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Demand-Driven Action Research Project
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Part A: Project Summary Report

1. Project Description

i. |Project Reference No. GBPNI/NMHS-2018-19/SG 10/172
ii. [Type of Project Small Grant I v ‘ Medium Grant ‘ I Large Grant
ii. |Project Title Cultivation of Packing Leaves Plant for Livelihood Enhancement of

ST Communities and Promotion of Packing Leaves as Substitute of
Plastics in Meghalaya

iv. |State under which Projectis |Meghalaya
Sanctioned

v. |Project Sites (IHR States
covered)

(Maps to be attached)

PAKISTAN

vi. |Scale of project operation

vii. [Total Budget/ Outlay of the Rs. 0.3795 (in Cr)

Project
viii. |Lead Agency The Energy and Resources Institute (TERI), Northeastern Regional
Centre
Principal Investigator (PI) Dr. Ashish Kar

Co-Principal Investigator (Co- | Dr- Naba Kr. Goswami

PI)
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ix. [Project Implementing North-Eastern Hill University, Tura Campus

Partners

Key EereonS ot of | Dr. Arindam Barman, Department of Horticufture, North-Eastern Hill
oS with Contact | Yniversity,  Tura  Campus,  Tura, Meghalaya, Phone
Details, Ph. No, E-mail number:7980071660

E-mail: arindamnehu@gmail.com

2. Project Outcomes

2.1. Abstract

Background: The leaves of Phrynium pubinerve are used as wrapping and packing material. The leaves
are collected mostly from wild sources and sold in the market in bundle form. With the background
initiative was taken for large scale cultivation of Phrynium pubinerve to enhance income among low-
income ST group in Meghalaya and also to reduce environment pollution.

Objectives: Specific objectives of the project are 1. Awareness programme to promote packing leaf as
substitute of plastics 2: Capacity building on package and practice of cultivation and processing 3: To
increase cultivation area of Phrynium pubinerve plants

Methodologies: Capacity building programmes were organized for the project beneficiaries on plantation
management, primary processing and grading and marketing. Beneficiaries were selected based on the
baseline survey and FGD data. Available lands were earmarked for developing the plantations of
Phrynium pubinerve as intercrop. Awareness programmes were organized in the project villages to
promote cultivation and its uses as substitute of plastic.

Approach: Training on cultivation and management, primary processing and grading and marketing were
imparted to the selected beneficiaries. Fifteen awareness programmes were conducted in the project
villages to aware the community on packing leaf plantation and its benefit. Healthy and disease-free
seedlings were selected and plantations were developed on the selected lands following the package of

practices.

Results: Established 72 ha plantations, five demonstration plots and developed four nurseries. Six (6)
training programmes and eighteen (18) awareness programmes were conducted. Developed five new
products from the plant parts. One research paper, one article, two brochure and four leaflets were
published.

Conclusion: Plantation activities under this project have minimized the pressure on natural population of
packing leaf plants to some extent. Uses of packing leaves as substitute of plastics has increased and
value-added products has opened up a new venture of income for the ST people

Recommendations: As packing leaf plant is partial shade loving plant, therefore, farmers should use
unutilized space of orchard for plantation of packing leaf plant. Farmers should remove unhealthy and
diseased leaves (if any) and burn the same especially during June-August to get good crop. The base of

the petiole should be cut down while harvesting the leaf otherwise cut portion may get infected by the
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pathogen. Moreover, This unwanted petiole may be utilized for developing value added products which

will give them an additional income.

2.2. Objective-wise Major Achievements

'S. No. Objectives Major achievements (in bullets points)
1 Awareness  programme 10 o _CSFQ_e{nized e-ightee.ﬁna"w;r;ess prdg_réﬁﬁawes
promote  packing leaf as|
substitute of plastics |
| 2 Capacity building on package :o__(_)rganized five capacity building programmes in the project

processing

"3 To increase cultivation area of o
Phrynium pubinerve plants 0

and practice of cultivation and

areas

Developed 72_ha new plantations under this project.

material of packing leaf plant.

e Covered 132 ST benéficiaries in Ri-Bhoi and West Garo
Hills districts of Meghalaya.

» Productive utilization of wasteland, marginal land through
Phrynium pubinerve cultivation.

e Carried out plantation of Phrynium pubinerve plant by the
beneficiaries in the available inter space of Ginger, Broom,
Dalchini, Areca nut, Orange, Banana, Pineapple and

| Rosella plantations.

One hundred twenty-one (121) beneficiaries started
getting income by selling the leaves and seedlings.
Remaining 11 beneficiaries who have started plantation
activities lately will get income very soon.

o Developed five new products from the plant parts.

2.3. Outputs in terms of Quantifiable Deliverables*

S. No. Quantifiable Deliverables*

1 Creation of self-employment of = Income
vulnerable groups
communities in 2 districts

2 72 ha new area will be under : The cultivation of

packing

income enhancement of 132  pubinerve species

leaf cultivation with | Phrynium

! t_ribal farmers

3 Productive

wasteland, marginal land, and | training
intercropping in areca nut, khasi | capacity  building : capacity

mandarin,

NMHS 2020

utilization

Deviations

Quantified Output/
Outcome achieved

Monitoring

Indicators* made, if any, &

reason thereof:

Total 132 farmers
of ftribal | enhancement of started getting income :
| tribal farmers from the  project

| (Nos) activites . S
Plantation of

Phrynium  pubinerve
plants developed in

| (number/ha) 72 haarea

the | Organised eighteen
and : awareness and five |

of | Organized

building
cashew nut | programmes programmes.
Final Technical Report (FTR) — Project Grant 40f 37
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S. No. Quantifiable Deliverables® Monitoring Quantified Output/ Deviations
Indicators* Outcome achieved made, if any, &
| reason thereof:

" plantations. (Nos.)
4 Promoting use of packing leaf | Number of | e Covered five villages
material as substitute of plastics = beneficiaries/ | under Ri-Bhoi and
village/ST | eight villages in
community/local | West Garo hills
people (Nos) - district.

Khasi and Garo ST
community were |

covered under this |
project

eOut of 132 ST
beneficiary 59 were
female beneficiaries
and 73 were male
beneficiaries.

5 Two research paper, one ' No. of reports/

Published one

article, two brochure and Research articles article in the local
Policy documents = newspaper.

prepared and | e Published one |
| published (Nos.) research paper.
e Developed two

brochures and four
leaflets under this

| | project
(*) As stated in the Sanction Letter issued by the NMHS-PMU.

2.4. Strategic Steps with respect to Outcomes (in bullets)

[ "New Methodology developed | Nursery and plantation management
' 4 technology developed |
New Models/Process/Strategy ' Five products developed from the non-

'S. No. Particulars 'Number/ Brief Details @ Remarks/ Attachment |

developed ~ used plant parts
3. New Species identified | Not applicable R B
4. New Database established 'Not applicable
5. New Patent if any 'Not applicable B il
6. Others (if any) 'Not applicable D
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3. Technological Intervention

Brief Narration on the
interventions
a. Established ri_,'lrs”e'ry for
production of quality planting
material of packing leaf plant.

b. Established packing leaf

plantation as

intercrops in

different orchards

[_)_ei\/eloped
products from the plant
petiole which was not in
use to the farmer
Developed brochure in

value-added

Unit Details (No. of villagers
benefited / Area developed)

a. Established four (04) units and
benefitted thirteen villages.

b. Developed 72 ha plantations in
17 villages

Developed  five e'c';'b-_f_riend'ly 1
products viz., mat, pencil box,
visiting card bag, hand fan and
bowel as substitute of plastic.

| Developed one brochure in Khasi

. S.No. | Type of Intervention
1. Develbpment and
deployment of indigenous
itechnology
2. Diffusion of High-end
[Technology in the region
3. ;Induction of New Technology
in the region
|
|
4. Publication of
Technological/Process
Manuals

- Others (if any)

| local language

4. New Data Generated over the Baseline Data

i 8. No. :New Data Details

Nursery for seedling

production

Systematic cultivation

'of packing leaves
|

|

Innovative Value-
:added products from
[the plant parts as
substitute of plastics

NMHS 2020

Status of Existing Baseline

and Garo language and another
_brochure in English.

'Additionally and Utilisation New data

There was no nursery in the
villages for production of
packing leaf seedlings as
observed during the baseline
survey

There was no systematic
packing leaf  cultivation
lobserved during the baseline
survey. People wused to
|collect packing leaf from
;forest area for self-
|consumption as well as for
Imarketing as observed during
!the baseline survey

There was no product
developed in the Vvillages
ffrom packing leaf plant and
people used plastic product
as expressed by the people
iduring the baseline survey.

Final Technical Report (FTR) - Project Grant

Developed four (4) new nurseries and
one (01) with request of beneficiary
funder the project and farmers have
lbeen generating income from these new |
|nurseries.
Developed seventy-two (72) ha new |
plantations. Earlier they used to harvest
Ipacking leaves from wild population and |
produces were mostly used for self-
iconsumption.. Plantation initiative done
lunder the project has minimized the

pressure on natural poputation.
i

Developed five products from the plant
\parts viz., hand fan, mat, bowel, Pencil !
box, money parts/ visiting card. The
petiole which was used to prepare item -
Qearlier, it was of no use for the farmers. |
Earlier people used item made from
plastic, now they have started to use !
item developed from plant parts. |
Beneficiaries are also getting additional

iincome by selling the items.
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S. No. New Data Details
' New venture of income There was no
from seedlings observed for seedling
production in the villages

during the baseline survey

Status of Existing Baseline
nursery

Additionally and Utilisation New data
Packing leaf nursery is a new source of
income in the vilage The nursery

holders are getting income ranging from

Rs.2500/- to Rs.3500/- within a time
span of two months.

5. Demonstrative Skill Development and Capacity Building/ Manpower Trained

S. No. Type of Activities Details with Activity Intended for

number
1. Workshops 1

concerned
stakeholders
2.  OnField Trainings 6
iestablishment,
management

To b_ui_ld_up capa'cit'y'for nursery
plantation &

Participants/Trained
'SC ST Woman Total |

To discuss and disseminate the i 20 | 17 37
findings among the experts and '
beneficiaries /

4

Skill Development

Others (if any)
Awareness
programme

2 To equippéd beneficiary on
development of value-added
products from packing leaf
plants.

15 To aware commun'i'ty about the
uses of packing leaves as

substitute plastics in different :

locations of Meghalaya

ST

6. Linkages with Regional & National Priorities (SDGs, INDC, etc)/ Collaborations

446

S. No. Linkages Details  No. of Beneficiaries
Icollaborations . publications/
i Events Held
‘" 1. Sustainable Emphasized more on  women 1 10
| Development Goal beneficiary in the project and organized
l (SDG) training  exclusively for  women
E 1 beneficiary (Gender equity-SDG5)
! Enhance green coverage through 5 132
plantation activities. (Climate Action-
| SDG-13 & Life on Land-SDG-15) i
2. Climate Change/INDC Plantation drive 5 | 132
targets
3. Internatonal  World Environment Day observed by 1 15
Commitments initiating packing leaf plantation drive
4. Bilateral engagements |Project completion Workshop. Resource 1 el Ve
5 ' person from Directorate of Soil and
Water Conservation, (Research and
i | Training), Conservation Training
| | Institute, Ri-Bhoi district, Meghalaya;
' 5. National Policies ‘Azadi Ka Amrit Mahotsav == 30 |
' 6. Other collaborations - ' 1
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7. Project Stakeholders/ Beneficiaries and Impacts

S. No. Stakeholders i Support Activities ' Impacts
1. Gram Panchayats
2. Govt. Departments | Stakeholder workshop  to ' I5_eo§|é started to grow packing
(Agriculture/ Forest) aware people on use packing leaf plant in their villages to get
leaves and their benefits and use more packing leaves as
_ | substitute of plastics.
% Villagers Strict rules imposed on Increase in use of packing
disposal of plastics leaves in household activities.
4. SC Community T A i i B _
5. ST Community Initiated livelihood activities Carried out packing leaf
plantation activities in 72 ha
areas
Developed value-added
products from the left-out parts
of the plant.
6.  Women Group ' N
Others (if any)m ik D
8. Financial Summary (Cumulative)
S. No. | Financial position/Budget Head | Funds received | Expenditure/ Utilized | % of Total cost
[ Salaries/Manpower cost 452400.00 468000.00 | 103.44
Il. Travel 365000.00 375519.00 | 102.88
Il Expendables & Consumables 0.00 0.00 | N/A
V. Contingencies 145000.00 150000.00 | 103.44
V. Activities & Other Project cost 2032112.00 2058000.00 | 101.27
VI. Institutional Charges 321400.00 344000.00 | 107.03
VIl. | Equipments 400000.00 399999.00 | 99.99
Total 3715912.00
Interest earned 9548.00 |
Grand Total 3725460.00

* Please attach the consolidated and audited Utilization Certificate (UC) and Year wise Statement of

Expenditure (SE) separately, ref. Annexure L.

9. Major Equipment/ Peripherals Procured under the Project** (if any)

S. No. |Name of Equipments Cost (INR) |Utilisation of the equipment after
project

1. [Trolly cart 22900.00, All the equipment's are at farmers
2. Plastic Tray 12801.00| field and after project period
& Khurpi 4800.00| equipment’'s will be utilized by the
4, Shovel 1820.00| project beneficiary for the nursery
5. Hoe 1900.00/ management and plantation
6 |Crowbar 2780.00| activities.
7  [Sprayer 10600.00
8 Water can 1700.00
9 Plastic pipe 1500.00
10 |Construction and erection of shade house| 339198.00

Total Rs. 399999.00

**Details should be provided in detail (ref Annexure 11l &IV).

NMHS 2020
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10. Quantification of Overall Project Progress

S. No. | Parameters Total (Numeric) [ Remarks/Attachments/
| Soft copies of documents
1z IHR States Covered 01 Appendix
2. Project Site/ Field Stations developed | 05 project sites Appendix-1a

3. New Methods/ Modeling Developed | 03 (Nursery, plantation,
and value-added products)

No. of Trainings arranged 6 Appendix-3b
No of beneficiaries attended trainings | 266
Scientific Manpower Developed N/A
(Ph.D. /M.Sc./JRF/SRF/ RA):
7. SC stakeholders benefited N/A
ST stakeholders benefited 132
Women Empowered 59
10. No of workshops arranged along with | 01 Appendix-3c
level of participation
11, On field Demonstration Models 05 (Aattached maps about
initiated location & photos)
12. Livelihood options promoted 3 (Packing leaf nursery, Appendix-1h

plantation, and value- |
added products

13. Technical/ Training Manuals prepared | 02 Appendix-2a (Brochure)
14. Processing units established N/A
15. No of species collected N/A
16. New Species identified N/A

17. New Database generated (Types): N/A

18. Others (if any)

11. Knowledge Products and Publications:

S. No. | Publication/ Knowledge Products Number Total Impact| Remarks/
National | International Factor Enclosures
1. |Journal Research Articles/ Special Issue: 1
2. |Book Chapter(s)/ Books:
3. | Technical Reports _
4. |Training Manual (Skill Development/ 1
Capacity Building)
5. |Papers presented in Conferences/ Seminars
6. |Policy Drafts/Papers

7. | Others: | 2

*

Please append the list of KPs/ publications (with impact factor and further details) with due
Acknowledgement to NMHS.
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12. Recommendation on Utility of Project Findings, Replicability and Exit Strategy

Particulars | Recommendations

| Utility of the Project Findings fProjec't'fin'dings will help different stakeholders to build up confidence in
taking up packing leaf plantation as livelihood venture. Under the project
three types of activities carried out viz., development of nursery,
lestablishment of plantations and development of value-added products
from the petiole. Moreover, value added products are eco-friendly and

Replicability of t_he"prdject ~ Beneficiaries of the project village formed grbuE)s ‘and a_ré'\;\)b_f'kin_g with
lcommon interest of livelihood enhancement through packing leaf plant
lcultivation. These groups are spreading the message in nearby villages.
Other villages are also taking interest in developing plantation by seeing
the project activities and benefits that the project has been able to give
to the beneficiaries. Several villages expressed their interest in front of
us and they are working on it. Specially with the aim of cultivation of
packing leaf in unutilized land to earn additional income.

Exit Strategy The message was disseminated among the beneficiaries at the time of

FOEPEROIERe .the EXIt;beneficiary selection and in project meetings that the project period is for
Strategy of the project, self-!

sustaining and benefitting the
stakeholders and local Period only and after the completion of project period they have to

three years, and financial support will be available during the project

community) maintain their activities themselves.
[Emphasis was also given during the project period to motivate the.
people to accumulate a part of their income from packing leaves in their
laccount. The deposited amount to be utilized for maintenance of
lexisting packing leaf plantation activities and further extension of the |
activities.
Project has helped to reduce stress on natural population of packing leaf
plant. The village communities are getting leaves from the plantation
_sites for their self-consumption as well as for selling purposes.

Dr. AsEish Kar

ROJECT PROPONENT/ COORDINATOR)

5 dMyl q (Signed and Stamped)
22528

L L ;"T-ﬁ-"l
oY }B
=

~den
Authorised signatory: Dr. Dipankar Saharia
Senior Director-Regional Centres and Administrative Services, TERI

North Eastern Regional Centre, MM Path, Chachal, Hengrabari,
Guwahati-781036
Place: Guwahati (HEAD OF THE INSTITUTION)
Date: 19/11/2022 (Signed and Stamped)

X
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PART B: PROJECT DETAILED REPORT

1 EXECUTIVE SUMMARY

Considering the adverse environmental impacts of plastics and polythene bags, it is desirable to
promote alternative packing material. Phrynium pubinerve is a plant which leaves are being used in
different states of northeast India as wrapping and packing material as alternative of plastic. The
leaves of Phrynium pubinerve are mostly collected from wild sources sold in the market in bundle
form and can be used as alternative to plastic in many areas. With the background initiative was
taken for large scale cultivation of Phrynium pubinerve to enhance income among ST communities
of low-income group and also to reduce environment pollution in northeast India. To promote
packing leaves seventeen (17) villages were selected for implementation of the project activities in
two districts viz., Ri-Bhoi and West Garo district of Meghalaya. The baseline survey of the project
villages reflected that there are 1827 households with 10305 populations out of which 5208 are male
and 5097 are female 5097. Average literacy rate is 74%. The castes of the villages belong to ST
(94.20%), SC (0.88%) and OBC (4.91%). About 35.48% populations of the villages are worker.
Among 3657 workers about 42.13% are cultivators and 10.44% are agriculture labour. Project
villages are located at a distance of 10-20 km from the district headquarters.

There were three objectives approved by the NMHS under this project and these are 1. Awareness
programme to promote packing leaf as substitute of plastics 2: Capacity building on package and
practice of cultivation and processing 3: To increase cultivation area of Phrynium pubinerve plants .

Awareness programmes were organized in the project villages to promote cultivation of Phrynium
pubinerve plants and its uses as substitute of plastic. Awareness programmes were organized
through various methods such as speech, door to door visit, group meeting, and distribution of
leaflets.

Capacity building programmes were organized for the project beneficiaries on plantation
management, primary processing and grading and marketing. Training programmes were organized
in the project villages by delivering talk by the subject matter specialist on the subject specific to
cultivation, management of plantation and disease and pest management. Hands on training and on
field practical demonstration were also carried out for capacity building programme.

Beneficiaries were selected based on baseline survey and FGD data. Available suitable lands were
earmarked for developing the plantations of Phrynium pubinerve as intercrop.

Established 72 ha plantation sites, five demonstration plots and four nurseries were developed. Six
(6) training programmes and eighteen (18) awareness programmes were conducted during the
project period. Five products viz., mat, hand fan, pencil box, bowil, visiting card/money parts have
been developed from the plant parts. Two brochures and four leaflets have been developed and one
research paper and one article have also been published.

Project activities have brought out impact on environment and livelihood of the farming communities.
Plantation activities under this project have minimized the pressure on natural population of packing
leaf plants to some extent as people are getting leaves from their established plantation plots in their
vicinity. Uses of packing leaves as substitute of plastics have decreased the uses of plastics and
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minimized the pressure on environment. Plantation of 72 ha packing leaf plant has increased green
coverage in the project villages. Three livelihood opportunities have been developed under this
project. People are generating income by selling seedling from the nurseries establishment under
the project, by selling mature leaves and value added products developed from the left out portion,
mainly from petiole. All the beneficiaries under this project were ST communities.

INTRODUCTION

Background of the Project

Global production and consumption of plastics are increasing gradually day by day. Non-recyclable
plastic is creating problems as it remains uncollected and scattered, causing damage to the
environment. Plastic waste is considered to be one of the biggest contributors to pollution in the
country. More than 34 lakh tonnes of plastic waste was generated in 2019-20 and 30.59 lakh tonnes
in 2018-19 in India (Anonymous, 2022), Assam generates 2.99 lakh kilogram of plastic waste every
day. Guwahat (major city of northeastern region) generates 3700kg of plastic every day about 12.37
percent of the entire state (Sengupta, 2018). World Environment Day is the United Nations' (UN)
most important day for encouraging worldwide awareness and action for the protection of our
environment and is organized around a theme that focuses attention on a particularly pressing
environmental concern. The theme for the World Environment Day 2018 was "Beat Plastic Pollution"
and India was the host country for 2018, it seems importance of plastic pollutant issue to the United
Nation's and India as particular. In Ri-Bhoi district, Meghalaya commodities like plastic flags,
polystyrene (thermocol) for decoration, plates, cups glasses, trays, wrapping or packing films around
sweet boxes, plastic or PVC banners less than 100 micron have been prohibited (Rashir, 2022).
Considering the adverse environmental impacts of plastics and polythene bags, it is desirable to
promote alternative packing material. Phrynium pubinerve is a plant which leaves are being used in
different states of northeast India as wrapping and packing material as alternative of plastic.
Phrynium pubinerve is a shrub belonging to the family Marantaceae and almost all year-round
availability of the leaves makes it a suitable packing material for meat, vegetables, and fruits In
Meghalaya. The leaves are mostly collected from wild sources and sold in the market in bundle form
(Tynsong & Tiwari, 2011). With the background initiative for large scale cultivation of Phrynium
pubinerve was taken to enhance income among low-income group ST communities and also to
reduce environment pollution in northeast India.

Overview of the Major Issues to be Addressed
Plastic is a hazardous substance for our environment as well as human being. To minimize uses of
plastic is always a welcome step to protect environment. Packing leaves is an alternative source of
plastic. To aware community on the uses of packing leaves and harmful effects of plastics
awareness programmes were organized. Major issues with regard to packing leaf was that there
were no systematic cultivation of packing leaf plants and people used to collect the leaves of
packing leaf plant from natural population sites of the forest area. Therefore, to promote plantation,
capacity building programmes were organized so as to build up confidence among the farmers to

take up plantation.

NMHS 2020 Final Technical Report (FTR) - Project Grant 12 of 37



24

There was an issue as the income from per ha plantation was less compared to other crops in the
initial 3-4 years and community was not interested to take up cultivation of packing leaf plant. The
issue was addressed by selecting the existing plantation sites of other horticultural and plantation
crops to cultivate packing leaf as an intercrop. People accepted the concept and started cultivation
of packing leaf plants on available vacant spaces in their banana, pine apple, orange, taro, dalchini,
broom plantation sites. To enhance income from packing leaf cultivation peoples were encouraged
to develop nurseries for raising seedling for meeting the seedling requirement of their own and also
to sell the planting material to generate income. Mature leaves are harvested by cutting at the tip of
petiole leaving the rest of the petiole in the live plants which after decaying cause insect infestation
and disease problem in the plant and hence petioles were of no use for the farmers. This issue was
addressed by proper utilization of resources for developing value-added products from the petiole
and opening up of an avenue for generating additional income from left out portion of packing leaf
plant. Initially it was thought that marketing would be a challenge for packing leaf and put up the
issues in different project meetings by the farmers, but when the plants attained harvestable stage
farmers started harvesting and found no problem at all for marketing as because the farmers have
their own demand to fulfill household activities like wrapping of pan and would not like to sell outside.
Moreover, villagers who don't have packing leaf cultivation has also procured packing leaves from
the farmers who have plantations.

Baseline Data and Project Scope

The baseline survey of the project villages reflected that there are 1827 households with 10305
populations out of which 5208 are male and 5097 are female. Average literacy rate is 74%. The
castes of the villages belong to ST (94.20%), SC (0.88%), and OBC (4.91%). About 35.48%
populations of the villages are worker. Among 3657 workers about 42.13% are cultivators and
10.44% are agriculture labour. Project villages are located at a distance of 10-20 km from the
district headquarters. From the baseline survey it was found that the primary occupation of most of
the people is agriculture, and few people have secondary income source like agriculture labour,
small shop. During survey it was also found that major livestock population of the villages are Hen
(5681), Pig (1328 nos), Goat (357 nos) and Cow (288 nos). Most of the household have assets like
mobile and TV. Farmers crop field are in hilly area. Ninety five percent populations have their
savings bank account. Sixteen SHGs were found at the time of baseline survey in the villages.

Almost 95% population of the proposed project sites belong to schedule tribe (ST) and are most
disadvantaged section of Indian society in terms of poverty, poor nuiritiona!l and health status, and
lack of access to social and technical services. In addition, tribal households face inter-related
problems of low levels of agricultural productivity and the absence of economic alternatives
undermined livelihood security. Average incomes of BPL families were found at Rs.3950/-.The
urgent need for these tribes were to adopt development models which are ecologically and

economically viable.
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2.5

Project Objectives and Target Deliverables (as per the NMHS Sanction Order)

Project Objectives

Quantifiable Deliverables

Monitoring Indicators

e Awareness programme to
promote packing leaf as
substitute of plastic

e Capacity building on
package and practice of
cultivation and processing

e To

area of

increase cultivation
Phrynium
pubinerve plants

e Creation of self-employment of

vulnerable groups of tribal
communities in 2 districts.

e72 ha new area will be under

packing leaf cultivation with
income enhancement of 132
tribal farmers.

¢ Productive utilization of

wasteland, marginal lands and
intercropping in areca nut, khasi
mandarin, cashew nut plantation
sites.

e Promoting use of packing leaf
material as substitute of plastic.

e Income enhancement of tribal
farmers (Nos.)

e The cultivation of Phrynium
pubinerve species
(number/ha)

¢ Organized the training and
Capacity building programmes
(Nos.)

e Number  of  beneficiaries
village/ ST community/ local
people (Nos.)

eNo. of
articles/Policy

Reports/Research
documents
prepared and published (Nos.) |

3 METHODOLOGIES, STARTEGY AND APPROACH

31
Major components of the project were awareness programme, capacity building and plantation of

Methodologies used for the study

packing leaves. Following methodology, strategy and approach were adopted to accomplish the
objectives

Awareness programme: Eighteen (18) awareness programmes were organized during the project
period. The basic objectives of the programmes were to make aware community about the benefits of
packing leaves, to promote cultivation of packing leaf plant and its uses as substitute of plastic, its benefit
on environmental and financial aspects. Awareness programmes were organized in different villages
covering wide sections of people by distributing leaflets, speech, and involving village head and key
persons of the respective villages. There was hardship to gather people due to COVID-19 restrictions

during 2020 and 2021 and same were organized with small gathering.

Selection of beneficiary: Base line surveys were carried out in the selected village to get basic
information of the villages and people of the villages. To select beneficiary semi structured questioner
were developed and filled up by visiting door to door and in small gathering. Beneficiary were selected
based on financial status (BPL), ST community, willing to work in group, those who have minimum land
for plantation and those who are interested on taking up cultivation of packing leaf plant.

Capacity building: Six (06) capacity building programmes were organized for the beneficiaries at
different project sites in small gathering due to COVID-19 restrictions. Nursery / plantation management,
primary processing and grading and marketing were discussed in the training programmes. Training
programmes were organized in the project villages by delivering talk by the subject matter specialist on
the specific subject related to packing leaf plant cultivation, plantation management, harvesting, grading,
NMHS 2020
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marketing etc. Hands on training and on field practical demonstration were also carried out for capacity
building of the stakeholders. Two brochures were also developed in local Khasi and Garo languages and
distributed during the training programmes.

Establishment of Nurseries: Four (04) nurseries were established in Ri-Bhoi and West Garo Hills
districts of Meghalaya with net house, irrigation facilities and other minor equipment's for production of
planting materials. Three nurseries have 3000 seedling producing capacity each and one nursery has
4000 seedling producing capacity with a total production capacity of 13000.

Management of Nurseries: To produce quality planting materials managements of nursery are very
important. To maintain healthy growth of the seedlings regular weeding, watering, removal of unwanted
plant parts and application of manure were followed in all the four nurseries.

Plantation of packing leaf plant: For plantation purposes beneficiaries were selected based on
baseline survey and FGD data. Available lands were earmarked for developing the plantations of
Phrynium pubinerve as intercrop. It was emphasized to utilize unused land of farmers for packing leaf
plantation. Existing orchard of the beneficiaries were selected for packing leaf plantation, with an aim to
utilize the unutilized land between plants and providing partial shade to the packing leaf plants for their
proper growth and development.

Management of plantation plot: Total 72 ha new plantations were developed in Ri-Bhoi and West Garo
Hills districts of Meghalaya. Out of this 54 ha in Ri-Bhoi district and 18 ha in West Garo Hills district.
Management and maintenance of the plantations were done through gap filling, soil mounting,
application of manure and weeding for proper growth and development of the plants in the plantations.

Value added product: Although value-added product development objective was not in the project, but
efforts were made to develop value added products from different plant parts. Five value-added products
were developed from harvested petiole and stem of plants. Leaves were used to develop plate, dish, and
bowl. These are used as substitute of plastic and created a positive impact on environment as the items
are biodegradable in nature.

3.2 Preparatory Actions and Agencies Involved

As preparatory action preliminary discussions were carried out with different village heads, person
dealing with packing leaf business, forest dependent people and with packing leaf users to chalk out the
plan and selection of target group and area. Discussions were also carried out with Different institute like
North Eastern Hiil University, Tura Campus, Meghalaya; Bio Resources Development Centre, Shillong,
Meghalaya; Forest Department, Meghalaya; Directorate of Soil and Water Conservation, (Research and
Training), Conservation Training Institute, Byrnihat, Ri-Bhoi district, Meghalaya, and local NGOs during
project implementation period to know their views on cultivation packing leaf plants and utilization of
leaves for various purposes and incorporation of the feedback in the project implementation.
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3.3 Details of Scientific data collected and Equipments Used

Scientific data were collected at various level of the project activities viz., a. nursery data- quality planting
material to raise seedlings, potting mixture for nursery bed, planting of propagules in the nursery bed,
watering in the bed, weeding, time required to attain suitable size, suitable height to transplant seediing
in the polybag, suitable height to transplant seedling in the plantation plot. B. plantation plot- suitable land
for packing leaf plantation, plant to plant and row to row distance, size of the planting pit, manure applied
in the pit, watering, weeding, mortality, gap filling, pest and disease and their peak time, management of
pest & disease, soil mounting, application of manure, maturity period, harvesting season etc.

Equipment used: Net house used to raise seedlings, measuring tape, vernier caliper, GPS machine,
balance, simple microscope; minor agricultural implements (trolly cart, plastic tray, khurpi, shovel, hoe,
crawbar, sprayer, water can, and plastic pipe) were used to manage nursery and plantation.

34 Primary Data Collected

Primary data were collected related to the project implemented village, beneficiary profile, socio
economic status of the beneficiary, nursery data, nursery management data, plantation site data, plant
growth, plant mortality, plantation management data, intercropping, pest & disease occurrence and
management data, packing leaf harvest data, packing leaf self-consumption, , best performance data of
packing leaf, income from packing leaf, value added product etc.

3.5 Details of Field Survey arranged

Field surveys were arranged at different stages of the project period to gather information on village
physiography, caste composition, occupation, facilities available to access. To select project beneficiary
door to door field survey were carried out. To select best planting material for healthy seedlings
production field survey were carried out at different pockets of packing leaf growing areas of the state. To
record nursery data, plantation data, farmer's income from packing leaf field survey were carried out at
regular intervals at the plantation sites.

3.6 Strategic Planning for each Activities

Project was implemented in Meghalaya and one local partner was involved to implement the project

activities smoothly

(a) Identification of Project Partners: The project partner North East Hill University (NEHU), Tura
Campus, West Garo Hills district, Meghalaya was the local partner for the project. Project villages
located in West Garo Hills district and NEHU, Tura Campus coordinated with the beneficiary for
cultivation and management of Phrynium pubinerve in 18 ha area.

(b) Selection of project beneficiary: Project beneficiary were identified by adopting the following
criteria through baseline survey, FGD and key person interview- Farmers with low income status and
ST category, farmers who have wasteland or have areca nut, banana, orange or other orchard for
cultivating packing plants as intercrop, person who are involved in wild collection of Phrynium
pubinerve, person who are involved in trade of packing leaves, willingness to work together with other
families in groups.
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(c)

Organize Awareness programme at the field: Awareness programmes were organized at different
places by inviting people from project villages and surrounding villages. The main objectives of the
awareness programme were to make the people aware about the utility of packing leaf, positive
impact on environment, income from packing leaf, possibility of use of packing leaves as a substitute
of plastic and aim and objective of the project. Awareness programmes were organized in a center
place of the village where all the people from different villages can gather, venues such as
community center, School, Church, village head house, open field etc. were identified in consultation
with the village head and other stakeholders of the project. Awareness programmes were carried out
by explaining the project aim and objectives, distribution of leaflets, information sharing by renowned
person of the local community. The key messages of awareness programmes were communicated to
the participants in Khasi, Garo, Hindi, and English languages.

(d) Selection of plantation site: To establish new plantations of packing leaf following criteria were

(e)

)

followed- i. availability of unutilized land in the existing orchard; ii. Land devoid of large stone and big
trees iii. Lands having water source in nearby area, iv. Topography of land , i.e., land not in stiff hilly
area, v. Land having partial shade, vi. Good quality soil for plantation, vii. Lands free from movement
of stray/wild animal, viii Land without any dispute with other farmers.

Organize capacity building: Organized four capacity building programmes in the project areas.
Training programmes were carried out by delivering talk by subject matter specialist and distributing
of brochure. Capacity building programmes were organized for the project beneficiaries on nursery
raising and management, plantation and plantation management, primary processing, grading, and
marketing. Brochures were developed in Khasi and Garo languages for ease of understanding by the
beneficiaries. Training programmes were conducted by explaining the key components of the project
in Khasi, Garo, Hindi, and English languages.

Identification of quality planting material and collection of propagules: To raise healthy
seedlings selection of superior propagules are very important. To collect planting material from
mother stock following parameters were considered- i. Plants with healthy growth and free from
insect-pest infestation, and disease infection, ii. Plant with quality leaves, iii. Leaves which have user

preference.

To raise seedling, rhizomes and seeds were used, but seed take long time compared to rhizome to
attain desirable size of the seedling. Therefore, rhizomes were planted as preferred planting material
to raise seedlings. Planting materials were collected just before monsoon to get good growth. Winter
season was avoided as growth was very poor.

(g) Establishment of nursery for raising seedlings: Nurseries were established in different pockets of

the project villages. Following parameters were considered to select the sites of a nursery- i. More or
less flat land, ii. Land with partial shade, iii. Availability of water facilities in nearby areas, iv. Lands
with sufficient space for nursery activities like mixing of soil, sorting of propagules, transplanting of
seedlings from bed to polybag, v.. sites having sufficient area for net house construction.
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Sites were selected when the beneficiary expressed her/his willingness to provide services from
established nursery in his/her land to the fellow beneficiaries during the project period or beyond that.
Soils of the nursery bed were mixed properly by adding vermicomposting and making the soil suitable
for raising seedling. Propagules planted in the nursery bed with a plant to plant and row to row

spacing of 20 cm.

(h) Management of seedlings in the nursery: After sprouting of propagules watering were done at

1)

(k)

)

regular interval. Weeding was carried out twice in a week and infected or damage seedling observed

in the nursery were uprooted and burnt.

Transfer of seedlings to the polybags: Seedling were transferred to polybag when the seedling
attained a height of 10-15 cm. Potting mixtures consisted of sandy soil, farm yard manure,
vermicompost, humas soil (60:20:10:10). Several pores were made on the bottom of the polybags to
allow excess water to drain out. Black colour polybag of size 6" x 8" were used for healthy growth of

the root of the seedlings.

Plantation of Phrynium pubinerve plants in the plot: Seedlings grown in polybags were
transferred to field when the plant attained a height 20 cm to 25 cm in 20 x 20 x 30 cm pits. Per pit
250 gm vermicompost/ FYM were added and mixed well before planting. Seedlings were planted in
the pit by removing from polybag without damaging the roots and plant parts at a plant to plant and

row to row distance of 3 m x 3 m.

Management of plantation in the field: Just after plantation watering was done to stabilize the root
system of the plant in the new environment. Dead plants were removed from field and gap fillings
were done. Weeding was done once in a week. After one month of plantation mounting of soil were
done to boost the growth of the plant. After six months of plantation 200 gm FYM were applied in
each plant and again after six months 200 gm vermicompost were applied for healthy growth of the
plant. Survivability percentage of the plant in the field was recorded at 80-90%. Plant attained
harvestable height within one and half months to two years.

Monitoring of project activity in the field: Each beneficiary plot was visited once in a week for
physical verification and to record field data of the plantation sites. Project team members were in
contact with the beneficiary and met them once in a month to discuss the problem, remedial
measures and progress of each activity.

(m)Documentation of project activity: Project activities were documented through photographic

evidence. Field data were documented in field note book.

3.7 Activity wise Time frame followed

Activities 1° year 2" year 3 year

3M | 6M | O9M | 12M | 15M [ 18M | 21M | 24M | 27M | 30M | 33M | 36M
Capacity building o ek o rvws
Group formation id ok
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Activities 1 year 2" year 3" year

3M | 6M | 9M | 12M | 15M | 18M | 21M [ 24M [ 27M | 30M | 33M | 36M

Establishment of nursery i

Development of planting material | ** | ***

Raising Of Seedlings and Yoo Fkk *hk KA ok [ EEL] Fk%k Ik KAk

maintenance of nursery

Selection of suitable sites for | ** | *

plantation

Site clearing and land development Wk | wkw

EStabllsh ment Of plantation L] Hkdr ek ek ddk Fdk wkk *Idk dkk

Vacancy filling wor | e

Intercultural operation i bl bl b il b

AWareness programme Wi Lt ik ek a2l ek ke xhx

Monitoring and data CO”eCtiOn *hw Fedede dkd Fek Lt ] e Fried Fh L2 Hkk Hokk

Report submission i *oex . o

(M=Months)

4 KEY FINDINGS AND RESULTS

41 Major Research Findings

Following research findings were recorded during project implementation period

Nursery findings- Seedling survivability in the nursery was recorded up to 80% in all the four nurseries
established under the project and pest and disease incidences were not found in the nursery. Seedlings
grown from rhizome were healthy and developed faster and attained mature within one month whereas
seedling grown from seed took 2-3 months to attain transplantable stage to poly bags and growth was
also not good compared to rhizomatous seedlings.

Plantation findings- Plant survivability in the plantation plot was recorded at 80-90 percent in favourable
condition. Distance 2 m x 2 m plant to plant and row to row gave good result as every year 3-4 new
plants come out from single plant. Healthy growth recorded in partial shade plots, growth of plants in
open sunny place was not good, moist soil was found good for the growth of the plants. Proper
maintenance of the plantation plot helped to attain harvestable stage of plant in 1.5 years in new
plantation sites, whereas in wild population it takes two years to attain harvestable stage.

Pest and disease: One pest attack and one fungal disease of packing leaf were recorded in the
plantation plot. These are mentioned below

a. Leaf roll: Phrynium leaf roller is caused by Calpodes ethlius. The symptoms of the pest infestation
observed were silk thread spined by the caterpillar and rolling of the youngest leaf by stitching leaf edges
together. Damaged packing leaves became notched and ragged and when leaf become mature and
open, several pores in a single straight line were seen. The leaf became white in colour due to sucking of
chlorophyll of the leaf by the pest. The peak time of this pest infestation was noticed from June to August.

Control: No chemicals were applied application because larvae were protected from direct chemical
exposure within the teaf roll and secondly leaf was used to pack food items and chemical residues might
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have negative impact on health. Mechanical control measures were applied during these three months
as and when pest occurrence observed by removing and burying/buming the infected leaf parts to
reduce the population of the Phrynium leaf roller before causing large amount of defoliation.

b. Rust of Phrynium: The leaves were affected by the fungus Puccinia thaliae, the causal organism of
rust in Phrynium . The rusty circular spot observed on the lower surface of the leaves and protuberances
merged into large rusty patches. The leaf surface was begun to show blotches of dead or necrotic brown
tissue. In the packing leaf plantation sites disease was not so severe and only five plots spotted with rust
disease and each plot with average four infected plants were observed. The disease was observed
during December-February.

Control: No chemical application was done and mechanical methods were applied to manage the fungal
disease. A large pit was dig out outside the plot and infected leaves removed from the plant parts and in
severe cases the whole plants were uprooted with rhizome and placed inside the pit and leaves were
burnt.

Best harvest of leaves: Harvest of good leaf size of 70 cm in length and 35 cm in breadth was recorded
in most of the plantation plots and this size leaf has demand in the market for packing purposes. After 1.5
years single plant yielded 5-6 mature leaves and after completion of second year adding 3-4 new plants
increased the harvestable leaves up to 30 from a single groove containing 5 plants. Similarly in the third-
year harvestable leaf number recorded up to 60-62 numbers.

Leaf shelf life: Mature harvested leaves can be kept for 20-30 days in unusable condition. If leaves are
properly dried and wrap crop seeds and keep on burner it remains in good condition even up to one year.

Value added products: During pre-project survey it was observed that people used to cut leaf at the tip
of the petiole by leaving 70-80 cm petiole and later cut end get infected by insect and as a result disease
spread to the other parts of the plant or other young leaves. It was suggested to harvest the petiole along
with leaf at the base of the petiole which was used for developing value added products. It was observed
from the study and experience of the artesian that petiole with 60 cm length is suitable for value added
products development. Handmade dish, plate and bowl were prepared from leaf, but machine will give
the fine product for edged of the products. Under the project efforts were given to develop items like mat,
hand fan, pencil box, visiting card and bowl first time from petiole and packing leaf plant with the help of
skilled artesian.

4.2 Key Results (max 1000 words in bullets covering all activities)

o Total five villages under Ri-Bhoi district and eight villages from West Garo hills district were covered
under the project activities.

e Total 132 ST Khasi and Garo ST beneficiaries were covered under the project, out of which 59 were
female beneficiaries and 73 were male beneficiaries in Ri-Bhoi and West Garo Hills districts of
Meghalaya

e Organized eighteen awareness programmes and four capacity building programmes in the project
areas
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Total 72 ha new plantations developed under this project.

Four (04) nurseries were developed to produce quality planting material of packing teaf plant.
Productive utilization of wasteland, marginal land through Phrynium pubinerve cultivation.
Intercropping of Phrynium pubinerve were carried out by the beneficiaries in Ginger, Broom,
Dalchini, Areca nut, Orange, Banana, Pineapple and Rosella plantations.

Five value-added products developed from the plant parts

One article published in the local newspaper and one research paper also published

Two brochures and four leaflets published in English, Khasi, and Garo language under this project
Total 132 farmers have started generating income from the project activities by selling the leaves,
seedlings, and value-added products developed from packing leaf plants

4.3 Conclusion of the study

e Awareness programmes under the project helped the village people and community to start
cultivation of packing leaf plant and use of leaf and petiole as substitute of plastics. Community
realized the positive impact of packing leaves and negative impact of plastics on environment and
as a result of that uses of packing leaves have increased in the project villages and surroundings
areas.

e Capacity building programmes helped the beneficiaries to upgrade their skill for establishing and
managing nursery, cultivation, management, marketing, and value addition of packing leaves.

s Plantation activities under this project have minimized the pressure on natural population of
packing leaves to some extent. Uses of packing leaves have increased as substitute of plastics
and value-added products has opened up a new avenue for generating additional income for the
ST people.

e Farmers are getting additional income from same plot by cultivating packing leaf plant in available
vacant place of the existing horticultural and plantation crop plantations.

e As per beneficiary feedback moisture level of their plantation has increased after plantation of
packing leaf plant.

e The project has benefited ST communities and has scope to extend the same in nearby areas as
surrounding villages are showing interest to take up plantation of packing leaf plant and
development of value-added products.

OVERALL ACHIEVEMENTS
Achievement on Project Objectives
e Baseline data of 213 household were collected from 17 villages
e Carried out twenty-eight village level and key person meetings.
e Total 132 beneficiaries were selected through baseline survey
e Eighteen (18) awareness programmes and four (04) capacity building programmes were
organized in the state of Meghalaya
e Areas under plantations/orchards like dalchini, banana, orange, pineapple, taro, broom, areca nut,
ginger were effectively used for planting of packing leaf plant.
e Four net houses were constructed in the project area and five nurseries were established to
produce quality seedlings and farmers are getting income by selling seedlings from those

nurseries.
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One (01) Azadi Ka Amrit Mahotshav was organized, and 30 participants attended the programme
Total 72 ha new plantations of packing leaf were developed under the project

Total 72 ha waste lands were brought under plantation of packing leaf plant.

Nursery and plantation management practices were established.

Insect-pest infestation and diseases were recorded from the packing leaf plantation

Per plant 5-6 and per groove up to 30 mature leaves were harvested from the plantation plots.

All the 132 beneficiaries are getting income from the packing leaf plantations.

Second year onwards total 2,88,000 mature leaves were harvested from 57600 plants and

number is increasing gradually.

Five (05) value added product has been developed from the plant parts

Published one article in local newspaper and one research paper in journal.

Two brochures and four leaflets developed under this project in Khasi and Garo languages

One workshop was organized at the end of the project period as information and experience

sharing exercises.

52 E

NMHS 2020

stablishing New Database/Appending new data over the Baseline Data

Establishing of Nursery: There was no any nursery operation in the villages to produce quality
planting material for new plantation site; evidenced from the baseline survey and interaction
made with the beneficiary. Therefore, efforts were given on that line and five nurseries (4 in Ri-
Bhoi district and 1 in West Garo Hills district) with net house were developed to produce quality
seedlings. Farmers are getting income by selling seedlings from those nurseries.

Establishing of new systematic plantation sites: During base line survey it was found that
there was no systematic cultivation of packing leaf plant in the surveyed villages and only eight
household were involved in such activities and that too also only t one or two grove of packing
leaf in their homestead garden to fulfill their own leaf requirement. ‘Most of the farmers used to
collect packing leaves from wild population and few people were purchased packing leaf from
market to fulfill the requirement. Under the project beneficiaries were mobilized and 72 ha new
plantations were developed in the villages. Beneficiaries are getting income by selling packing
leaves from their plantations. Few beneficiaries have been able to fulfill their own requirement
and stopped purchasing packing leaf from the market.

Increase production of packing leaves: During baseline survey it was found that people either
used to collect packing leaf from wild population or purchase from market due to scarcity of
packing leaves. Under this project 57600 seedlings were planted covering 72 ha new plantation
area and from second year onwards on an average 2, 88,000 mature leaves were harvested from
57600 plants. In third year harvested leaves has increased up to 4,50,000 numbers. Therefore,
production of number of usable leaves is increasing every year with increase in new plant every
year generated from the plantations.

Value added products: There was no value added product found from the packing leaves in the

project villages. Under this project five (05) value added products, viz., hand fan, mat, pencil box,
bowel, and money bag/ parts developed from the unwanted plant parts.
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5.3 Generating Model Predictions for different variables (if any)
Under the project packing leaf were planted as intercrop in different orchard and some of the model was
best in terms of plant growth and income and are as below

a. Packing leaf - Banana plantation model: Packing leaf was planted in banana orchard and it was
observed in the demonstration plot that packing leaf plant growth was very good as they get partial
shade and moisture in the banana orchard. It is a good model as farmers getting income from
packing leaf, banana plants from the same plot.

b. Packing leaf - Areca nut - Betel vine plantation model: Packing leaf was planted in areca nut
plantation sites and betel vine was grown near areca nut plants as support plants to climb on it. It
was observed in the demonstration plot that packing leaf growth was very good as they get partial
shade both from betel leaf and areca nut plant. Farmers getting income from three crops from
same land viz., packing leaf, pan leaf and areca nut plant. This model was one of the best models.

c. Packing leaf - Dalchini plantation model: Packing leaf was planted in dalchini plantation sites
and it was observed in the demonstration that packing leaf growth was very good as they get
partial shade from dalchini plants. This model was also one of the best model as farmers gets
good amount from same plot viz., dalchini bark (spice) and packing leaf

5.4 Technological Intervention

There was no field manual or plantation technology available on nursery development and systematic
plantation on packing leaf plant prior to the initiation of the project activities. During the project period
nursery techniques were developed for the packing leaf covering the aspects viz., best planting material,
soil, manure, watering schedule, weeding, transplantation, and management of the seedlings at nursery.
New plantation sites were selected in the well-established orchard to get partial shade and also proper
utilization of vacant space in between the plants of the existing plantation/orchards. Plantation
management technique were also developed and applied in the field.

5.5 On field Demonstration and Value-addition of Products

Five demonstration plots of packing leaves were developed viz., in Areca nut plantation, banana
plantation, dalchini plantation, seasonal vegetables and medicinal herbs plantation, and pineapple
plantation sites. Five value-added products, viz., mat, pencil box, visiting card bag, hand fan and bowel
were developed from the petiole of packing leaf piant.

5.6 Promoting Entrepreneurship in IHR
Two beneficiaries showed interest to develop value added products as new venture for entrepreneurship
after capacity building programme under this project and encouraged them to adopt that.

5.7 Developing Green Skills in IHR

Created 72 ha new plantation area of packing leaf in Meghalaya under IHR. In the plantation sites FYM
and vermicompost manure were applied as organic fertilizer. The green coverage is increasing gradually
as new plants sprouting from the planted plants every season and forming a grove. Plantation
management will be carried out by the community from the income they have accumulated during the
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58 A

periods. Biodegradable products were developed from the plant parts as substitute of plastic to

negative impact on environment.

ddressing Cross-cutting Issues

Six (6) training programmes was organized

Eighteen (18) awareness programmes were conducted

Under the "Aazadi Ka Amrit Mahotsav” awareness programme carried out on packing leaves and
their economic and environment importance

Special plantation drive on packing leave were carried out on 5™ June 2021

One completion workshop was organized with different stakeholders

6 PROJECT’S IMPACTS IN IHR

6.1 S

NMHS 2020

ocio-Economic Development

Social development

Six (6) capacity building programmes were organized for the project beneficiaries

Eighteen (18) awareness programmes were conducted for the communities

Four (04) nurseries were developed to produce quality planting material of packing leaf plant for
the community

Created 72 ha new plantation area of packing leaf which helping community available of packing
leaf within their village periphery (saving time from wild collection and less impact on wild
population due to cultivation area)

One project completion workshop was organized with different stakeholders and shared
experienced of packing leaf venture by the communities under this project

Productive utilization of wasteland, marginal land through Phrynium pubinerve cultivation.
Intercropping of Phrynium pubinerve were carried out by the beneficiaries in Ginger, Broom,
Dalchini, Areca nut, Orange, Banana, Pineapple and Rosella plantations.

Five value-added products were developed from the plant parts which have market value

Total 132 ST beneficiary were benefitted directly under this project

Economic development

Beneficiary of packing leaf nursery holders has earned Rs.24,000/- by selling packing leaf
seedlings during project period

Earned Rs.216000/- by selling packing leaf from second year onwards (on an average 2, 88,000
mature leaves were harvested from 57600 plants).

Earned Rs.3, 37,500/- by selling packing leaf in the third year (in third year harvested leaves has
increased up to 4, 50,000 numbers).

Beneficiary has earned Rs.43000/- by selling value added product like mat, hand fan, bowel,
pencil box (Rs.15000/- by selling hand fan; Rs.18000/- by selling mat; Rs.11000/- by selling
pencil box, bowel, money bag etc.)

Final Technical Report (FTR) - Project Grant 24 of 37



6.2

6.3

6.4

6.5

Scientific Management of Natural Resources In IHR
To minimize pressure on wild population of packing leaf it was one of the goal under this project
and to address the same 72 ha new plantation area were created with scientific inputs
Soil erosion of orchards were reduced by the plantation of packing leaves as root are
rhizomatous with fibrous which are binding loose soils. Moreover, leaf of packing leaves slow
down the rain water force on top soil
Top soil manure was retain due to packing leaf plantation where the space was unused and rain
water were washed out the top soil nutrient
One beneficiary has experienced that after plantation of packing leaf water remain for seven
months in his crop field natural stream before packing leaf plantation it was remains for four
months only in the stream
Vermicompost and FYM was applied in the plantation sites of packing leaves to retain soil fertility
and to remain active soil micro flora

Conservation of Biodiversity in IHR
Stopped, direct interference of communities on natural population sites of packing leaves.
Therefore, natural pockets are getting chance to regenerate and soil micro flora also remain
undisturbed

Protection of Environment

Community has started to minimize the use of plastics in the project districts particularly in the
project implementation villages and they are using packing leaf as wrapping material to pack their
commodities, goods and food items. These leaves are biodegradable and have positive sign for
environment.

Value added products like mat, hand fan, bowel, pencil box, bowel, money bag etc. were
developed from the petiole fibre of plant which are biodegradable earlier those items were used
from plastic made which are hazardous for our environment. People has started to use
biodegradable items (hand fan, mat, pencil box, bowl etc.) to reduce negative impact on
environment

It was also tried to develop dish and plate from packing leaves it is possible to develop but, for
finish product machine is required. This product will help to reduce use of thermocol and plastic
coated paper plates.

Developing Mountain Infrastructures
Four (04) net houses (nursery) were constructed under the project and these net house has
capacity to accommodate total 13000 seedlings
All necessary farm equipment’s have been procured for the nursery
Total 132 ST beneficiary were involved in nursery, plantation and development of value added
products and from the income from this venture beneficiary were utilized money for education,
health treatment, purchase of livestock, renovation of houses, purchase of household items and
expansion of agriculture activities
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6.6 Strengthening Networking in IHR

¢ Once in a quarter meeting were held among the project beneficiary and project team members to
exchange their views under this intervention and established network among the project villages.
* During project period network was established with the local SHG, NGO, Forest Department,
Govt. of Meghalaya, Directorate of Soil and Water Conservation, (Research and Training),
Conservation Training Institute, Ri-Bhoi district, Meghalaya; Assam Down Town University,

Assam

EXIT STRATEGY AND SUSTAINABILITY

7.1 How effectively the project findings could be utilized for the sustainable development of IHR
(max. 1000 words)

At the time of capacity building programmes under the project it was elaborately discussed with the
beneficiary about the prospect, benefit of packing leaf to build up their self-confidence and active
participation in the project activities. These self-confidence and ownership has helped the project to
sustain beyond project period. Packing leaf venture has opened up new income through four roads for
the beneficiary viz., selling of packing leaf seedlings from nursery, selling of leaves from plantation piot,
selling of petiole from plantation plot, selling of value added product from packing leaf plants. Beneficiary
Income has reached up to Rs.6,20,500/- altogether in the second and third year and income will increase
from fourth year onwards with the increase of new leaves in the plantation sites. Nearby villages of the
project site also started to utilize waste land of the orchard through packing leaf plantation by learning
from the project villages and this indicates that the project goal is not only sustainable but also scalable

7.2 Efficient ways to replicate the outcomes of the project in other parts of IHR (Max 1000 words)
At the initial stage project activities was planned to replicate beyond project period in other parts. People
of outside project villages has attracted and started the plantation activities in their areas. Following are
the ways to replicate outcome (this experienced was gathered during project period)
a. Planting material should be raised from rhizome instead of seed to get healthy and quick growth
of seedlings
b. Plantation activities should be carried out in waste land of the orchard to get shade and additional
income from same plot
c. The leaf has good shelf life and vegetables, betel vine leaf remain fresh if wrapped with this leaf

7.3 Identify other important areas not covered under this study needs further attention

The main objectives of the project was awareness programme, capacity building and creation of new
plantation plot for packing leaves covering 72 ha area. Development of value added product from the
packing leaf was not in the project objectives and it was tried to develop product from the petiole and
developed six items which can be used as substitute of plastic product.

Leaf is important part of the packing leaf plant and it was tried to develop plate, dish and bowel through
dry leaves but finish was not good. Therefore, to develop plate, dish and bowel from packing leaves
plants machine may be installed for finish products. It has huge market and can be used as substitute of
plastic/thermocol dish and plate.
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7.4 Major recommendations for sustaining the outcome of the projects in future

a.

It is recommended to provide small machinery for value added products from the leaves as
handmade was not perfect and product through machine like dish, plate and bowel from leaf will
give attractive look and will get good market

Pest and disease is a problem in isolated pockets it was suggested the farmers to uproot the
infected plants and to burn the infected parts during August and September to restrict the spread.
To get outcome near future farmers should select unutilized land of orchard for plantation. Open,

barren land and direct sunlight is not suitable for the packing leaf plant
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Project site

Project Site:

[HR States Covered:

Long. & Lat.:

' Ri-Bhoi district and West Garo Hills district
Méghalaya
' Ri-Bhot district lies between 90°55'15 to 91°16' Latitude and 25°40' to

26°20'N Longitude. West Garo Hills is situated between the latitudes

1 90°13' and 90°30' E and longitudes of 25°20' N and 25° 56' N



Appendix- 1b: Baseline survey

To collect primary data and to select beneficiary field survey were carried out in different
villages of Ri-Bhoi district and West Garo Hills district of Meghalaya. Baseline data were
collected through Focus Group Discussion (FGD), meeting with key personnel and sometimes
through door to door visit

Collection of baseline data

Baseline data collection in Baseline data collection in Baseline daté collection in
Ri-Bhoi district Ri-Bhoi district Ri-Bhoi district
34 ey ._ , W -

W

Baseline data collection in Baseline dat collecion in West
Ri-Bhoi district Garo Gills district Garo Gills district




Appendix-1c: Project beneficiary list

Total seventeen (17) beneficiaries villages viz., Nartap, Paham Mawlein, Mawkangi, Umkaduh
and Umklai in Ri-Bhoi district and Rajasimlawari, Chandigre, Chasingre, Ampanggre, Asanang,
Duragre, Chibra Agal, Dollonggre, Oragitok Ading Nokat, Soragre, Ganol Songma and
Chibragre in West Garo Hills district (table-1) are in. All the beneficiaries are belonging to Khasi
and Garo ST community. Total 132 numbers of local people were involved in the cultivation of

packing leaves.

Tablel: Project Beneficiary list

Slno | District Village Beneficiary name Sex | Caste
Il Ri-Bhoi Nartap Mr. Alfred Makri M ST
2. Ri-Bhoi Nartap Ms. Kwerina Syngkli 19 ST
3. Ri-Bhoi Nartap Mr. Sambor Khongngaj M ST
4. Ri-Bhoi Nartap Ms. Veronica Maring @ ST
5. Ri-Bhoi Nartap Ms. Phulkeria Makri & ST
6. Ri-Bhoi Nartap Ms. Biancy Syngkli 19 ST
7s Ri-Bhoi Nartap Ms. Batriti Maring I ST
8. Ri-Bhoi Nartap Mr. Banjop Maring M ST
9. Ri-Bhoi Nartap Mr. Surest Syngkli M ST
10. | Ri-Bhoi Nartap g’lyrﬁ;li‘llimphrang M | ST
11. Ri-Bhoi Nartap Mr. Bidon Syngkli M ST
12, Ri-Bhoi Nartap Mr. Harle Syngkli M ST
13. Ri-Bhoi Paham Mawlein | Mr. Phar Dkhar M ST
14. Ri-Bhoi Paham Mawlein | Mr. Ialambha Pyngrope M ST
15. Ri-Bhoi Paham Mawlein | Ms. Pynhun Kshiar 1D ST
16. Ri-Bhoi Paham Mawlein | Mr. Wiet Suting M ST
17. Ri-Bhoi Paham Mawlein | Mr. Jardon Kshiar M ST
18. Ri-Bhoi Paham Mawlein | Mr. Peter Nongram M ST
19. Ri-Bhoi Paham Mawlein | Mr. Nishon Majai M ST
20. Ri-Bhoi Paham Mawlein Mr.. Sl 3 M ST
Suting
21. Ri-Bhoi Paham Mawlein | Mr. Jrain Mannar M ST
22. Ri-Bhoi Paham Mawlein | Mr. Amin Maring M ST
23. Ri-Bhoi Paham Mawlein | Mr. Koming Lyngdoh M ST
24, Ri-Bhoi Paham Mawlein | Mrs. Silian Pyngrope F ST
25. West Garo Hills Rajasimlawari Mr.Rosendro R Marak M ST
26. West Garo Hills Duragre Mr. Praidison Momin M ST




27. West Garo Hilsl Chandigre Mr. Najong D Sangma M ST
28. West Garo Hills Chasingre Mr. Disen Ch. Marak M ST
29. West Garo Hills Ampanggre Mr. Laiden B. Marak M ST
30. Ri-Bhoi Mawkangi Ms. Stalyna Lapang D ST
31. Ri-Bhoi Mawkangi Ms. Billding Khymdeit 19 ST
32. Ri-Bhoi Mawkangi Ms. Sweedin Lyngdoh ¥ ST
33. | Ri-Bho Mawkangi gﬁ;ﬁlew s M | ST
34. Ri-Bhoi Mawkangi Mr. Robas Khymdeit M ST
35. | Ri-Bhoi Mawkangi S e M | ST
Lamarat
36. Ri-Bhoi Mawkangi Mr. Casper Syngkli M ST
37, [IRi-Bhoi il g.}fn}:ﬁﬁmg M | ST
38. Ri-Bhoi Mawkangi Ms. Rosemary Syngklei B ST
39. Ri-Bhoi Mawkangi Ms. Brillian Lyngdoh P ST
40. Ri-Bhoi Mawkangi Mr. Kian Khymdeit M ST
41. Ri-Bhoi Mawkangi Mr. Rana Lapang M ST
42. Ri-Bhoi Mawkangi Mr. Jerly Lapang M ST
43. Ri-Bhoi Mawkangi Mr. Followel Maiong M ST
44, Ri-Bhoi Mawkangi Mr. Useful Lymphuid M ST
45. Ri-Bhoi Umkaduh Mr. Phaintis Syngkli M ST
46. Ri-Bhoi Umkaduh Mr. Plester Syngkli M ST
47. Ri-Bhoi Umkaduh Mr. Darwel Ranee M ST
48. Ri-Bhoi Umkaduh Mr. Displin Kylla M ST
49. Ri-Bhoi Umbkaduh Mr. Rishat Kylla M ST
50. Ri-Bhoi Umkaduh Ms. Useme Sylling F ST
51. Ri-Bhoi Umkaduh Mr. Loster Jynthem M ST
52. Ri-Bhoi Umkaduh Mr. Serington Syngkli M ST
53. Ri-Bhoi Umkaduh Mr. Akaslin Synthem M ST
54. Ri-Bhoi Umklai Ms. Mol Narlong M ST
55. Ri-Bhoi Umbklai Ms. Jesenta Syngkli ¥ ST
56. Ri-Bhoi Umklai Ms. Nesty Syngkli F ST
57. Ri-Bhoi Umklai Mr. Tan Sungkli M ST
58. Ri-Bhoi Umbklai Ms. Selita Rongpei D ST
59. Ri-Bhoi Umklai Ms. Miri Syngkli 19 ST
60. Ri-Bhoi Umbklai Ms. Piltis Syngkli @ ST
o1. Ri-Bhoi Umklai Ms. Lonely Pamshong 19 ST
62. Ri-Bhoi Umbklai Mr. Bishnu Syngkli M ST
63. Ri-Bhoi Umklai Ms. Nita Syngkli 1D ST




64. Ri-Bhoi Umbklai Mr. Sishon Makri M ST
65. Ri-Bhoi Umbklai Ms. Gineries Makri F ST
66. Ri-Bhoi Umklai Ms. Anita Narlong i ST
67. Ri-Bhoi Umbklai Ms. Rosemary Syngkli 19 ST
68. Ri-Bhoi Umklai Ms. Bina Syngkli D ST
69. Ri-Bhoi Umklai Ms. Theodora Narlong 19 ST
70. Ri-Bhoi Umklai Mr. Jubalris Khymdeit M ST
71. Ri-Bhoi Umklai Mr. Bidisi Pamshong M ST
72. Ri-Bhoti Umbklai Ms. Therina Syngkli & ST
73. Ri-Bhoi Umbklai Ms. Balarihun Syngkli D ST
74. Ri-Bhoi Umbklai Ms. Kresengsia Makri 5 ST
75. Ri-Bhoi Umklai Ms.Simamary Makri I ST
76. Ri-Bhoi Umklai Ms.Lusina Syngkli ? ST
7 Ri-Bhoi Umbklai Mr.Elias Jyrwa M ST
78. Ri-Bhoi Umbklai Mr. Kroswel Syngkli M ST
79. Ri-Bhoi Umklai Ms. Swi Narlong § ST
80. Ri-Bhoi Umklai Mr. Keribon M ST
81. West Garo Hills Asanang g;ig(r};:moj i A F ST
82. West Garo Hills Asanang Mr. Fleming A Marak M ST
83. West Garo Hills Asanang Ms. Ronilla Ch Marak 1D ST
84. West Garo Hills Asanang Ms. Saroni Ch. Marak I8 ST
85. West Garo Hills Asanang Ms. Sunemy B Marak I8 ST
86. West Garo Hills Asanang Ms. Nelmen Marak 1D ST
87. West Garo Hills Asanang Ms. Rita Marak F ST
88. | West Garo Hills | Asanang x;r :keter Lo M | ST
&9. West Garo Hills Asanang Ms. Mala S Marak F ST
90. West Garo Hills Asanang Mr. Johin Marak M ST
91. West Garo Hills Asanang Mr. Kerol A Sangma M ST
92. West Garo Hills Asanang Ms. Sobali Marak F ST
93 West Garo Hills Asanang MG R O M ST
Marak
94, West Garo Hills Duragre Ms. Prenilla A Sangma 12 ST
95. West Garo Hills Duragre Ms. Benni A Marak F ST
96. West Garo Hills Duragre Ms. Mensilla A Sangma F ST
97. West Garo Hills Duragre Ms. Jellena R Marak F ST
98. West Garo Hills Duragre Ms. Peborina R Marak P ST
99. West Garo Hills Duragre Ms. Nonilla A Sangma F ST
100. West Garo Hills Duragre Ms. Noreni R Marak F ST




101. West Garo Hills Duragre Ms. Jemina R Marak F ST
102. West Garo Hills Ganol Songma Ms. Jimritha Marak F ST
103. West Garo Hills Ganol Songma Mr. Hayland Marak M ST
104. West Garo Hills Ganol Songma Ig/;rr'lgl\r/[nl;gj eng A M ST
105. West Garo Hills Ganol Songma Mr. Silnang Sangma M ST
106. West Garo Hills Ganol Songma Mr. Gobeng Sangma M ST
107. West Garo Hills Ganol Songma Mr. Prish Marak M ST
108. West Garo Hills Ganol Songma Mr. Edwian Sangma M ST
109. West Garo Hills Ganol Songma Ms. Sunitha Marak 5 ST
110. West Garo Hills Ganol Songma Mr.Remju Marak M ST
111. West Garo Hills Ganol Songma Mr. Silment A Sangma M ST
112. West Garo Hills Ganol Songma Mr. Tiran Marak M ST
113. West Garo Hills Ganol Songma Mr. Mikjang. Marak M ST
114. West Garo Hills Ganol Songma Mr. Granpeard Sangma M ST
115. West Garo Hills Ganol Songma Mr. Jiwen Sangma M ST
116. West Garo Hills Ganol Songma Mr. Polwil Marak M ST
117. West Garo Hills Ganol Songma Mr. Brinalson Marak M ST
118. West Garo Hills Chibra- Agal Mr. Romalish Sangma M S
119. West Garo Hills Dollonggre Ms. Henitha B Sangma F ST
120. West Garo Hills I?Igc;il;[ok/A-dmg Mr. Browmick Marak M ST
. Ms. Marsitha CH
121. West Garo Hills Soragre Marak 8 ST
122. West Garo Hills Soragre Ms. Newrine B Marak F ST
123. West Garo Hills Soragre Ms Slenni B Marak F ST
124. West Garo Hills Chibragre Mr. Killan Sangma M ST
125. West Garo Hills Chibragre Mr. Allen Sangma M ST
126. West Garo Hills Chibragre Ms. Rusibell Marak & ST
127. West Garo Hills Chibragre Ms. Nosilla Marak ¥ ST
128. West Garo Hills Chibragre Ms. Rasita Marak 5 ST
129. West Garo Hills Chibragre Ms. Minita A Sangma 1? ST
130. West Garo Hills Chibragre Ms. Tobila B Sangma I3 ST
12l West Garo Hills Chibragre Ms. Inchilla Sangma i ST
132. West Garo Hills Chibragre Mr. Tangseng Sangma M ST




Appendix-1d: Establishment of Nurseries

Total four (04) nurseries were established in Ri-Bhoi and West Garo Hills districts of Meghalaya
for plant propagation purpose. Three nurseries have 3000 seedling producing capacity each and
one nursery has 4000 seedling producing capacity. The four nurseries have total 13000 seedling

producing capacity. Additional one low cost nursery has developed on the request of beneficiary
for seedling productions

Photographs of new nursery establishment sites

SO 0 S R &

Land preparation for nursery Preparation of nursery beds Sowing of rhizome with stem at

s =

nursery bed

_.- Rl

View of new nursery Rhizome with stem planted inside Rhizome with stem in the nursery

net house for seedling raising



Appendix-le: Management of Nurseries

To provide quality planting materials managements of nursery are very important. To maintain
healthy growth of the seedlings regular weeding, watering, removal of unwanted plant parts and
application of additional soil and manure if required were taken care in the four nursery

Photographs f nursery management

Applying manure mixed soil Seedling are ready to transplant in the plantation sites



Appendix-1f: Plantation sites photographs

Total 72 ha new cultivation plots were created in Ri-Bhoi and West Garo Hills districts of
Meghalaya in the previous year. Out of this 54 ha in Ri-Bhoi district and 18 ha in West Garo
Hills district. Gap filling and weeding being carried out at regular basis for good harvest in the
second year. Wasteland, marginal lands were utilized for packing leaf cultivation. Intercropping
of Phrynium pubinerve have been carried out by the beneficiaries in Dalchini, Areca nut,
Orange, Banana, Taro, Ginger and Pineapple orchard for proper utilization of land.

Packmg leaves lantatlon sites

'F;,

L L OSSR o .l ".-. : o Rt
Plantation plot at Chasingre Plantation plot at Ch1bragre Plantation plot at Nartap village



Appendix-1g: Management of plantation plot

Total 72 ha new cultivation plots were created in Ri-Bhoi and West Garo Hills districts of
Meghalaya in the previous year. Out of this 54 ha in Ri-Bhoi district and 18 ha in West Garo
Hills district. Management and maintenance were made through gap filling, soil mounting,
application of manure and weeding being carried out at regular basis for good harvest in the
second year.

n sites

Packing leaves plntaio

L5 £ %

Cleaned plantation plot at Pahamawlein Beneficiary weeding his plantation at Pahamawlein

village

BN g R SN _ \ '__-.-_.__‘\T S
Manure applied in cultivation plot at Umklai After weeding cleaned cultivation plot at

village Pahamawlein village



Appendi-1h: Harvesting of packing leaves

Income generations were targeted for total 132 local ST beneficiaries. The income generation
from the project is based on selling of seedlings from nursery, selling of packing leaves from
cultivation plot and from value added products. All one hundred and thirty two (132)
beneficiaries have started harvesting of leaves. Beneficiary using leaves for wrapping betel vine
(pan), local leafy vegetables for marketing and other household uses. During second year
onwards beneficiary eamed Rs.216000/- by selling packing leaf (on an average 2, 88,000 mature
leaves were harvested from 57600 plants). During third year earned Rs.3, 37,500/- by selling
packing leaf in the third year (in third year harvested leaves has increased up to 4, 50,000
numbers). Income will be increase every year as number of new leaves will be increase in every
season. It is expected that individual income will increase when beneficiary will go for value
added products from the plant parts.

Table 1: Income generated from project activities

Sl no | Item sold Amount earned (Rs.)
1 By selling packing leaf seedlings during project period 24000.00
2 By selling packing leaf from second year onwards (on an 216000.00
average 2, 88,000 mature leaves were harvested from 57600
plants
3 By selling packing leaf in the third year (in third year harvested 337500.00
leaves has increased up to 4, 50,000 numbers
4 By selling value added product like mat, hand fan, bowel, 43000.00
pencil box (Rs.15000/- by selling hand fan; Rs.18000/- by
selling mat; Rs.11000/- by selling pencil box, bowel, money
bag
Total income generated during project period Rs. 620500.00




Photographs of harvested plants from beneficiary plantation sites and their uses

Women eneﬁciary has harvested Beneficiary harvested mature Beneficiary wusing harvested
packing leaves from her plantation leaves from cultivation plot for leaves to pack betel leaf
plot for self consumption household uses

= / e = 4

‘F_-—‘;__. :

Packing leaves using in village Beneficiary wusing harvested Beneficiary using harvested
resturant collected from project leaves to pack local vegetables  leaves to pack local snacks

village
. Ty

Harvested leaves from benefici sing mature leaves Beneficiary is taking breakfast in
cultivation plot to wrap inside of container to packing leaf harvested from his
carry betel leaf from the crop plantation plot developed under
field (backside showing his NMHS project
cultivation plot under NMHS

project)



Appendix-2: Publication
To disseminate project activities and knowledge among different stakeholders eight publication

were made. Two (02) brochures, four (04) leaflets, one (01) research paper and one (O1) article
were published in the newspaper for wider awareness among masses.

Publication to disseminate knowledge

Leaflet: 01

This leaflet was published by: TERI North-Eastern Regional Centre, Guwahatl in the year 2020
{Leaflet number 3}




Leaflet: 02

This Leafliet was published by: TERI Northeast Regional Cemntre, Guwahati in the
year 2020




Leaflet No:4

o CULTIVATE PACKING LEAF {SLA LAMET/RERU) IN UNUTILIZED LAND

o PACKINMG LEAF (SLA LAMET/RERU)HAS MANIFOLD USES

as published under th roject “Cultivation
d Enhancement of ST Communities and Promotion of P.

'Meghalaya” (Project ID: NMHS / 2018-19/
|

unded by N ational M ;uu.-"":f.i‘[ i’jm.--‘« an Studies (G.B. Pant National Institute of Himalayan I‘

- Environment and Sustainable Development, Almora, Uttarakhand, India

_.-;1,1]

This Leaflet was published by: TERI Northeast Regional Centre, Guwabhati in the
year 2019 (Leaflet-4)




Leaflet No:3

% STOP USE OF FLASTIC

% USE PACKING LEAF (SLA LAMET/RERU)
% GROW PACKING LEAF (SLA LAMET/RERU)
% ENHANCE INCOME

This Leaflet was published by: TERI Northeast Regional Centre, Guwahati in the year 2019
(Leaflet No: 3)
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INDIGENOUS USES OF PACKING LEAVES (PHRYNIUM PUBINERVE) AND THEIR
COMMERCIAL CULTIVATION FOR LIVELIHOOD PROMOTION IN NORTHEAST INDIA

ARINDAM BARMAN, ASHISH KAR AND SHEENA HAORONGBAM

ABSTRACT

Survey of packing leaf plant was conducted in different locations of Northeast India with an objective to
document the commercial cultivation aspects and indigenous uses of packing leaf of different communities of
Northeast India on. Data on different uses were collected using a guided methodology, semi-structured
interviews, and field observations. Present study documented that the packing leaves are used under 13 broad
categories by the communities of northeast India. During survey it was also found that the different parts of
packing leaf plant are also used to treat a total of five different ailments. The leaves of packing leaves are sold
in the market in bundle form and are collected mostly from wild sources. Natural population of packing leaves
is gradually decreasing due to overexploitation of wild population. Unsustainable harvest from wild is also
causing threat and damage of the wild population. The petiole of packing leaf is 30 cm to 50 cm and that can be
also be used as binding material instead of plastic. Cultivation of packing leaf will also reduce the pollution in
the environment and will also help to enhance income of the local population. A farmer can earn Rs.2400 to
Rs.3600 (if selling price 25 paise) and if the selling price is 50 paise then income will go up to Rs. 4800 to
Rs.7200 from one ha area. These can be an additional income from packing leaf cultivation of one ha area if
Jarmers do cultivation in arecanut, orange, banana, bay leaf, cashew nut, dalchini plantation area. Moreover,
Sfarmers can earn extra income by producing seedling and selling them in the market.

Keywords: Phrynium pubinerve, Packing leaf, Indigenous uses, Livelihood,Northeast India

INTRODUCTION

According to the Central Pollution Control Board, India produces close to 26,000 tonnes of plastic waste every
day and nearly 9.4 million tonnes a year. Of that, only 5.6 million tonnes is recycled in a year, while the
remaining 3.8 million tonnes is left unattended. Plastic bags are low resistant to high temperature. Due to
leaching of toxic dyes from plastic bags, it can easily contaminate food products. Agriculture, land and
environment are also affected due to the pollution caused by plastic bags (Arvind 2019). Toxic chemicals leach
out of plastic and are found in the blood and tissue of nearly all of us. Exposure to them is linked to cancers,
birth defects, impaired immunity, endocrine disruption and other ailments. Plastic pollution has the potential to
poison animals, which can then adversely affect human food supplies. Some of the chemicals used in plastic
production can cause dermatitis upon contact with human skin. Plastic bags produce toxic fumes when it is
burnt. It takes many years to decompose (Richard, 2009). In different corner of India people use banana leaf as
a substitute of plastic plate. In some pockets of Assam plate are made from areca nut leaf sheath. There are
some problems in banana leaf and areca nut plate and these are- short shelf life of banana leaf, i.e., 1-2 days and
damage in any part of the leaf due to its parallel venation and irregular supply of leaf. Plates made from areca
nut leaf sheath are costly and are not commercially viable at the moment and shortage of raw material.
Phrynium pubinerve leaf (Packing leaf) can be an alternative as the leaves are stronger than banana leaf, eco-
friendly, better shelf life, and has capacity in retaining moisture and keeping the packed edibles fresh and long
lasting. Phrynium pubinerve (packing leaf) is an herb with creeping root stock. Leaves oblong, acuminate, base
rounded or obtuse, leaves up to S2cm long and 35 cm broad at mature stage; petiole up to 60 cm long.

Time to time different research works have been carried out on different aspects of packing leaf. Tynsong & BK
Tiwari (2011) on contribution of Phrynium as non timber forest product to the livelihood ; Li et al. (2015)
highlighted the essential oils chemical composition and antioxidant and antimicrobial potentials of the leaves of
Phrynium pubinerve; Hajja & Bahlouli, 2018 pointed out Phrynium sp on prevention and treatment of
rheumatoid arthritis; Hyenniewta and Kumar, 2008 highlighted uses of Phrynium pubinerve during preparation
of Leprosy herbal medicine in Meghalaya. After literature survey it was observed that uses of packing leaves
were not documented by earlier researchers. Moreover, such documentation of traditional uses is very important
because this knowledge is at the risk of extinction due to people’s intension to migrate in urban areas where
there is little chance to apply such knowledge. Loss of biodiversity and natural habitats along with adaptation to
modern lifestyle are also equally responsible. Therefore, the present study aims to document the traditional
knowledge relating to uses of packing leaf plant by the people of northeast India
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MATERIALS AND METHODS

Study area: Study were carried out in Tura, Byrnihat, Nongpoh, Ladrymbhai, Khelarihat, Shillong, Borapani
(Meghalaya) ; Dharmanagar, Bisramganj, Maharani (Tripura), Jiribam (Manipur); Champhai, Lunglei, Kolasib
(Mizoram); Jamiri, Dirang, Pasighat (Arunachal Pradesh), Mokokchung (Nagaland); Diphu, Jagiroad, Tinsukia,
Matmara, Jatinga, Chandubi (Assam) to gather information on packing leaves used by different communities of
northeast India.

Survey: Before start of the work mandatory PIC was taken from the local healers particularly for medicinal
uses of packing leaf. The field survey was conducted extensively in isolated pockets of Northeast India during
January 2019 to March 2020. The information on traditional uses of packing leaf plants were gathered using a
structured questionnaires and conversations with different age group of ethnic people (Figures 1, 2 & 3). During
the interviews, informant’s knowledge on local name, parts used, method of preparation, and dosages were
documented. Taking assistance of the informants necessary voucher specimens was collected. All the collected
plants were recorded in the Field Note Book along with the locality and geographical coordinates using a GPS.
The collected plant specimen was tagged with the number as per the Field Note Book. Voucher specimen was,
later on, processed in to mounted herbarium sheets following Jain and Rao (1977). Plants were identified using
local flora including Materials for the Flora of Arunachal Pradesh (Hajra et al., 1996, Mao et al., 2016); Flora of
Assam(Kanjilal et al. 1934-1940)and The Flora of British India (Hooker 1872-1897). For updated nomenclature
www.plants of the world online.org and www. the plantlist.org were extensively consulted. The specimen has
been deposited at TERI-Guwahati. Some photographs of field-survey has been provided in Plate-1.

RESULTS AND DISCUSSION

Indigenous uses of packing leaves

During the present study, a total of 13 broad categories of uses of packing leaf by the different community were
documented (Table -1). Out of these packing leaf are very commonly used for Packing of fresh vegetables and
other food items; packing of cooked and fresh edible items. Packing leaf has great demand in village restaurant.
Vendors believe that their fresh commodities remain fresh when wrapped with packing leaves. Packing leaf has
shelf life 25-30 days which makes the packing leaf more advantage over banana leaf which has 1-2 days shelf
life. During survey it was also found that the different parts of packing leaf plant are also used to treat a total of
five different ailments.

Cultivation technique: Packing leaf can be grown 100 m to 800 m above mean sea level. It is a shade loving
plant. It grows well along natural stand and shady areas. One hectare area can accommodate 800 plants with a
spacing of 3.5 m x 3.5 m. It grows well in humus rich soil and in temperature ranging 12°C to 35°C. Seedlings
may be raise through seed and rhizome. Healthy seedling may be transplanted to field at the height of 50-60 cm.
The seedlings can be planted in the field through pit digging. After plantation watering is required to pick up the
growth of seedlings. After plantation it takes 1-2 years to attain harvestable stage.

Management: Three weeding (April, July, and October) is required in every year to keep the plantation weed
free. Unhealthy leaves should be plucked from the base and burnt. FYM may be applied after one month of
plantation for proper growth of the plant. Shade is required for good growth of the plant.

Intercropping: Packing leaf can be planted in the vacant place of Arecanut, Khasi mandarin, Banana, Dalchini,
Bay leaf, Cashew nut, timber plantation site. as intercropping and orchard space can be utilized properly for
additional income from same plot. The orchards plants will also provide shade for packing leaf plant.

Harvesting: A mature plant usually have 6-8 leaves, and 4-6 older leaves are can be harvested by cutting from
the base, leaving two younger leaves for regeneration per season. In three months’ time, the plant produces
again the same number of leaves which become ready for harvesting. In one year, farmers could harvest three
times from the same plant. From systematic cultivation and well maintained plot farmers may expect 9600 to
14400 leaves from one ha area.

Marketing: Packing leaf has got a very good market in Meghalaya. A small inter-state marketing with Assam
and a small quantity is traded to Bangladesh via Dawki market. The growers bring the product to the local
market where they sell it to the traders, who in turn directly sell it to the consumer at different local and regional
markets. May to December is the peak season of packing leaf in the market. Shelf life of packing leaf is 25- 35
days. It can be used after 2-3 months if dried properly on kitchen chulla heat.

Income: Existing selling price of packing leaves vary from 25 paise to 50 paise depending on demand, season,
leaf quality and place. A farmer can earn Rs.2400 to Rs.3600 (if selling price 25 paise) and if the selling price is
50 paise then income will go up to Rs. 4800 to Rs.7200 from one ha area. These can be an additional income
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from packing leaf cultivation of one ha area if farmers do cultivation in arecanut, orange, banana, bay leaf,
cashew nut, dalchini plantation area. Moreover, farmers can earn extra income by producing seedling and
selling them in the market. The petiole of packing leaf is 30 cm to 50 cm and that can be also be used as binding
material instead of plastic.

CONCLUSION

This study has, established that the community of northeast India bear rich traditional knowledge on the wide
ranges uses of packing leaf. There is need of awareness generation among the younger generation about the
importance of packing leaf and its conservation and entrepreneurship development. The most serious threat to
wild packing leaf population is the habitat destruction, expansion of agricultural land, over grazing, and over
exploitation. As in most of the cases to prepare traditional dishes packing leaves are collected from wild sources
and now-a-days it is difficult to get the packing leaves from its natural stand because of its declining population
due to different anthropogenic pressures. Packing leaf can be grown in unutilized land of Areca nut, Banana,
Dalchini plantation, Orange orchard. The packing leaf has few scopes and are summarize below (a).In one
hectare natural forest 200 to 225 plants are found whereas in systematic plantation 800 plants / ha can be grown
(b) Farmers can properly utilize their unutilized land in the orchard by planting Packing leaf as intercrop and
can earn additional income from the same farm land (c) Packing leaf has very good market for whole
Meghalaya, Assam and also international demand in Bangladesh (d) It is available throughout the year in the
plantation plot (e) very less input is required for plantation and management (f) easy to carry from farm field to
market (g) Pan, green Vegetables remain fresh if wrap with packing leaves (h) Packing leaf has good shelf life
(1) The plant has cultural significance among some tribes of Northeast India (j) The leaf is used for fermentation
of soya bean; to store water in a bamboo basket lined with packing leaf. Leaf used to wrap the steam rice balls
retains some of its heat besides making it convenient for the farmer to carry it to the agricultural fields. To trap
market potential of packing leaf, it can be made available in the city and town markets from the cultivation
plots.
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Table 1: Packing leaf used for different purposes in northeast India

Utility head State Community Specific uses
used
Packing of fresh Tripura Jamatia, Chakma, In Tripura packing leaf is used to pack dry fish,
vegetables and Halam fermented fish and salted Hilsa fish
other food items Manipur Mizo, Naga, In all the north-eastern states packing leaf is used
by the vendor Mizoram, Assamese, Karbi, to pack Diplazium esculentum popular sag of
Nagaland, Tiwa,Garo, Khasi, northeast India (Jhur Tyrkhang), Centella
Assam Jaintia, asiatica (Kynbat Moina, Brahmi), Eryngium
Meghalaya Kuki, Chiru Kom | foetidum (Etucha bellock), Cucurbita moschata,
shoot & flower (Pathaw), Colocasia esculenta
(Shriew, Matchitangong), Portulaca oleracea
(Stilchi, Jiahusia), Houttuynia cordata
(Jamyrdoh), Rhynchotechum ellipticum (Regong)
etc. by the vegetable vendors as it remain fresh.
Meghalaya Packing leaf is extensively used to pack betel leaf
and sliced areca nut
Assam Deuri,Karbi, It is used to wrap eri and muga silk worms, ant
Mishing, egg (edible) and also local mushroom to sell in
Rabha,Dimasa, the market
Tai Ahom
Packing of Meghalaya Khasi, Jaintia & Packing leaf is used to pack traditional cake,
cooked and fresh Garo lunch, Myrica esculenta (Sohphie), Elaegnus
edible items by latifolia (Soh Shang, Chhokhua), pinapple sliced
the vendor fruits etc.
Tripura Jamatia, Tripuri It is used to pack sliced cucumber, tamarind and
berry to sell in the market
To prepare Assam Mishing, Deuri Traditional food item prepared from sticky rice
traditional dishes Tai Ahom, called Tupula by wrapping in packing leaf and
Tiwa, Assamese, are served in special occasion and to special
Bengali, Singphoos | guest. Mishing and Deuri tribes used extensively
packing leaf in all traditional festivals and
religious ceremonies as wrapping material during
food items preparation. It is used as wrapper to
prepare steamed fish. Boiled recipes serve by
Singphoos packed with the leaf of Phrynium
pubinerve have a high position in their society
and traditionally used in different festivals , socio
religious occasions and used to serve special
guest.
Nagaland, Naga, Mizo,Kuki, | Aakhone, is an ethnic fermented soybean food of
Mizoram, Kom, Lepcha Nagaland and Bekang is a fermented soybean
Meghalaya, food of Mizoram and packing leaf is used to

242

Special Issue on Recent Research on Management, Applied Sciences and Technology




Stochastic Modeling & Applications

Vol. 26 No. 3 (January - June, Special Issue 2022 Part - 5)

ISSN: 0972-3641
UGC CARE APPROVED JOURNAL

prepare this food item.

Packing leaf is an integral part for preparation of
traditional dishes like Pusla, Tpumakrut, Pudoh.
Putyndong is an indigenous cylindrical rice based
food is prepared using packing leaves.

Tam-um a Mizo dishes is prepared with the help

of packing leaf. Clihangban a traditional rice dish

and for making sticky bread or sticky rice cake
packing leaves are used extensively

Packing leaf is used to prepare Jangpangnatsu a
fermented food product made from crab by Ao
Naga

Packing leaf is used to prepare bamboo based
fermented foods

Mishing wrapped all the agricultural implements
through packing leaf at the first day of sowing for
good harvest

Leaf of Phrynium pubinerve used by Mising as

wrapper for the religious traditional food items.

During Dobur ui ritual Mising people sacrifice

cock, hen and pig to traditional deities and offer
on packing leaf.

The Po:ro Arug (fermented rice of Po:ro Apong)
along with ginger and rice grains are placed on
leaves of kamro (Phrynium pubenerve) as
offering to the deities.

Hill Miri of Arunachal Pradesh used packing
leaves extensively in religious ceremonies and
considered as holiest of plants. Leaves are used in
rituals by the Adi tribe of Arunachal Pradesh.

Extract of rhizome are make hot on burner and
keep it for 15 minutes to become cool after that,
one drop extract applied against earache

Leaf paste applied against bone dislocation and
make bandage with white cloth

Dried Seeds are crushed and make into powder
and one table spoon mixed in half cup luke warm
water and taken during chest pain

Packing leaf is used to prepare herbal medicine
against skin diseases.
Paste of fresh rhizome is applied externally
against boils

Bamboo torch are made with dry and fresh leaves
of Phrynium pubinerve to produce smoke which
helps to cut honey comb from tree

Rain hat prepared with the leaves of Phrynium
pubenerve and used during rainy season for
outdorr agriculture activities.

It is a tradition to serve tapioca or rice beer
prepared from conically folded packing leaves in
special occasion to special guest.

Packing leaves are placed inside bamboo basket
to store water.

Manipur,
Meghalaya Khasi
Mizoram Mizo
Nagaland Ao Naga
Arunachal Galo
Pradesh.
Cultural uses Assam Mishing
Religious Assam Mishing,
Deur1
Arunachal Adi, Hill Miri
Pradesh
Medicinal uses Assam Tiwa,
Karbi
Tripura Jamatia,
Chakma,Halam
Arunachal Mishmi,
Pradesh Adi
Meghalaya Khasi,
Garo
To harvest honey Assam Jaintia
Prepare rain Mizoram Mizo
coat/hat
Container Arunachal Nocte
Pradesh
Mizoram Mizo
Assam Jaintia

Jaintia of Assam bordering with Meghalaya used
conical shaped bamboo basket inside lined with

packing leaf to collect and store honey, jaggery
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Packing kitchen Assam Tiwa, Packing leaves are used for packing salt, mustard
item Karbi seeds, sesame, black pepper, dry chilli,jaggery
ete.
Food plate Arunachal Adi Leaves used for packing rice grains during
Pradesh. community festival
Assam Rabha,Assamese, Phrynium pubinerve leaves are using as plate in
Tiwa, Karbi community feast at Chandubi festival and Joon
Beel mela
Food Meghalaya, Garo, Fresh rhizome of Phrynium pubinerve wash and
Manipur Kuki boiled properly then taken as food
Fodder Arunachal Aka, Nyishi, Miji | Fresh leaves are used as fodder for cattle and pig
Pradesh

packing

Platel: ] Pholoumhs of field stud camed out on leaf

.......

Fig.7 Using as plate in local Fig.8 Silk worm wrapped in packing Fig.9 Betel leaf and areca nut
restaurant leaf by the vendor to sell in the market | wrapped in packing leaf by the
shop keeper

AUTHOR DETAILS:

ARINDAM BARMAN*!, ASHISH KAR? AND SHEENA HAORONGBAM®

"Department of Horticulture, North-Eastern Hill University, Tura Campus, Chasingre, Meghalaya- 794002,
India

*The Energy and Resources Institute (TERI), North Eastern Regional Centre, Chachal, VIP Road, Hengrabari,
Guwahati-781 036, Assam, India

*Department of ABM&FT, North-Eastern Hill University, Tura Campus, Chasingre, Meghalaya- 794002, India

244

Special Issue on Recent Research on Management, Applied Sciences and Technology




9¢018L-1IeyeMany)
‘Lieqeagduap ‘proy JdIA ‘[BY2%4)D
a4j3ua9 Jeuoibay jseaylioN Ju3IL

uonowoxd pooyrpaAr]
J0J UOT)RANI[ND [BIOIIUIWIOD

JI9Y]) pue SIARI| Fanjoug

THLL % sndure) eany, N HHAN

T-una[ng uoIsusaixXy

RIpUp putyyR ) riow]y Juatdo|aascg sjqruimsng

PUR JUSLILIOSIALT R

] JO IDINSU [RUONRN] U |
W [PuoneN £q papuny (g€

JTSOS /61-810T / SHIAN I waloug)  pAveydapy s Id
JO MISNG ST SIARY'T TUYOR O UOTOWOLJ PUl SAIUNUILIO )

‘HD) sapnyg uedeRu ]| 4oy uo

LS JO JUdWIDIURY U] POOYLJIAIT 0] TUB[] SIARY] FUIydR(
Jo uopeAnmy)., 1aafoad ayj aapun paystjqnd seas anydoIg S|

"ades ajgeisaniey uiene 0y S4zak
-1 sayel » uoneue[d 1931y SGUIPaas JO Yimoid
ayy dn yoid 01 paumbar s Fuudem uonriue|d
1)y Bwddip ud gsnosgy proy ayy ur pajueqd
aq ued SFupaas ayj wo oo Om S sy 2yl
12 play 01 pajue|dsuer
aq  Aew  Jurpaas
Ayeay QWIOZIN
pue pa3s ysnouyj aste.l
3q  Aewl  STuIpaas
DoSt o Dol
Surduer asnjesadwag
pur |10s Yors snwny ul
[[oM SMOUT I "W ¢°¢ X

W ¢¢ jo Sudeds v yum sjueyd (g depowiwodde
ued BaIR 2IBI0AY U ‘Seale Apeys pue puels
jeanieu 3uoje [[am smolad 1] yuepd Surao) apeys e
SI ][ "|AJ[ RIS UBAW 2AOQR W (3O O) W ()| UMOiT

2q ued Jjua| Junyord :onbiuysdy uonevanin)

‘uopendod [B20] Y JO wWOdUI dUBYUD
01 djay os[® J{IA puE JUSWUOIIAUD Y} Ul uonnjjod

ay 0npal
[[1Av jeap Suryoed
jo UoIBAI}N))

‘uonendod

PIPAR ol e LY
afewep pue jeaiy)
Buisnes  osje s
ppim woly 3saAatey gjqeureisnsun ‘uonendod ppim

10 uonenojdxaidao 0) anp Suisealoap Ajjenpesd

SEony 7 1dwe  elg Jo uonegmndod jeamjeN
'SIOIN0OS  plIM - WOd) A[ISOW  Pajaded 2ue pue
WLIOJ 2[pUnq Ul JayJew ayj Ul pPjos de SIABI| Y.

‘eAR[RYTIA JO AFe[[IA
reamyduo uniepuew 1seyy Jo uonegdedord Furiake|
ae 10y 32ays onserd jo natj wi jeLew surddeim
st pasn osje st 3] ‘jea| duryded Fuiddeim £q Auno
ysty aredasd 03 osje pue sjenjLi [euonipes) ‘sea)
ANUNWLWOd Ul pasn e soAed| ay eAejeyda

30 s1oy00d dwos ur punom [Ray 0) pue AqrIdFA

se pasn jedf Junped jo awoziyy -eArjeyIan
ur [eudjew Juiyoed pue Fuiddeim  uowwod
1Isow Ayl st aasaignd wnngg  ekejeysay
ut sa[qeiadan
pue ‘esw ‘uijyn ‘ued
‘3011 Pajiog 10} [eLIdJeW
uryoed a|qens
e}l SayeW  S3AB]|
AWy Jo  Aujiqeieae
Ieak 2yl punol jsowje
pue aeaspjubIeN A[lwe)
ayj 01 furduojaq qnays e
SI 31 -onse(d jo aaneuwidye se jeuoew duryord pue
duiddeim se vIpuj 1SBAYLIOU JO WBSSY USAapul |
jeyoeunty  ‘ndiuepy  cpueedeN CWRIOZUA
‘eArieyBapA Ul pasn Julaq adv Yyoiym JO SAARI| A
Juepd e st (n1y1ower] .[S) adsauignd wmiiliy g
‘[enajews Suiyoed aAneulale ajouold 01 ajquisap
s1 u ‘sfeq auayiAjod pue sonsed jo sedun
[PIUAWILO.NAUD  JSIDAPE
ay 3unapisuo)

“JUIWUOIIAUD
ayl 0] adewep
3uisned ‘paraneds pue
paidajooun  sulewal
1 se swapqoad Funearn
st onseld  ajqejohom
-UoN  Aep  Aq  Aep
:_mmo_a:_ auu sonserd jo uondwnsuod
[2qO0[D :punoadyoug

b__mscm._
pue uononpoad



Splay jemmynaige

YL O 1 AR 0] AR} JY] JOJ JUIIUIAUOD 1
FupyRW SIPISQ JRAY S JO AWOS SUIRIAI S||eq oL
wed)s ayj desm 01 pasn Jea) Jedp suppoed ynm
paul jayseq ooquirq B Ul IdJeA\ AI0JS O] ueaq
vA0S JO uonRuawWId) 104 pasn st jea) ay . () eipuj
ISEAYLION JO S9QLI] AW0S Juowe 2DUBdIJIUSIS
[pyno  sey jueid Ay (1) 31 JjPys poosd
sey jea) Suyaed (y) saaeva) Suped ynm deim ji
(Sa4) uiRWAL SA[qRIABI A udi3 ‘urd (8) 19ydeW 0]
PIat) WR) Wolj AuUed 0] Asea () uawafeuew pue
uonejuerd Joj pannbar st ndur ssa) A1aa (3) 101d
uoneue)d ay) ur Jeak Ayl noysnoiyi djqejieAe
SI[ (p) ysapejsurg w1l purwap [BUOIBUIIUL OS|E
pue wessy “eAR[RYIIA 2J0ym 40 1aNIew pood
L1aa sey Jea) Jupjord (9) pue] waej swes Ay
W) AWwooui jeuonippe wed ued pue dorodui
st jeap Juydrd 3ugueid £q pleysio ayy ul
pue] pazijnnun nayl azijnn Appadoad ued siaue,]
(q) umol3 aq uwvo ey ; syuepd g8 uonejue)d
JIIBWIDISAS Ui Sea1aym punoy ase syue|d Gz 01 00¢
1S90 [RINIRU 21RJOJY U0 U] (B) MO[2q dZLIBWWLNS
a1e pue sadoas maj sey Jua| Juyoud ay | :adoag
onse|d

Jo peajsut e FuIpuiq se pasn aq os[e aq uwd
B4l pue Wwd ()G 01 Wd ()¢ SI Jea) Fuiyoed jo ajonad
Ay C1oNdew ayy ul woayy Furas pue Surpaas
duonpoad g 2wodul BIXD WIEd uwpd SidwIe)
“IAA0AIOA eade uonejue|d tuIyoEp ‘Inu Mayses
.._su_b,.@._::::ﬁ.uwsz._oé:_suu:,.:_:o:m>:_=u

Op  SIDWJRp J1 RaIR BY dUO  JO  UOHBAN[ND

Jea| Suiyoed wiogy awodul [euonippe
ue aq ued 23SAY| ‘BaIR BY U0 WON (OTLSYU
01 08+ 'S¥ 0 dn of pa awoour uayj asied
05 st 9ouid Suryjas
ayl J1 pue (asred
¢z 2oud Buyjes
JH009¢sy 03
00FT'SY wiea ued
Jawiey vy -aoed
pue Aujenb Je3|

wﬂ R s ‘uoseas  “puewap

uo Fuipuadap um_ma.% 9 asied ¢z wogy AIeA
soAea] Furyoed jo aoud Furfjas FunSIXy :dwWodu|

‘1eaY e[|nyo
uayoy uo Arddoad parip §1 syjuow ¢-g Jaye pasn
3q ued 3] 'sAep ¢ -¢z st Jea] Suiyoed jo apy J1ays
JoydeWw ayy ut jeaj Fuidrd jo uoseas jead oy
SI 19quIAd3( 01 ARy ‘SldyJewW [euolFal pue |ed0]
JUDIQJJIP T8 JoWnsSu0d oY) 01 31 ||3s A[1dadip uiny
ur oym ‘siopeas Ayl 01 I |]9s A3y) dsoym 1axIew
[®20] ayr o1 jonpotd
Yy} Suiq siamoud
Ayl 1aIeWw yme(
RIA ysope|sueg
01 papens st Kjjuenb
[[BWS © pue wessy

Yam sunayiew
JeIs-Iaul  jlewss vy CeARBYIIN Ul JoddBW

pood A1aA e 108 sey jeay Juiyoe :SupdeIA

"Bale By QU0 Wolj
SAALd] 00FH! 01 0096 192dxa Aew siowuey joid
paulRIUIBW ||dM PUB UOIBAIIND DIJCWAISAS WO

Jue[d awes ay) WO} SAWI} 3AIY) 1SAAIRY PINOD
SIauLe] “1wak auo
uj ‘dunsaaley
JoJ Apeal
AWo09%3q  YoIym
S9ARJ| JO Iaquinu
awes 2y} ulede
saonpoad  jugd
ay} awiy Syuow
224y} u[ -uoseds Jad uonRIdUIFIS 10] SIARY]
108unoA om) SuiAea| ‘aseq ay) wodl Fuind Aq
PISaAIBY 9Qq UBD 4B SOABI| JAP|0O g-f PUB ‘SIARI]
8-9 aAey A[jensn jugld aamjew Y :ZUNSIAIRH

\‘uerd jea) Suryord 10j
apeys apiaoad osje [[im siueld spieyaso ay -1ojd
SWBS WOL) dWOodU]
[EUCINDRE 10
Aj1adoad pazijin aq
ued aoeds paeyoio
pue  Fuiddosdaajui
se ayjs  uoneiued
Jaquiy ‘nu
Maysen ‘Jesl Aeg
nyoje@  “eueueg
‘uEpuBWL ISBYY InuRdAlY JOo 2oejd juedoea ay)
ur payuerd aq ueo jesp Fuiyoed :Suiddoudsayug

ueld ay) Jo yimolrs
pood 10} paiinbai st apeys ‘juejd syl jo yimous
sadoud 10y wonejueld jo yuow duo 1aye pardde
3q Aew |NAL Juing pue aseq oyl wolj payon|d
aq pInoys SaAea| Ayjeayup "aa1y paam uoneyueld
ay) doay 01 seak AssAa ur pannbar st (1290190
pue ‘Anp cjudy) Suipsam 221y JUIWATRURA



9t 0I8L-rqemng
‘Liequasuay ‘peoy JdIA ‘1BYyaey)
a1juan Jeuoibay jseayjioN 1MIL

SR TS
uRAR[BWI ] WII)SB ] Wl SOARI]

Suryjoud jo sosn pjojraey

(6102) ¢-Una|nyg uolsuaixy

RIPUL pURLNRRIIL 0wy Tuawdoaaa] age g
0NN 1UL|
_ N Kq papuny (zg
{TEOS /61-810T / SHIAN A1 132104} PAR|EYTIN UL S2HISR[ |

JO IMASANG s 8IARIT] mc_lu_a&_ JO GOIOWOL] PUY SITITUNLWILIO

pus juatuLo T URAR[EWIE JO MMINS

o) salpms uedeje

1S JO UAWAdULHUT] POOYIIAIT JO] JUR[[ SAARY] Fiuryoe|
JO uoneanny,, 3asfoad ayy xapun paystjqnd ses amypoag Sy,

‘JuIng 133 10U Op AdY3 1BY) 0S YSe Yl
palaA0D pue a1y ayl ui pajeay aie sjayded ay)
pue Jea| ansaurgnd winusny g yiam siayoed jjews
Kuew oyur paddeam uayy st aaniXiw aulj papurid
QIR SOARD| DUGDIS DAPUDIIDS “WOZIYL tntiibo
WnipLiof

.:::\uta\«:\\:;ut :::RHQQ:\SN

JO  SaAed[  ammepy  C(wessy)  aqiy igley
ayl Aq aydelea jswiefe pasn os[e AL SIWOZIYS
SOWIIAWIOS AYIBILY Isulede Juiwsow ayj ur Ajiep
2ouo sdoup ¢-¢ 'siea ayy 01 ul Ajjeusajut sdoap
se pardde si des ay |, juepd syi woy 1IN0 3uU1Zoo
sueys des ¢ uaym Al 19A0 pawsem Si adsauagnd

winudatfy  Jo jueld oYM :SIsSn  [RUDIPIIA

“sopeid jeyorunly Jo
QLI 1IPY Y3 AG S|RNIET Ul pasn a1 SaARYT] “sjue|d
J0 1S21[0Y SE PAIaPISUOD PUR SAIUOWIIND SNOIFIal
Ul AJ9AISUIND SIATD| suyord pasn  ysapel]
[eyorunly Jo WA [[IH "S9P 2yl 0] Sulid)jo
s (dadauagnd wmudiy ) olwey JO  SIARJ)|

uo pasejd ase sureld adn pur 15w Yl Fuoje

(Fuody 01:04 JO ADLT PAUDWLIDY) FNIY OX:0( Y.

"Ssaniap
[euonipedy 03 Sid pue uay }00d douyoes ajdoad
Sulsiiy [emi o ango@ Sulng Swall pooy
[euonipen snoidijar ayy Joj taddeim se Fuisiy

Aq pasn ansaurgnd uniuAdy g Jo Jra] SnoisipPYy

1S3AIRY pOOT 10} FTuIMOS JO Aup ISiy )

18 jed] Supjoed ySnoayl suawadun [ranjnoge
ayr qe paddeias Fuysyy cuonweiedaid  swal
pooj Surmp [euajew Fuiddeam se SAIUOWAIND
snoIfijas  pue  S{eAllsa)  jeuonipeny ([ ul
K[2A1SUIXD addauignd umidag g d4) Jo Jea| pasn
(wessy) aquiy LIndQ pue [UIYSIA Sasn [eanjpn))
(WeIoZIA)

[BIYIYBUH 31 pajed ozZijN ¢ (wessy) ened
eIy st umouy 1jeguag Suowe loswury se pajjed
Suysiy ut fndoT se pajed 1quey ul (Juig Suo
SB UMOUY TB] Ul 1B J-NOY Paj[ed SI I ISIWDSSY
ul {(ysapeld [eyoruniy) YOO MKWy  Se umouy
LA [[TH Ul Stuespyd se umowdy| ojen) Fuowe ‘jed
weyly pajjed si it adenduey 1py uf “(eAe[eyIdN)
19y SB pajjed OIer) Ul Pur 1dW-R|-B[S PI[[BD SI 11
ISBY U]
e sasn sy jo sasdwid@ pue eipup 1seaylIoN

“219Y palyS1ysy

ur sasodind 1ayjo Auew 10j pasn sty -onseld
Jo aaneurde se |erdjew Furyoded pue Furddeim
s pasn Sulaq uw aasauignd iy )o
SaAea ‘Suoj wo g9 03 dn gjonad :afris dmmew
18 peolq wo ¢¢ pue Fuo| wogg 01 dn saAes)
‘asniqo 4o papunod aseq ‘djeurnunde ‘suojqo
SOABAT Y0018 1001 Furdaald yim giay ue Si (Jeaj
(punotsyoeg

Sunyoed)  ansauignd  wnuday g



‘31d puwe 911ed 10] J9ppoy se

PAS IR SAARD| [SAprid [eyovunty up appoy

eAR[BYSIN pur andiue |y jo sjaydod pajejost ul
ur pooy st uaye) uayl Appdosd pajiog pue ysem

dadaurgnd Wi ] 10 dWOZIYL (SdI PoOo

(WILSS V) |RPANSD 1qupuey)) 12 1S9y Aunuiwos
ur aepd s [wisn are SaARd]  Addauignd
UL J “YSOPRI] [RUYDRUNLY JO 2qLY) IPY 2yl Aq
[2AIISD) AJUNWWOD FULINP PAWNSUOd SI YoIym

swead a0 suryoed d0) pasn saaea] dpejd pooy

1seyy ul yopn g dsed
201 patapaod oy apisur suijyms £q paiedaid
st Anued ytod pajtog (ruolpes] csaaea] Furyord
auisn efejeyday Jo aqriy iseyy ayy Aq pasedaad
UOWIIOD ST PoOj  pastq  JdL1 [ROLIPUI[AD
SNOUABIPUL  uR  SI Syopung  SUOISEII0
dTeLLRW CS|RANSY)  Sunnp  pasedard  Ajjensn
pue enuiep ul paypiand o pue Seyy Ul opsig
PA[ED YORUS SIYL "UMOIQ SUIN) JR3I| Y} |1 (109
10 WESs pue 1djes [10q dUIUIRIUOD [ISSIA AY) Ul
doay pue 1 ynam Spadord paddeam jeap Suryoed
SAL] 2 U U] S aamxiw Ayl jo uontod [jeuws
"Bpos auyeq jo yourd & pue A1eSsel pajjow pim

01 ANd1s-uou papunod ay Suixiw Aq patedaad

QAR SYIBUS PAI0g  K[[eUopRn CBAR[RYSIA U]

“KJ2AISUQIXD pasn aue saAea| Furyoud ajed aou
AYONS 10 pralq AYons Suiyew Ioj pue ysip oL
[eUOIpeRy © upqIunyy) C(preisn pajuduLIaf)
um-wmwj  aaedaid o cpooj  siyy  asedad
01 pasn sI jea| Juiyoed puy -puejeseN jo eSeN
oy Aq qetd woyy apew jonpoid pooj pajuduL)
v s1 nspudund3upy  cysapeld  [eyoeunsy
J0 aqLiy ojen) £q SPO0OJ PAAUIWLID} Paseq ooquieg
atedard 01 pasn s1jea) Supyoed ‘wal  pooy
siyy aaedaad o) pasn si Jea] Suryoed pue weIoZiA
1O POOJ UBAGAOS PIAAUAWLIDY v SI Sunyag. pue
pugjeSeN JO pooj ULaqA0S PIIUdWIIA) JIUYID UR S
SououyyPE Swa uayoy Furyoed 10) saquy igrey

£q pasn aie saArd] dupped eLRW FUDPRJ

I91BAN QIOJS 01 19)skq ooquueq apisul pasejd aue
saAra| Fuyoed welozijA U] ‘Auowaled agelew
Ay Juipiedal UONBULIOJUT 10 SMAU  Fulieaq
10jRIapow Ayl uaya saAwvd] Juryoed papjo}
A[[eoIuod wody paredard 133q 2011 Jo edoide;
pajjiIsip yulLIp 0] ysaprid [eyoeuniy Jo (saqrn
2100N]) SYISEY JO uonipei} e st 3 1auiejuo))

‘(enyiey)) avdavagnd wni iy JO SIARI|
Jooadadgem ay) pased ake yorym udamiaq yead
ysuiep e o) uisit pue padeys awop Y Iomade|
ooquieq Jo adard JeNdND  OM}  JO  PauULIO)
SI JRH CwWrioziy o aquy aae] Aq patedasd

MUYYNT PAJJLd SL Ry wel Ay Jeyaeod ey

ILTO
MO WO JOU SAOP AUOY Ay} LY} JdUURLY B yons

ul 1ayseq Ayl apisul saava) Jupoed aosepd Lay

‘Kauoy
Ayl 193[[0D 01 1yskq Ay} Ul (JAW-R[-R[S) SAALI|
uryoed ayy afurnie uay Ay, 1aySeq ooquurq
e asn Kayy 221 ayy woyy Kauoy Fudafod 10
“ayjows danpotd 01 addaurgnd WAL J JO SIARI]
ysaly pue Aip yum ydioy ooquueq e aiedord
1sa) L9yl "quod ayl Sumno Jgoj anbruyoa
ISEYO pue 2j0WSs asn SI WSSy ‘1DLISIP feyon)

JO SaqLi] 4Py SUIISIAIRY AdSUOY [RUONIPR ]

"1sans [eioads
JAI3S 0] pu SUOISEDI0 SNOIFI[AL OI10S © S[RAIISI)
uaIp U pasn  Kjjeuonipes  pur 31208
a2y ur uonisod Y3y v dAvY adsaurgnd wnnilig g
JO Jeal ayy yum payoed wessy jo sooyddulg Aq
aA13s sad10al pajloq Ay |, WSSy Ul YSI} Pawrdls
asedaid o1 sadderam se pasn osje st 3| dadaignd
wninday J  JO  S3AR3[  PaAldajod  Ajysaiy  ul
paddeim A[ao1u ([eq 2011 paweag) jeyy eindn |
10 SUON oryy pajjeo 2oL Ayons wody patedaid
Wl pPooJ [euonIpell Y SaysIp [euolIpwa |,
“U0IIRd0[SIP auoq
1surede aised jea) pandde aqin euryey) aquny
IpY Ayl Aq uted 1saydo Fuunp uaye) auv Spads
PAYSNId Y[ SSANS [BJUAWL DAJI[AL 0] Pasn SI
awoziyl jo ased ay | -aquy 1seyy ayl £q A[[rd0]
pandde st aasauaqnd wniudiy g jo aised awoziya
*S|I0Q JO 9SBO U[ "SISBISIP UIYS JO SPUlY SNOLIBA
Sunean ur pue Asoids woay Fuirayns suosiad
JO APOQ 3 UO PIJUAWOJ UL SI | “pud duO v
pan pue Yoo Ay Jo adaid e ojur pandwd uay)
s1 1ayoed yora JO SJUIU0D Ay pur JOY SI 11 d[IyMm

o uajey are syayoud ayp [ oy ue fjey 10yy



eipu] ‘pueyyeselin) ‘eloul}y quawdojera( sjqeursisng

pue jusuIuoIIAug ueAR[BWIH JO SIMIISU] [RUOHEN JuB]

"g'D) sa1pnI§ ueAB[RWIIH 10] UOISSIA] [eUONEN Aq P3puny (<
/ZSDS /61-810T / SHIAIN A 102[014)  eAejeySa ur sonserd
Jo a1nnsqng se soaea] Supjoed JO UOHOWOIJ PUE S TUNUILIOY)
LS JO juawasueyuyg pooy!|aA1] 10} jue|d saAea Suijoey

Jo uoneAnny.,, 19afoxd ayy 1spun paysijqnd sem ainysoig siy |,

9€0[8L-NEYEMND)
‘LeqRISUIH ‘PrOY dIA TeYdLYD
a13ua |euoiboy jseayiioN [¥IL

Bvop Rl OySuvpes
refue) [F5uwel igorueed
933 ovyel oaw yuliq

rusued vdiseypel vadopeyy

sndure)y vany, ) HANY THHLL

(93engdue] o.er))
T-unang uoISua)Xy

“BY[OS TOWIOS TUeYk BSOB'3U0 TUIIS[Iq
oesisiq oypel'1q wdued niaxr ouewel wean
‘uog-uew  euolorep oweu Jueredid[eprepeu
yiwwrq opoyepel eSueu euUOo 1Yo ouewel
ue'an) 'edd 9°oyd [oy'e oenjeq oxy3ued [eppepeu
yiuulq ef ‘e'ad oenjeq ediSnyo o'3uo wo(g
-0s oula8 oyeprepeu g edidureN -ejeeyd
worrpel eq TIyoiq o)[ep[epeu Yiwlq ej "e'uew
BUBYO dweu Bqo'3U0 BUO-D,GE IUO0-D,7[ &3ulp
vpe ore oderq edidueud [es'e eie3ued el ‘e'UBW
euod ojefede w ¢'¢ X w G'¢ edyeyo oxdued
008 oderq a1eo9y
BS  ‘BlRqRUYD  OowWeU
oderq edidwmnyeres
esyeq eeyo
o8uois evredued nioy
‘Bleq3ueu  ONUID[E[ES

eie3ued B[ BURWI
el  ewol oipede
aleqnoBUO woQs

wo wo)] oxpel1q wdued nrdy wem UednH

"BY[RYONEP BUJBLIRQ OMIUBTRWEY [USURISpUBLL
ediBuop odeiq er oie ejerwoy OMIUB'BY O0)SOU
oxdueimsoq ediduop oSueviSuejwes 1YoTULR 93
oy3ued nr'oy ‘eey
ojsou odruerel
rudueIjoq wes
edideyo  oFuung
moe'el  o)3ueI[oq
wes edidpaeyo

e[138uojuoq
‘e'3uo estyoruresprel efidyesuns 213e ox3uerfoq
wes wSuLng eBIR[OS'E  TUBSUBIUOY  QUIS'BY
el wdued nrar edid[aey) -ejequewt o we
esoyuoguung eioydued er geq3uosfuowr oie
gied oue) swojey oreleq oxpiel1q wSued nroy

"erexprel o8uos remy3uo
edeeydopy  oxer [ed tedid3uered onserd
eudopey (eue) ouam ojSued end ewjolemyeq

ayep deywr deyiwr) euduwake; ne oxpel1q niar
eure[af oxSued (errwoy) ulepuewr 1seyy] eresprel
oprellq wdued er eudepey oxypeliq oreu
utwiS-Juos ore BUTF [emoqyep ‘omue[e [ns3uos
[nsyoN “erexprel o3uenjeq tueAe[RY3OIN BqRIpRq
emeweu oyenq ejew oie epeypel B8 nsaw
ojqSuedel wSued el ‘eieqepel oelereydsy
eumwoley oie eudopey ojJueimsoq — oxSued
(nray) aatsuignd wniudiyg e3uo oeke[eydan
edifoyespiel  euwojey  oy3ueinsowl  OIe
ua-aq ‘esowr ‘ved ‘rwr urwid-3uos urwid e uo
eNgd erewreyuewWl ULHUR
1s[1q eiod3ued er oie
e'3U0  TUO9BIIRJURIRIA]
eredued-ew ruSued
ediSuoyo e -erexprel
[ed 1uonserd eudopey

oxmsoq o3uenyeq
u3uos'® BIPU] ISBOYLIOU
TUwessy ‘ysopeld
[eyoeunay  ‘andruepy  ‘pue[eSeN  “WRIOZIA]

‘efereydopy oxpel1q wSued (nrey) adsauignd
wmudayg e3ueu  eweop'Juey  oiueepel
ojqymsoq ediSdopey Suejurp [ed 1un  engd
euduadweyo oxmuee-guo oysou oxdueredid3uop
oSueiSueywes  efidpespiel  oxdeq  ouayikjod
ore onseld ‘eje'Suo ojsou oxJueredi33uop
o3ue)Sur)ues
yorueeldid oip
edidwesduop efiduew
pUSUOWIYO BIRT BUTBW
veq el oyefiSweu
Tyorueespel

oyonserd edi3ei3duew
emjewin) ‘eje'3uo

ol oyruedue1ulp orueLIeq
ueespyef oﬁ:ﬁmm oyonsefd ole [9s'e TUBIONIQ
eq Tuewe) g yes[is 'y :ueyeyodued oueyIN




eojfepiel e'ues
»3uear wyoeqe euSuerediS-eyo owesd 203 1YOIUENEP
»epul eurewr e3uop s8uip ouop awoley oyediSuwo)
w woyel'tg ‘euop ofuouwnyd ONIYd OFUSYINOY
wdidue) woyel1q wdued nroax ‘epespel euue) 9)eos
»ueaq eAos oxprellq mdued nrax ([) oerpuy iseq
JMoN e'8ueq wdweu uemaqep el ereyel1q
udued nrar (1) e8uo ediieq euoen'ni eieel1q
udued nra1 () ouop swoley yoyel1q wSued niox
Buop oweu eqduemsow edidxosSuer Yel1q ued(3)
e eueq-er euoreleq woeqe oxsued er (3) elSuo
010 9'3ueq ewjoiu ore eudd oy3ued nray (9)
ruewr ueqrwid 1spiq oxprel1q wdued nroy (p) Sueud
uep uoweu moede ysspe[Sueg oie o3uewneleq
uessy ‘eAefeydopy el wyodiuind ereSued nrax
0) eruew oyiuedep uew us 3ueq ore euew eudeyo o3
ssyjeq Jued widid opespel sweu oxdeiq 1ueSeq
:didefidrespiel SuerediS-eyo owed o9n (q) eusw
wad oarejoey ; odp0g Sued oyurel oxwern uoaf
ruBW BUOGTZ oz odurnnq edid'3uo es aieooy
(&) ere1E) OfIp-URY] OdeI ORWI'BY o1k Sueud rueSuosyIr
:133ueq  eiepel1q

wdued nroy IUBIUOSHIIA

euew eueysiesprel owojey mpoer [ed 1w onserd
e ©'3uo vuowd ()¢ o wo (¢ Jusred wlued nroy
ejeLreq oyIue uew exdue) apo-Suo wiyduaded orefeq
e oue) oyeprepeu wuiq Sueiedi§eyo swed 988
eqory -opoyep oyiueo3d oderq tue a3 esyeq umyorep
mu moyses ‘(eed z21) Jeo Aeq “(ure))eurueq
(errwoy)adueio

‘(en3)nueosare oxrue-93

Jueredi3-eyo 098 odelq areoey es ojSued nroy

‘eyeyoyep eudep-uew exsue) eiexel1q
mdued nroy -oywoderq es areoey uoSop-Suw
euew evuo)(z, JSuod 1wogpgy Juod IueUBW
ey3ue) apownyousd-3uo g Suod exJue; oe (apo‘Suo
¢z Suold wep meed) euew ejSue) vuop(9gSuol
wogQpzduod 3Jueredid-eyo owed o9n Iojudeiq
ole LD[IUBWIRU
Mel'1q ‘ojruLey ‘etreq
oyeyoZued omelueu
UG,
1ered

euo(s Juo3
3uo8 wep
urung-ey n eudued

nray ‘rewrey[

"e'uewl eupespyel apouop
dje'uel sureu ojodueyd euowen3el ¢ wog el oynroy
‘ewey3uop oweu yel'1q wdued el euo[esgg WOGT
‘elequew oxered oreleq ouey el Joquaoa(q tuoel Aejq
‘eeysiered nyogueiderq 3ue3urp ueues Suer guSuewen
ewe euel ueduewol ‘eefed evuSuerediSorq oseqex
euoreleq ox8ued nrar Sueredideyo swes 900 erefed
omeq  efig-Sueq
ered eqo3uose wessy oxyel1q

euoysope[ueg  oymuoieleq
oxqSued e oie
w3ued e] -Sueud wep uoweu oJueuefeq edi3Suop

oAejeyedolyN erefued nroy ueemiyd IJuipeqg

‘e3uop vy eusw
oxruoderq are1oay es (0041 1-0096) oSuenpiel'1q
uq yorefey 1uoxopeyoiueley Sury Sueiedi-eyo
[ ol y et
orue-o3 osurel oywelN "e'uew eu'el aye oxpel1q

awed oweu oyes'Suol eve oIg

ojruodued uesde oxep wenid3ueyo Sueredi§ eyo

owed  ‘oesis[lg ewRU  BU'BI B  UOIE)

umu Suenpiel1q usued nrai oxep uesde ‘orowios

wwenidef  eSueu  BUDP[RI  BUIRJWIPLI  OLIBY
1s[1q oqudun] >el1q edidequiep ‘euew eu-el
ojer oyrudued-el oxpjop'e8 wouqef oxueyos

yel1q ore 3Jueud >el1q 319yoa8 tuoyop3uny

ueudued eieSued uwdorg jowos JuEYY
“ByRyONep

BUO  OywDye[es

eudued

nrar  eqsueioq

edif03 oueleg

“eyRyYINep

eudep-uewt

ey3uey oymoderq uesde o[exprel oweu odee
ruueSeq edi33uop o-3uo 3ueq3ueq ore euwip-aj

oy3ueidued
eyor ‘ues uewr
ensd  ewad odeiq
edi33uop a'8uo
SueqSueq  esyeq
duriduoljoq “qnu

moyse) ‘(ejed z93)
Jeol Aeg ‘mumoreq

SRS NN, L ‘o)) eueueg
‘(erroy])  uwmepuewr  Iseyy  ‘(ond)  jnueoary
oqSued mnroy ewiIpad esyeq uididdueyg

‘eleqSURU
oxumjees €113 eueyo aureu eredued nioy "elueu
2'Uo oy[es'e eud eueyd s0I10ITRp dweu ouew el
wea3 9'3uo esel ojySuewre (NAJ) ediBueuld
[es'e eudued nroy -e[ed 9°'0s ore exe oyudued-ef
oyedideiSureu yel1g -eSueu eured oid oyiswes
(1990100 o1 ‘Anp ‘udy) oep  weni3dueyo
uenjue 1s[1q end euduodwieyo oy3ued urmid-od

wogueIswes edidwenueILY) (TUBYESUWIS YOIIN



9¢018L-1IeyeMny)
‘Leqeadudy ‘peoy JIA Teydey)
a13ua) jeuoibay jseaylioN jNIL

el
vuwwy| vsueq oypreliq
usued naoa 0-3)M§

ueAeeuifj jof weivjey

TULL % sndure)y vany, ) AN

(e3rn3ur| oJen)) Z-unang uoIsualxXy

eIpU] ‘puByNEIRNN) ‘RloW[Y quawdo[aAsg 3|qeureisng

pue JusWuolIAUg UeAB[BLWIIH JO 9)N)IISU] [BUOLIEN] JUBq

"g'D) Sa1pnIg ueAe[ewWIH 10§ UOISSI [BUOLEN Aq Papuny (zg
/2SDS /61-810T / SHWN @l 193[014)  eAe[eydajp ul souse|q

J0 31MNsSqng Se saAea| FujoBd JO UOLIOWOLJ PUB SN IUNWIWO.)
LS 40 1uswasueyuyg POOY13A1T J0] Jue|d SaAea] Junyoey

Jo uoneann)., 193foad oy 1opun paysiqnd sem aunydoag siy |,
ore edopey Iyojel'lq nrar auoyo duUOYD
ojyurwidullq oweN ‘eIunnyjeu oy3uenjel1iq
(19MO[]  ponowy| QUIN) PDUGDI3  DAPUDIADG
‘(woy  913eq) SJuedel wmupmby wnip1id)
‘(roquun  Aexog) wnpodoyiunop  wndxoyauny

ueduersf  Juenel1q  unuidelg ereprel
(wessy) Suenel 1qiey eujeweu  OYEYIP'ES
[tyoeu oydued-el wdued eqodyeseq ejeweu oyees
[tyoeu Mey0)3un) axep wenid-mus Jueyos esdueyo
o3uud unueres-eieio)dun o'3uru [IYORU ONDP[AS
wdued nroy -ejey3uo suis'ey pppEs udued
ofesual ejewoq-3uip oxesoy [e'em oxpyrundSued

(nroy) aatsuagnd wmudag erexppel euweg

erexpiel Lojrufemaqyep oxpyel1q rudued er jel ipy
oysapeld [eydeunry ‘emnjoueyd oul edid[gJuox
oxpef1q w3ued er ore erexpel o[es rueuew
uwo10) oxpel1q oL [[1H Ysopeld [eyoeunty
‘BUOo eURYD duop oxpel1q (aauagnd wnnudiy g
/NISI) OIWRY SWIp OFuolw oIe esyeq 3uiyo-o

(Buody or:oq edidue) ajeos odrw) 3niy 0104

"B°UO 1]0q L{IU[EMAGEp OXem oIe

euriq-op ‘ediqop 3uenel Suisiy o[es IuguRW

m unqog erespiel euo odepey oyrueeyod

ofes tueiuew je[ JuiSiy eM3  TUwodo],

‘uafureu
orowos rueye apoxepal euop adopey Juess eu-of
oyel'1q rudued er oxmsoq edideypel eu-al
1el Surysty -eresprel eudopey oue) oyue eyo
olueluew B} IUWOIO} OIB O[BS [URIURWI
end [emoqyep oel1q mwSued er (wessy)
1l tmo@ ore Jumysiy :Sueamuereypel 1mepr

‘(WeI0ZIN) e3uru [RIYIYBUH
moozipy ¢ (wessy) edure eped enry] odesi3
wreduog ‘efurw orwey IYOJUIYSIN ‘eIurw
o yorqiey ‘edunu Jurg fuo] mjore], ‘eJuiw
‘(ysopeid [eyorUNIY)

e3urw 300 mAwey WOUIA [[TH ‘eSutu wespg

18J-NOY [OISOWESSY
odasi3 oen ‘efuru jed wie{)y IYONIS Ny
1Py (eAeey3ajy) eSumu  nrar IyoyIsNy
olen) oIe eB3UIU JOW-B[-B[S TYONISTNY ISBYD]
‘eyeIWIu ouel oyluelowduoyodueu oruerespel
o)3ued er ore epexpel euSuesueSueu JueiSurp
duejdurp nro1r  owvipu]  IseoyMoN  eeypyel
[ed twonsed euwojey oxmsoq ole eudopey
oxprel1q nrrey -eo1 wo(pg Juoy el mwopel1q foxos
Sueped weaiq nnjel1q eede wogg o1e v o1 yel1q
a'3uo wogg ‘exoydiad osuoys axep Surpdurp-ox
eq veworoq 3Juedel ‘ejyoyoor ‘e3uoipox
ereyel1q rudued ee-8uo ediduom esyeq Sued el
[tp-ef wipjoq edidei3oidueys eieel1q (nroy)

aadauignd  wnudayg craeeydsued  orueyqIN



“eeprel
e113 Susf ewxiem oxe nyojewr oxJuensiel'1q wSued

nrar oysepeld [eyoeunty :Sud urnmis-uey

eresprel
oduenjeq edid-joyo mekeey3dopy ore indiuep
2)13 we'eyd oueurel un 2JI 9)ep oweu oIl

oredns oyip'el edidjend wsued nroy [ueey)

“erexprel oxpiel'1q nI-a1 ewjeyo-eyo

odJueiiue Byo ofes eruew edi33ur
qnpueyd owessy “erexpel eueyd adop oxprel1q
n1a; oy ofes tueuew Suenel 1py edid3uop
oysapelq

[eYoBUNIY [UBRYIRYD  [ue'ey)

“erre) Suenseqy oyyopnd
gedeys odepdep esyeq eind ww  oNwnIw
yem Spel1q vy [emaqSuoreyo tmep ereypel
eudopey yoyel1q niax oxyueeyo edidue; ryorwu
edi33uru Suopuding oekerey3op Suenel 1seyy|
"23U0ILIR) O[S TURIURIW ‘OB'BY BIQ ‘OlOWOS IuB[e
eqoyeseq ole eIulW dUl jriypwnd] TYORTIUTR(
oXe p3ul UL D]SNJ ONIURBYD BI IYOISBY BUOP
Supnidury eue(-Juo Jueruneyons el1q nrax
edi3dopey wpoelu vq MoeqIq TURIUIP YO SUOP
oyipow oie adopey sweu oxel'1q urung[epiepye
efi3-Bueq oxpeq Twiue'eyo wwidue) ouug
‘edepnd oxepos el13:3ueq ore euel 9'U0 ONILIIW
ouuq odemd 1w edie(iSde)s oyJuenueeyo

edidnx [emaq-eyd el ‘oeAR[BYIOIN

‘e3uoirespiel eudop oxpyel1q nu-ax
oquuem eq eueure) oxeyd yuru ediddeys ore
yel1q eind [emaqeyo 1wel ereunqdunyy) ‘(esre]
utuidieos) win-wmw | -epespiel eulre) oyueeyo eI
oellq nra1 o1y -eLe) oxynysoq rue-eyo edigfurua
nsipudund3uvr ayeos ooy Sue Suenel efeN oy
edi33uop opueredeN ejexpel oxpiel1q ni'a1 euLe)
oxduenue'eyo unwIsue)] 9jeos Ipoeow Juenel
o[en) Tuysapeld [eyoeunry -eue) aexyel oxpeliq
nrax oyueeyo edi3dmu Suvyag 91eos oONueaq
BAOS OWRIOZIJN oIt eue) oyiueeyd edi3furm
auOYYVY 91BOS OXUBA(Q BAOS ‘opueredeN ‘erexprel
euwojey] oy3ueinsoq mus[iqeq oxpiel1q muued
nral Suenel 1qiey :njsoq edisieypiel eudapey

“eresprel eu-er oyIyo
suop oue) sweu o Juru yoiedoy oxprel1q udued
BI OWRIOZI]A "B'UO 0310qoy] tue ey eiq edidwr uo
10qoy orowos of euw oyuoyel1q tudued
wrar ediwop-ad oxpjorqnuyo eBq euul YYD
1 oynyojoq-e) 3uenel (saqrn 9100N)SYISE
oysapeld [eyorunly [uejeyyel euop a¥yis njsog

"glIB) ouop (enyrey)) oxprel1q nr-al eynd
eue[deu o e113 dosi3 ‘ade3[ep sopeu axoyo3uos
euryo3uespiw 9By ayep duom 1yoeem oxidog,
‘edurw oul npn uodel eure) oxyoy ejoyd eued
oeem epiiwr Suenel saxe] edi8uop oweIoZIN
gLIg) oxqido) vq 10y e[oyd BUB3 oveM BYIA

“guop aureu oxpiel1q
nrar o'3uiu 1yojedoy end euel[es wyoyq elg

"Bl OYIY9JIq Bliq oue) suop suweu (Jow
-e[-e[S) opfel1q nr-a1 omgoredoy] Suewen “eexel
oxqyoedoy e)f euel oxuojoq oMMq efg
‘gjenyem 9°0s oI1s oduisem ospel1q edi3-uer
ediS[end wiued ni-a1 edi3ueg -ee1 aer sjeLIe
oxSueleliq gony‘Jem OX[OYO TuUB'RI el (qQUIOD
Kauoy) ox3uenq eliq owessy ‘el «mug WoSIp
Teyoe)) ‘eed oqIYNIq eliq ens [emaqyep ey

‘e'uo euspuewt edideqdos oIe O[es [urIURW
€18 wworwo) ‘ouenueruew ueidurp Jueidurp
eydemoqaep oie euo odel'1q nra1 oyeu yeliq
€3 remaqyep uenel ooyd3urg edid'nyo wuwessy
“erexpiel owessy eudapey oxeir yo1eN ‘edopey
moyel'1q n1a1 edid[epiepye 9ep sweu eIurw
(euey ojewioroq oy ediddeig) jeyqg endng,
©q SuoN oeyy uoyal ere) oyruoduorow edrddels
oyiueeyo edif8uorey) :[emaqsuor-eyd rmep

‘ede) ayesjouq oxprel1q
eueoifuor  Suard Juenel eupey) epepel
euees Suo) ey 91edouq ox[Iyol1q ruued er jel 1py
‘greweu eqode Suou 1si3 ode) adapyop ojip el
mdued -edep3uou odopyop oypel wdued
nrax jel 1seqy ‘ofunmuoquyd useg epesprel
euues oyIsIqes wodol e'3ueq 1UUd'2q oIe elexpel
oSuou euues oyweIL IYoUOY Ouddq oxpeliq
mdued nroy ey ONIOUINY OIB  BRYSUOD
oyodig ereq ofed-er oymeeyo oxruediddopey
yef1q nrax  ore eloyiq  uoSunruw-3urp
ojymsoq ediSdopey ‘ouewrel eje esejuey]



BIPU] ‘pueyyBIL))N ‘eIOW[Y Yuswdo[aA( s[qeuIRiSng

pUE JUSWIUOIIAUS UABR[EWIH JO SINJNSU] [BUONEN] JUR

"g'D) sa1pni§ ueAe|eully 10 UOISSI [BUONEN Aq Papuny (Z§
/TSDS /61-8107 / SHIN :d1 199fo1q) . eAejeySa ut souse|d
Jo a)njsqng se sasea Suryoed JO UOHIOWOIJ PUB SINIUNWIWO))
1S JO Wawasueyug PooyI[aAl] Joj juejd saaeaT Sunjoed

Jo uoneanny,, 393foid ayy 1apun paysijqnd sem ainysoig sy,

9€018L-eyemny)
‘LieqeaSudy ‘peoy dIA ‘Teydey)
213ud9) [euoibay 3seaylioN INIL

Ha_ﬁ.:r-_?-h POOYIIAL]
J0J UONRAN[ND [RIDJIIUIWIOD
JIDN[) pUR SIARI| Funjorg

sndure) vany, ) AN % THAL

(o8engue;y 1seyyy)
[-Un3[ng UOISUIIXF

13 e peuukimagdus eq Sunypdurl n 19p ) ([9A9]
BOS DAOQR) MEBLIND B[S BY IO[EY W (O] Yynpey w
001 equny] 3uny) ueq eyq SUO[ N NIAIOWE] B[S N
sun :(3uny) wroyna ey) anbruysay woneanmn)

‘Suerrew 10w BY el
ew3uil ey uof eqny Jaq useld 1 1 el ynpuid
ueq ye[ 13u pns ed pins eq Suey] usipey eqry
Buojed 1y vy marLuAq unyy 1y 13u er 1jukwdurf
vy Juol uey eq Jueuyy Sunwp3ull n sun el eyq

_ Ipwns peq youukd
ueq 19p 13u
euuny  Junydull
n el you ynpudd
peq SuowmAd 1y
ynr deiq oy meqgy
(] B I (] e 2
Tewny J9YY WONNI B MOLQ I MIIUPINSWAQ
yol 3utl ey 1ewreu eunp SueU B[ BY NIOY / JOWE]
e[S n oun Juol yrwduil ey -1oruAyg Suos dop
e[ I Bq USIpeY Jey DY MI1 I BY AIp Iy © MBI
Iy BU B[S Dy oumy er JIoUY UeM e[ eq USIpeH

‘eAe[BY3oN 1Y €Y Suol 1emySuo
Buouys &Y ey (enweIU UYOS) ULIBPUBW ISBYY
yos n ey yo[ eq winy ( aruny jew n eu eypjuid ueq
marpy n jed omn ey wodus exel o] ey Juosyol
peq jew Jred eqey ep SunySuirl 1y B eypuid
woynI ey) uonededoxrd Juireke] e BY BIUAQ €Y
eu 3uers ynserd oy Suof exel ey ey JueisSuil ou
der3urf efuky n wny e[s oy el yni weuopuid e[
" BP[YOP 19ys Bqey By Suos By winy wexuopuid el
yn1 ynfwny peq weruys[ 10d 0 ey‘Temep-remeqy
Iod ey ey wexuopukd nf e[ ejs oy e[ 183u Juol
e[[Al ey jequAhy n wmy yru weuopuid ynl eq
Buouys 1 uop 1 peq Jnyl n wny yni weuopuid

yel  ‘(mopudAyy ey yodey ymu eq Sueydurl
n) owozIiyy eAe[ey3Io 1Y e Suol mariq 1y eyq
weuopuAd nf eqn Suosya3ull n 10p n sauauignd
wmudayg - gl o] peq ‘yop ey ‘urydn ‘remy
n ‘el ey er wny eyew o Jew 13 el Juos yaduil
0] Wy wexyuopuAd ueq ye[ e[S I BI pEq WOUSIYS
yoteq unt n SunyiSuil n oupn)* aLdoRIURIBIA] A[TUIR]
ey ey dnyjuky eq do3wiAyd 3uarp efudy n 19p n
Suny3url n sun mserd 89q o v1 wesjuopukd3url
1 et eunpuid ueq pey e jed romey ep 3uof eqey’
doyy3uil su Suos3urf eluky 1] winy| eIpu[ JseayIIou
ey 3uof wessy ysapeid
[eyoeUNIy ‘idruey
‘pue[edeN ‘WRIOZIN By
wny| 19IUAY eAe[RYSIoN
e[[Al ey ®y Sum
wn Fuosurl Fuos 18u
eqey ey Yo wWeWRY
woynI unq eqQuy
ey wesuopuid ul eq e[s
el n 19p n (nuoypeweT B[S) satauignd wniudiyg
* rewt 13 aury Juol wesuopuAd3uil 1y er eunpund
ueq pe[ O 1omn] ep Jnwdull 1e ueq wexuop eqey
Suoy ey ¢ ouoypAjod F2q 1 peq ouseld Jaq T
Buof ynp3uil oy 1 eyq 1epEAd 13U epe] ‘Sueuew
ey Suol mouqeyqduil ey peq mopuiyy ey Fuofl
yoqs3uil ey er you ynpuid peq Juo[[A>] Suerrnydes
un{Tf Bl Byq wnj wn
epe] peq Sueuew BY
ey waus mayd-mayd 13y
P yes 1 peq nAd wry
eq teweu yoSurl 1y eI
yruuAd 1y yuserd (yed
rewrwApuAd ueq e[
WAQ) 9[qB[OAD3I-UON °
'13Us 1 pret Juep eqyey]
ynserd o er weuopuAd3durl
:punoidyoeq

Man] Sueu .2 ey
ey peq yuukd3wl ey



“preAs3uoys
uey eq el Zuos ueq ymr wejuopuAkd nf e
" ‘TequiAx n 1 wapd ueq e[Sy auny ep wesuopuid
el (0 woynye weruyoe] Suil ey ey ejukq 1y Suol
Iy ] WOp 1y yni e[s 1 duryf (1) [s Y 1oMDY el ueq
wo[s wi weyy] n es el n aun)(y) e[s n aun ep
3uos vqey ep eyq wr 1 s syl efudy 1y 1ed 10M13
peq‘ madwA) remy N (8) yer ueq ns eq peq
3uns eqn Suo[ N (J) * yeruq Jewns ueq WBUOP
ep wAqn Junpsuil n ©p (8) woUusYS yoieq
qruu n Sunmp3uil n oun(p) ysopeSueg ynpeys
1em ueley eqny e[[Al o wessy ‘eAe[ey3oN BIAl
ey By Wejweyy 18y I Ma1 I ey eyq prel n uos
e[s n aun (o) ‘unq weyy Juou yoi ueq Funyduil
yel o] tempy ynt Suntp eqey ep eynd 1y exel oy er
eyq weuopuid ueq ye| i desSuou 1 (q) * 1RIVA
008 equny yru nf Suediky 3uny) ueq yel Jody
D] ey IeruAy Terk) gz 0) ()07 equny woys e[
ME[UY] By YT BQq 218109y 1ys &Y eH(8): nunpJurl
ouny uop 1 Juos ya13uil e[s ryf :(pe[ ey)adoog

“nserd oy exel ey ey
yo13ui( efuds; n winy yn1 weuopuid ueq yer‘ wo
0S ynpey wo ¢ equiny 19p n Juos3uil efs o Suol
(eronad) SueuAl n peq e[s n yosewid eq Surui
N mar ey Sundull nf ouny Sue] neyy eqey
ep unq weyy] Suou yor ueq ynr ye[ n desSuou n
ryoep ¢ mayoed ‘pediky e[s ey ey ‘enureruyos
‘remy] n wny] SunypSul 13 jed 19MD peq loure]
B[S h dun eale a1e199y 1ys ynpey Juny) eqg "3uos
e[S ] aupy| eu Juouyordull o Suo| nf sury ‘eaie
20109y Iys BU OOTL'SY Ynpeq 008% 'S equumy

mony ueq yey ey yordurl ey asied gg Iop €Y ey
oIp 1y pe[‘ asted ¢g JIop ey ey 9Ip epe[ 009¢ Sy
ynpey 0y sy equiny Juouyor ueq yey n doiSuou
N exel ey peq emep3uil ey ey ynr Juoys ey
‘asted (¢ ynpey asted ¢z 19p 3 s n sun Suol a1p
10p By Bjukur eqey Jod By ey :(qgorsuil) amoduy

“eyq3uoyIA) ye|
] BpUA pel Teuq ¢-g ualpey Suelq weuopuid
ueq yeJ I8US ¢ -G7 BQWNY 10 BQ USIpEY
B[S D auDy el yesuid weq yey 13N ey D] Mo Iy ey
Buos3uif e[s n aun 3uof mepdull ey eyq prer eq
reuq D 19p 1y yerdyoN ynpey SuewrwAf © 91p 1
Bq Peq 18y D M1 I BYS JBUI I duDy eI yeruem ynl
1] dei3uou T3 * DiMB( M1 BY BqIUL] ysope[3ueg
I BYS JeM ‘Wessy ey wny djels 1 jed 1omD] peq
pomyp er arp er 3uil ey eAe[eydsy ey eyq uew
1y Suos3uil efs oy sury:(Weyy3ull ) Supare|y

“BoIR
409y Iys  eu B[S I 00bY1 UNpey 0096 equiny
yor ueq ye[ pf deiSuou n{ JunpSuil n sun er
eyq Jewns [ epeT TeIUA) n ynfn eu USIs Ie] JO Ueq
. ye] 1y daiBuou
D] ‘wous Iys ey
eH - Sueiq jo ueq
Ye[ q efs Oy 3uof
oqunu 1y ynfl
o Suerq yruuAd

un peq Suelq
jowr un Sunpduil n eUq ¢ ULIpeEH ° Yoy Sueu
uny ueq 3unp e[s O A ¢-7 YT peq MeT eqDy
B[S 9~ 10 Ueq Ye[ 13U peq ‘g[s §-9 eqUINY Yrw n
mer yel eqn Suny3url N :(go 1od ex)3unssrrey

‘Jowe B[S h Bl MOIFUIAS 18
ueq dexer o ynu Sunypdurl 13y oury] - exel ey 1odos
wAu ueq ynys ynys rojukwduil 1e ueq derer uey
Sunmp3ul( el
ouDy peq Jowre e[g
n el 3ue[ JunpJuil
ey 'yeq3uoip peq
‘MaYSeo ‘pediky

EIE ‘e
qrey] ey ° enuwem
gos n ¢ My n

peq Sue[ Sunyp ueq
Ue[ e[° B[S n aun) Amnsﬁm:__a D peq 1M peq
jouwief gls n Suol Sunyduil np)durddordsiajug

"B[S h 3uofl eyq ues
Suif yoy Suil ey vjukq ey eu uesduoy eqey Juo]
ey marBwiAs yeySurl ey SunypSull n eyq yoy
un ueq Sueyy Suny) eq 13us ey vU TRUQIYS ULIpRY
perw yoqs 1y ° eyeliys uey) ueq peqlo ueq 12p
Sued3url uop eqny e[s 1 e[ PP BQ Peq BYq BN
3uol un Sunp3url n peq rody ey eq (1290100 pue
‘A ‘udy) i pmupuAd ueq 19p 15U WOUSIYS

8] vy uols 1] :(sewnsgull)jusmoseury

" wIous g-] ualpey 10 ueq
ye[ 1SN - Sunmp3ull n eyq ues un yay un ueq wn
Te ueq 1op 13u Junty dop ye[ epux (M1 Yn)
Sui331p-1d ey ep Sunyp e[ Sunyp3ull efs o sury
wo (9-0§ equiny Suoil yey Dy eq usIpey 1odY By
Suny) ueq ye[ eyq eq 1BQUIAS I B] ‘MIPUALD] €Y
yodey yiwr eq SuejSull n su requis 13 eu eypuid
ueq yey Sunypduil n sun D,E YNPEY D,T1
equny aImeradwal BY peq Yogqs MIpUA I ey
eYq UBS pPeq YIW () TeIUA) n [oMN BU ToMn W G'¢
x w G'¢ Suof ueq 1op ey 1eJuluil ey peq 1eIUA)
008 ynpey Sunyl ueq ye[ 13u eaIe BY ILIY
s ®Y BH mo18uiks yey eq peq wodus eq exel



9€018L-IeYeMND)
‘UeqeISUSY] ‘peoy JIA ‘TeUdeYD
a1jua) Jeuoibay jJseaylioN 1NIL

sajels
uRAR[Rul ] WI)SRH] Wl SOABI]

Supjored jo sosn pjojruwjy

sndure) vanj, VAN ¥ THAL
(eSenguey 1seyyy)

T-UI3d[ng UOISUdIXH

eIpU| ‘pueydRiRl() ‘BlOW]Y YusudoloaAs(g 2qeuleIsng

pUR JUSWIUOIIAUY UBAR[BLIIL] JO SININISU] [BUONEN] JuBq

"g°'D) S3IpMS UAB[RWIH 10J UOISSIIA| [euONEN AQ Papuny (Z¢
/2SDS /61-810T / SHIAN @l 103fo1q)  eAe[eySay i sanse|d
JO a1mnsgng se saaea] Buiyord JO UOLIOWOI PUB SINIUNWILLOY)

1S JO Juawasueyuyg pooyi[aAlT] 10} Juk|d saaeaT Juryord
Jouoneaniny,, 19afoid sy 1apun paysijgnd sem ainysorg SiyJ

BI WIYS
yel‘ ejudy Sueys uolpey ‘Sur wiAu ueq 1odp
n ep ue[[Ay eqex ep Sulp ey ey prajyuid e[ peq
aaugnd wnudafg e[s n ey Suos peq Junp e]
Ye[p.iqu]3 n4punr4ng BS n peq ‘(mopudyy yodey
gy eq 3ueiukl n)owoziyl wnui by wnipria)g
‘wmpodoyiupon  unmjdxoyupz n Juol mer
B[S ] ‘(wessy) 1qiey] Suou 1y ep JOMUS 1emep
By winy weuopuAd ye] win Y ouey eI peq wn
D qiw 1y aausuagnd wmudiyg e[s n oun el Juip

ey preAsuAd eqey :(sasn [RUDIPIA]) leme(q

“weruy9] Jod Y BY Ysopeld [eYoBUNIY
3uol 1py Suou 13 ep wejuopuAd e[ e[s I “"eyq
Iy BqD{ SUOT I B[S I SUIY kq 105U I ysapeld
[eyoeunty ey Suol LA [[IH pred ©f * 1o]g 1 eI
eyqmagdus 1edull o) wnyy (sasauaqgnd wnitdiyg)
oJwrey B[S N I0[eYy ynq B[] meyy n peq 3uiks n

peq (Suody o1:0d jo wopd meyy) Snry oxrod N

" 19MDY ToMIY peq SueIus D JETAS 1 Bl 1wy el

D] SUISI D ep #2 4nqoq 104y I eqey 1y Suol
weruya[3ull ey weruyd] 1od ey ey weqduil

D] el 3uU0s 191 D] eqey B[S n aun el JuIsyy
matrq 1 ep weyuopund eq Aduauignd wniudiyg

n 3uol e[s 1y :(SNOISIPY) wern yafdulp

0 10d e 19p yr[ BpuAk BYq
yostas peq eyq Junid oy JunySuil 1 eq 103u 1y
eQ Ieweu B[S I auny ey da1 uny Bq emys TBqUIAS
1y €1 Suos nl oy Furysty moriq Ty * weqdurl 1y
er Juosya3ull o] wny reme] Yo weruyoy Jod 1y
vy aagarignd winudiyg e[S n oun el weuopuid
1y (wessy 3uou 13 manukq el 7)) 1Na(g pue
SuIysTA T3] (sasn [eamn)) 1equdy rexgsuip
(WreIozIA)

[enpyeuy n Juo 1] oz

<

Buou ¢ (wessy) ened enry] n wny Jualiky

e e[ eduog 1 Suopdey peq ‘oqwey] wny
jouy ye[ Surysyy  Suomy BY BY IO n wny
jop] B[ 1g1ey] e ep peq 8urg Suog, n joyy nl ey
1], uany| ey ey Jed-nod n 1oy Iy jed osowessy
e ep {(ysopeid InAwey
N0y B UIA [[1H By ‘wespg nowmnsy joyy nf ef
jed ofen 1 3uopdey Ged wexpy 1 10y B[ IpY
uanpy ey Y ‘(eAerey3ay) nioy n 3uo nl o oren
Usliy ey By peq jpuwi-el-g[S n JOUY ¥] Iseyly
uony ey BH * BIpU] JSeaylIou ey

eyq weuopukd nf ey e[s n oun e[ onserd 1 Suol

[ByoRUNIY) OO

exel o ey 3uos ya13uil nf wny weuopuid nf
e[ aasatignd wniudifg n 3uol e[s 13 “mel weyy
B[ D] BPUA WD G¢ BQUNY BT pRQ WOZG kQUINY
Suoil 130 e[s 1 peq ‘en eu un[jAd 1y ‘Ynp) eu
dou eqry ‘urmyjeys eqny Suol By e[S I3 * MOPUAY
e[s ey yodeys 1ed eq remwAk)] n uop eq jeqUAY

n wp n aAaduignd wniudiyfg punoigyaeg



ysopeid Teyorunry
By ISBW 1y Suerus 1 wny| 11 Bq pelw Iy el weq el

e nf g] v[s n oun e1 :(19ppoy) Sueius weqduip

uoyd peq prypuiAd dap yel eq usipey ad.aurgnd
wnmuaygy  els n Juol mopuky eu yodeu
yrw eq SumBukl O e1 weq nf o] eAeey3an

peq indruely Suou  1y:(pooy) weqsuIp

(wessy) iqnpueyy) el
remerp] 1od ey ey Suernd ey wny yni weyuopuid
nl e] aougnd wmmdayg efs ty * yeiukl peq ef
3uos ueq ysapeld [eyoeunasy Juol 1py Suou 1y
ep wexuopuAd nl yey e[s o :(3rejd pooy) suelg

- Buor efjAy
uey B[S BYE q UYnpey Weuy) wn By eY 19US BS
uidu ei3ueu jowe] e[s ey ey Juos peq Suopdey
3uerus yop vy doy 13u viSueu Sunp dop yeeq
BINYS MBI h JeIpukyy wiys 13u— yopng -1owe]

B[S 13 auny er weuopukd eqeyq ep Suos nf
13u yn1 Suopuding n e] - yany3uol e[[Ay uey e[s

B)YE q YNpey wWeuy) wn Uop eq MINP] n Y ynq
peq e[s ey ey Jerpukip] Suos 1IN epos n JeIpuAyy

le e[ peq (ING) Tepuu n peq YOI 18U peq
3unp e[ eynys meyy n e[ - (enurel) pypund]
n ou (1seyy) vysitg n Wy eNYS MeYY n BU J9US

e[ eq enurel peq seyp weq3uil py‘eAefey3s|y eH

- uosya
ueq e[s n aun e1 yn1 wesjuopukd nf ef peq einys
el ey peq ndy n‘meys n ep 1oys e[ BQ TBIUA)
weqduil ey unqg3uvyy) ( wopd 0s1K1) wn-umf
pueredeN ey Suol e3eN oy Suou p ep 19US
] vq wapd ye[ eq wey) ey 10p e nspwudundduny
ysopeid [eyoerunxy Juol oen SJuou 1
ep wopd e[ eq [o1s3un| Juos ueq ynx wesuopuid
ufl e ‘es 3] suny ey Suos nl g[° weloziy Suou
13 Suol Sunyag ‘pueedeu Fuou 1y Juol ‘auoyypy
weq3ull 1y * Suosys) ueq e[s n oun er weyuopuid

o] ynl sepy TY([erd)ewr Supjoed) suosulp

*wn ynq ueq [ors 13y yodey
3uers uf e[ e[S I 2UD WEIOZIN BH ° Yoy BY
Suol mp ey ey euys py-3ustpueyd peq meyy n eu
euys e eq predy| vy wn] iy Suol yrpSuil iy er ynq
pqey eyq weuopuAd nl n] ysepeld [eYoBUNY
Suol (soqun 9jo0N) sxyisey] Suou 1y Suofl
1euAk) uteru ya[Swil 13y eq:(1duiejuo))) SueipSuip

‘(enyrey)) aatauagnd
wniudayg els ol peq [b1s oy ep Inpuemuid

peq euys e[ eidn) ey ouey e] ‘WeIOZI[N B
Buo[ 1oyeT Suou 1 ep euys e eq ‘(nypn) ders
eper eidn ey :(Jeyneod uiey) des ep eidng,

“pnieys
mef ou 1odes wAu wey defu ey eq Suempy
1oW-B[-B[§ T oUD| Ep BYq Fuels e[ kq UeLn|
1y ep wexuopuAd nl 1y dedu ey e1 wn| ueq-wop)
By eyq Yy uey eq aassuignd wmudiafg n
3uol wn eq e[s 1] peq maid o ep Suey) r° deSu
M3l B Bl WIYS Ueq SUIp Wap) €Y Bp MEBUUAS
nys D(Wessy) JISIp Jeyoe)) eu .nuf 3uou Iy
:(Sunsariey Asuoy [euonipel]) dedu Suorgd[

‘e yo3ul uem eq maulq 1y et wreq3uil ures
ueq‘ remep remey] 1od 13 SU WOXNI YI] WeIUYI]
10d ey ey aatpuignd wniudiyg €[S n dUun el eyq
weuopukd nl o] wessy Suof sooyd3uig SJuou
Iy ep reruAl weq3ull Iy ‘wWessy ey eypyop 1ys
ep yni wejuopukd nf e aauignd wniudiyg
B[S I aunjey eyq 3uos e] IJeyg endny oue|
SuoN oe‘ erpnys mewy] n ep 19ys eq weqdurl
D:(sysip  [euopipes]) Terud) weq3uip

" yop Jre] ep yni ey nl vy Dlewsey)
peq 1py Suou T wopeys Sued  eqey
ey weyuopuAd nl e[ peq 3unp es requiAis 13 B
* aaupuagnd wnudayg n 3uol mapuAy eu yru eq
duej3uAl n ep yey 1y 15 mauq 13 melyo) Sued
e ‘yopyerus Sued3ull Juernp 1y MDY peq
yarqoyi3ueru Sued Bq MaLIq h JouI ‘Y BY UB[IAY
eqey ey weuopuAd nl e[ peq ways Y2y peq
epes urel ey ey o eI JrefuAd e[ peq Juos 1 auny



Appendix-3a: Awareness programme

Total eighteen (18) awareness programmes were organized at different locations of Ri-Bhoi
district and West Garo Hills district of Meghalaya. Awareness programme organized during
2020 and 2021 at different locations with small gathering due to COVID-19 restrictions. Aims of
the programmes were to make aware community about the benefits of packing leaves.

Photographs of Awareness programme
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Appendix-3b: Capacity building

Total six (06) capacity building programmes were organized for beneficiaries at different project
sites. Capacity building programme were organized during 2020 and 2021 at different locations
with small gathering due to COVID-19 restrictions. Topics covered in the training programme on
nursery development and management, plantation of packing leaves, plantation management,
harvesting technique, primary processing, grading, value addition and marketing

Photographs of capacity building programme, Meghalaya
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Capacity building at Pahammawlein
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West Garo Hills district, Meghalaya beneficiary at West Garo

Hills

HoD, Department of Horticulture, Dr. Ashish Kar, PI of the projec Dr. Arindam Barman, PI of partner

NEHU, Tura campus delivering his  (TERI) distributing packing leaf Institute (NEHU-Tura campus)

talk in the capacity building seedlings among beneficiary at West distributing packing leaf seedlings at
programme at West Garo Hills Garo Hills district, Meghalaya West Garo Hills district

district, Meghalaya
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PI of the prtner Institute, NEHU, Women participant in training Participant in rainig programe at
Tura campus delivering his speech programme at West Garo Hills district =~ West Garo Hills district, Meghalaya



Appendix-3c: Project Completion Workshop

One (01) project completion workshop was organized at Bymihat, Ri-Bhoi district, Meghalaya.
The project completion workshop was organized for beneficiaries and other stakeholder (SHG,
NGO, University and Govt. official) with small gathering due to COVID-19 restrictions. The
objective of the workshop was to discuss and disseminate the findings among the experts,
concerned project beneficiaries and with different stakeholders. Total 37 participants attended in
the workshop and shared their experience, discussed about scope and benefit on packing leaves.

Agenda and photographs of the workshop given below

Agenda
For
Project Completion Workshop

Under the project “Cultivation of Packing Leaves Plant for Livelihood Enhancement of ST

Communities and Promotion of Packing Leaves as Substitute of Plastics in Meghalaya”

Sponsored by: National Mission on Himalayan Studies (NMHS), GB Pant National Institute of
Himalayan Environment and Sustainable Development (GBPNIHESD), Kosi-Katarmal, Almora,

Date: 08-01-2022

Govt. of India

Venue: Bymihat, Ri-Bhoi district, Meghalaya

Programme Agenda

09.30 am - 10.00 am

Registration

10.00 am to 10.30 am

Breakfast

10.30 amto 10.40 am

Welcome address by Director, TERI-NE, Guwahati

10.40 amto 11.00 am

Introduction of the participant

11.00 amto 11.30 am

Key note address by Dr. Naba Kumar Goswami, Senior Fellow & Area Convenor,
TERI-NE, Guwahati

11.30 am to 12.30 pm

Achievement and experience sharing of the project: by Dr. Ashish Kar,
PI of the Project, TERI-NE, Guwahati

12.30 pm to 13.00 pm

Talk by Resource person- Dr. Prasenjit Bhagawati, Assistant Professor, Assam
Down Town University, Guwahati

13.00 pm to 14.00 pm

Lunch break

14.00 pm to 15.00 pm

Talk by Resource person- Mr. Marcel Kharbani, Extension Officer, Directorate of
Soil and Water Conservation, (Research and Training), Conservation Training
Institute, Byrnihat, Ri-Bhoi district, Meghalaya

15.00 pm to 15.30 pm

Experience sharing of the beneficiary

15.30 pm to 15.45 pm Tea break
15.45 pmto 16.30 pm | Discussion (Question and answer of stakeholders)
16.30 pmto 16.40 pm | Vote of thanks




Photographs of Project Completion Workshop, Meghalaya
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Appendix- 4: Value added products

Total five new items have been developed from the packing leaf plant parts. Raw material was
harvested from beneficiary plantation sites. Value added products are being used for different
purposes. The products are below

1. Hand fan used for fanning oneself in hot weather

2. Bowel to keep household items

3. Bowel to carry items

4. Mat for praying and seating

5. Pen/pencil/ eraser bag for students

6. Money wallet to keep note and coins

Value added products developed from packing leaf £lant parts
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Handmade value added products developed from packing plant leaves

Handmade dish prepared from leaf of packing plant Handmade dish prepared from leaf of packing plant
(upper side view) to use for meal (lower side view) to use for meal

Handmade plate prepared from leaf of packing plant Handmade plate prepared from leaf of packing plant
(upper side view) to use for snacks (lower side view) to use for snacks

| Lt

Handmade bowel prepared from leaf of packing plant Handmade bowel prepared from leaf of packing plant
(upper side view) to use for curd and also to keep flower  (lower side view) to use for curd and also to keep flower
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Project Title: Cultivation of Packing Leaves Plant | Page:1 of 4 |
for Livelihood Enhancement of ST Communities and
Promotion of Packing Leaves as Substitute of ’
Plastics in Meghalaya

Purpose of experiment: To promote cultivation of Packing Leaves Plant for Livelihood Enhancement

of ST Communities and also to use packing leaves as substitute of plastic

Scope: Global production and consumption of plastics are increasing gradually day by day. Non-
recyclable plastic is creating problems as it remains uncollected and scattered, causing damage to the
environment. Considering the adverse environmental impacts of plastics and polythene bags, it is
desirable to promote alternative packing material. Phrynium pubinerve (Sla Lamet/Reru) is a plant, the
leaves of which are being used in Meghalaya, Mizoram, Nagaland, Manipur, Arunachal Pradesh and
Assam as alternative wrapping and packing material of plastic. It is a shrub belonging to the family
Marantaceae and almost round the year availability of the leaves makes it a suitable packing material.
Source of packing leaf collection is mostly from forest for self-consumption as well as for earnings by
the local community. To promote cultivation and enhance livelihood National Mission on Himalayan

Studies has funded the project

Inputs
Sl Name of the product/Instrument / Quantity Quality/Function
No | Accessories
1 GPS 2 To take GPS reading of the
intervention sites
2 Measuring tape 2 To measure the plantation plot
3 Paper & drawing sheet, pencill, Depending upon | To note down the different
eraser, scale, note book necessity information and preparing Social
& Resource maps
4 Camera 2 To take photos during survey and
field visit and project activities
5 Cover file Depending upon | For filing the records, documents
necessity etc
6 Colour paint/Sketch/Marker Depending upon | For demarcation, mapping index
necessity etc.
7 Stapler/Pin 5 To pinning up the different
documents
8 Household Survey sheet Depending upon | To record the house hold level
necessity information
Methods

Cultivation of packing leaf is a step by step process and mainly consists of five steps viz.,
base line survey, selection of beneficiary, capacity building, awareness programme and
cultivation of packing leaves
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Version No: 001
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Project Title: Cultivation of Packing Leaves Plant | Page:1 of 4
for Livelihood Enhancement of ST Communities and
Promotion of Packing Leaves as Substitute of
Plastics in Meghalaya

Approaching the village
a) Approaching the local people and the local village Head to communicate about the
packing leaf project with the help of small oral presentation explaining the purpose of
the project.
b) Communicate the people through village head about the base line survey for
collecting some basic information required for the project
1. Baseline survey:
Before start of the baseline survey, FGD will be carried out to brief about the programme and
to aware the communities about the baseline survey. Baseline survey will be carried out by
finalizing date and time from the village head. Preliminary data will be collected from the
village head about the household. Accordingly house to house visit will be done to collect the

basic information of the families through a household survey sheet.

1b.Validation of information

The information provided by the local people at the time of baseline survey regarding area
available for packing leaf cultivation, packing leaf availability etc. could have variance within
the village and there could be number of instances where such situation would arise. It is
expected that in most of the instances there are no records available to validate the
information with the local people. Hence, this information remains in form of estimates, but
there is a need to validate these estimates. Such validation is will be done by asking same
question to number of people in a group and to check the variations in the answers. These
variations could be posed to the group to validate by themselves so as to arrive at a proper

estimate or a range which is available in the village.

2. Selection of beneficiaries

Beneficiary will be selected based on following criteria

e Low income groups of tribal communities

e Farmers with low income status and ST category

e Availability of waste land, marginal land, Arecanut plantation and Khasi mandarin plantation (for
intercropping) with farmer for cultivation

o Willingness to work together with other families in groups

9]
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3. Awareness programme

Fifteen awareness programmes will be organised in the rural and urban areas to promote its
uses as substitute of plastic. Two awareness programme will be organized in district Head
quarter; one awareness programme will be organized in State capital and 12 awareness
programme will be organized in the three block of the project sites to create mass awareness
about packing leaf as substitute of plastic. Awareness generation will be using leaflet, audio-

visual show, street gathering, banner and poster etc.

4. Capacity building

Capacity building will be organized for all the beneficiaries on selection and collection of
planting material, cultivation practices, plantation management, harvesting time and
technique, post-harvest management, quality aspect and marketing. The resource person for
the capacity building programme will be from TERI, Guwahati, Agriculture Department,
Meghalaya, Forest Department, Meghalaya and persons who are actively involved in this
venture. Special hands on training would be provided as confidence building measure. Total
four capacity building programme will be organized in the project villages. Mode of training

will be through speech, distribution of brochures etc.

5. Cultivation of packing leaves in the field

Production of Quality Planting Materials at Nursery and propagation technique:
Production of seedling through rhizome in the nursery:

Whole or split mother rhizome is used for as planting material. Well developed, disease free
and healthy rhizome will be selected from the mother plant. For sowing both the mother-
rhizomes, the fingers are used. The fingers will be cut into pieces of 4-5 cm long and the
mother rhizomes will be planted as such and split into two each having at least one active
bud. The seed is sometimes sprouted under moist straw before sowing. Small pits will be
made with hand hoe in the nursery bed in rows with spacing of 30 cm and covered with soil
and dry powdered cattle manure. The optimum spacing in furrows and ridges is between 45-

60 cm between the rows and 25 cm between the plants.

Climate and soil: Packing leaf can be grown 100 m to 800 m above mean sea level. It is a
shade loving plant. It grows well along natural stand and shady areas. One hectare area can
accommodate 800 plants with a spacing of 3.5 m x 3.5 m. It grows well in humus rich soil

and in temperature ranging 12°C to 35°C.
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Cultivation

Preparation of land: The land will be prepared before early monsoon showers. The soil will be
brought to a fine tilth by giving about four deep ploughing. Hydrated lime @ 500 - 1000
kg/ha will be applied for laterite soils based on the soil pH followed by thorough ploughing.
Immediately with the receipt of pre-monsoon showers, beds of 1.0 m width, 30 cm height and
of convenient length will be prepared with spacing of 50 cm between beds. Planting will be
done by forming ridges and furrows.

Seed Material: As discussed above whole or split mother and finger rhizomes will be used for
planting and well developed healthy and disease free rhizomes will be selected as planting
material.

Seed Rate: 800 numbers of rhizomes is required for planting one hectare of packing leaf.

Planting: Pits of size 30 cm x15 cm will be made with a hand hoe on the beds with a spacing
of 6 m x 6 m. Pits will be filled with well decomposed cattle manure or compost; seed
rhizomes will be placed over it and then it will be covered with soil. The plantation is suitable
as intercropping in other plantation site as packing leaf required partial shade for good
growth. Planting is usually carried out in the months of April and May where the rainfall

starts early.

Manure and Fertilizer Application: Farmyard manure @ 400kg/ha will be applied in the
basal part of the plant just after plantation depending on the organic matter status of the soil.
Vermicompost @200kg/ha may be applied at the time of earthing up (60 days after sowing)
and at second earthing up (120 days after plantation) @200kg/ha.

Mulching: The crop is to be mulched immediately after planting and the same may be

repeated 90 days after planting and after weeding, application of fertilizers and earthling up.

Weeding: Weeding has to be done thrice at 60, 90 and 120 days after planting depending
upon weed intensity. Every year at least three weeding is required in the month of April, June,

and Sept for established plantation plot.

Irrigation: Immediately after plantation regular irrigation is required for fifteen days.
Depending upon the weather and the soil conditions, about 15 to 20 irrigations are to be given

in clayey soils and 30 irrigations in sandy loams at the initial six months after plantation.
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Plant Protection and Management:

Leaf Spot caused by Colletotrichum sp is generally observed during June-Sept. Symptom of
the disease are elliptic to oblong, 4-5 cm long, 1-3 cm wide spots on leaves. Later on spots
become yellow with greyish-white center. In devastating cases leaves become dry and finally
loss many leaves of the plant by decaying. Foliar application of Mancozeb (2.5 g/1) during

June-September at 15 days interval is may be effective and accordingly step will be taken.

Harvesting of leaves:

A properly managed packing leaf crop is ready for harvesting in twelve to eighteen months
depending on the variety and time of sowing. The crop is generally harvested during January
to March. The leaves usually turn pale green and little brown in maturity. Harvesting of
mature leaves will be carried out by hand plucking or through secateurs by leaving two to

four young leaves for next season. In a year three times leaves can be harvested.

Precautions:

1) Documentation of activities in a proper way for avoiding confusion
2) Make things readily available for field survey

3) Avoidance of sensitive issues during baseline survey

4) Selection of land based on feasibility study

5) Careful movement in the hilly areas



Appendix-6: Model Demonstration plot technique

Ten demonstration model plots (packing leaf with banana; packing leaf with areca nut & betel
vine; packing leaf with ginger, upland paddy and garlic; packing leaf with areca nut; packing leaf
with pineapple; packing leaf with black turmeric, scented basil (high value medicinal plants);
packing leaf with dalchini; packing leaf with orange and packing leaf with broom grass)
were developed for showcase and to encourage other beneficiary. These techniques help to get
maximum income from a single plot. These models are encouraging to other farmers to adopt
such models.

Model demonstration plantation sites
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Demonstration techmque packing  Model demonstration plot Model demonstratlon plot at
leaf intercrop with areca nut and packing leaf intercrop with areca Mawkangi village packing leaf
betel vine nut mtercrop with banana

Model demonstration plot at Umklai Model demonstration plot at Model demonstratlonplot at
village packing leaf intercrop with ~ Pahamwlein packing leaf Mawkangi village packing leaf
Pineapple and areca nut intercrop with unutilized land of  intercrop with dalchini

areca nut plantation plot plantation



Model demonstratlon plot packing  Model deonstaton packing : demonstration lot packing
leaf intercrop with upland paddy, leaf intercrop with upland paddy, leaf planted in orange orchard
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Model demonstration plot -packing  Model demonstration plot Packing leaf intercrop with
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scented basil (high value medicinal ~ broom grass

plants)



Annexure-1

Consolidated and Audited
Utilization Cerlificate (UC) and Statement of Expenditure (SE)

For the Period: 2019 - 2022

1. | Title of the project/Scheme/Programme; Cultivation of Packing Leaves Plant
for Livelihood Enhancement of
ST Communities and Promotion of
Packing Leaves as Substitute
of Plastics in Meghalaya
2. | Name of the Principle Investigator & Organization: The Energy and Resources Institute
: 3. | NMHS-PMU, G.B. Pant National Institute of Himalayan GBPNI/NMHS-2018-19/SG 10 dated 21-
Environment, Kosi-Katarmal, Almora, Uttarakhand 12-2018
| Letter No. and Sanction Date of the Project:
4. | Amount received from NMHS-PMU, G.B. Pant National | Letter No: GBPNI/NMHS-2018-19/SG 10
[ Institute of Himalayan Environment, Kosi-Katarmal, | dt 21.12.2018 — Rs 23,10,000.00
Almora, Uttarakhand during the project period
(Please give number and dates of Sanction Letter | Letter No: GBPNI/nmhs/2018-19/5G
showing the amount paid): 10/172/167 dt 09.11.2020 Rs 7,92,112.00
Letter No: GBPNI/NMHS-2018-19/5G 10
dt 21.12.2018 Rs 6,13,800.00
5. | Total amount that was available for expenditure
(Including commitments) incurred during the project | Rs 37,95,000.00
period:
6. | Actual expenditure (excluding commitments) incurred
during the project period: Rs 37,95,518.00
7. | Unspent Balance amount refunded, if any
(Please give details of Cheque no. etc.): NIL
8. | Balance amount available at the end of the project: {-) Rs 518.00
9, | Accrued bank Interest: Rs 9,548.00
NMHS 2020 Final Technical Report (FTR) - Project Grant
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Certified that the expenditure of Rs 37,95,518.00 (Rupees Thirty Saven Lacs Ninety Five Thousand Five
Hundred Eighteen only) mentioned against Sr. No. 6 was actually incurred on the project/scheme for the

purpose it was sanctioned.

Date: 29% June 2022

N

(Signature of A’bl\:ﬁ\\ kN'(

PrlnClpq.J.,{-jggPSPQatW} Pl)

The Energy and Resources. Institute
Darbari Seth Black, HG Complex
Lodhi Road, New Delhi-110 003

OUR REF. No.

ACCEPTED AND COUNTERSIGNED

Date:

COMPETENT AUTHORITY

(Slgnature Reglsﬁ‘al’/

PARAG ffice)
Manager :
Monitoring Unit
The and Resources [nstitute
Darbari Block, IHC Complex
Lodhi Road, New Delhi-110 003

NATIONAL MISSION ON HIMALAYAN STUDIES (GBP NIHE)

NMHS 2020

Final Technical Report (FTR) - Project Grant

Assistant General | Monitoring

The Energy and Resources Institute
arbari Seth Block, India Habital Centre
Lodhi Road, New Delhi-110 003
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Statement of Consolidated Expenditure

[The Energy and Resources Institute]

Statement showing the expenditure of the period from
Sanction No. and Date

1. Total outlay of the project

2. Date of Start of the Project

3. Duration

4. Date of Completion

a) Amount received during the project period

b)Unspent amount carried forward from pervious
Financial Year

c) Total amount available for Expenditure

: Rs 3,795,000.00

: 119 January 2019
: 3 years

: 10% January 2022
: Rs 37,15,912.00

: NIL

: Rs 37,15,912.00

: GBPNI/NMHS-2018-19/SG 10 dated 21-12-2018

Amount
Amount . Balance/
S. No. Budget head received Expenditure S
expenditure
1 Salaries 452400.00 468000.00 -15600.00
2 Travel (Domestic) 365000.00 375519.00 -10519.00
3 Contingency 145000.00 150000.00 -5000.00
4 [aEss other project cost as per project | 5035115 09 | 2058000.00 |  -25889.00
5 Overhead 321400.00 344000.00 -22600.00
6 Non Recurring Equipment 400000.00 399999.00 1.00
7 Add :Accured Bank Interest 9548.00 0.00 9548.00
8 Total 3725460.00 | 3795518.00 -70057.00

Certified that the expenditure of Rs.37,95,518.00 ( Rupees: Thirty Seven Lacs Ninety Five Thousand Five
Hundred Eighteen only) mentioned against Sr. No.8 was actually incurred on the project/ scheme for the

purpose it was sanctioned.

Date: 29" June 2022

&%_
Anhask Kar

Project Investigator (PI)
The Energy and Rescurces Institute

Darbari Set: Bl-ck [HC Complex Darivari Seth
Lodhi Road, N... ~=Ihi-110 003
NMHS 2020

PARAG

~ Manag
Project Monitoring Unit
The Energy and Resources Institute
: Plock, IHC Complex

LE

1

Dalhi-110 003

Lodj, B e
Final Technical Report (FTR) — Praject Grant

REMIGIUS FERNANDES
Assistant Genaral Manager-Project Monitoring
The Energy and Regources institute
Darbari Seth Block, India Habital Centre
Lodhi Road, New DelhB 13003



OUR REF. No.

ACCEPTED AND COUNTERSIGNED

Date:

COMPETENT AUTHORITY
NATIONAL MISSION ON HIMALYAN STUDIES (GBP NIHE)
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E www.teriin.org “ The Energy and Resources Institute

]

al cenlres

Darbari Seth Block Tel. 2468 2100 or 7110 2100
IHC Complex E-mail mailbox@teri.res.in
Lodhi Road Fax 2468 2144 or 2468 2145
New Delhi - 110 003 India +91 = Dethi (0) 11

North-Eastern Regional Centre Annexure-IT

Guwahati e T
Tel. (361) 233 4790

E-mail terine@teri.res.in

Fax (361) 233 4869 Remigius Fernandes

Assistant General Manager - PMU
Southern Regional Centre

Bangalore Project Code: NA/2018/22
Tel. (80) 2535 6590 (5 lines}) Date: June 29, 2022
E-mail terisrc@teri.res.in )
Fax (80) 2535 6589
Goa

Tel. (832) 245 9306 or 245 9328
E-mail terisrc@teri.res.in

Fax (832) 245 9338 National Mission on Himalayan Studies,
G.B. Pant National Institute of Himalayan Environment and Sustainable
Western Regional Centre Development (GBPNIHESD)
Mumbai Kosi-Katarmal, Almora - 263643, Uttarakhand, India
Tel. (22) 2758 0021 or 4024 1615
E-mail terimumbai@teri.res.in Consolidated Interest Earned Certificate

Fax (22) 2758 0022
Dear Sir, Ma'am,

Himalayan Centre ]
Mukteshwar It is informed that we have earned Rs 9548.00 during the period 2018 — 2022 under
Tel. (5942) 286 433 the project “Cultivation of Packing Leaves Plant for Livelihood Enhancement of ST

E-mail praveen.sharma@teri.res.in

Fax (5942) 286 460/433 Communities and Promotion of Packing Leaves as Substitute of Plastics in
Meghalaya”
TERI Japan
Tokyo

Details of Interest mentioned below :
Tel. (+81 3) 3519 8970

E-mail teri@iges.or.jp

Fax +81 33 5195 1084 2018 - 2019 Rs 1462.00
2019 - 2020 Rs 7964.00
2020-2021 Rs 0.00
2021 - 2022 Rs 122.00
Total Rs 9548.00
Thanking you,

Yours sincerely,

2T
&

Remigius Fernandes

An ISO 9001:2015 cartified organizaton



Annexure-JII

Consolidated Assets Cerlificate

Assets Acquired Wholly/ Substantially out of Government Grants

(Register to be maintained by Grantee Institution)

Name of the Sanctioning Authority: National Mission on Himalayan Studies,Ministry of Environment, Forest and
Climate Change

1. Sl No.1

2. Name of Grantee Institution: The Energy and Resources Institute

3. No. & Date of sanction order: GBPNI/NMHS-2018-19/5G 10 dated 21-12-2018

4. Amount of the Sanctioned Grant: Rs 37,95,000.00

5. Brief Purpose of the Grant: Cultivation of Packing Leaves Plant for Livelihood Enhancement of ST
Communities and Promotion of Packing Leaves as Substitute of Plastics in Meghalaya

6. Whether any condition regarding the right of ownership of Govt. in the property or other assets acquired
out of the grant was incorporated in the grant-in-aid Sanction Order: No

7. Particulars of assets actually credited or acquired as per Annex IV attached.

8. Value of the assets as on 10.01.2022 : Rs 3,08,159.00

9. Purpose for which utilized at present: Scientific Research

10. Encumbered or not: No

11. Reasons, if encumbered : Not Applicable

12. Disposed of or not : No (Field Installation)

13. Reasons and authority, if any, for disposal : Not Applicable

14. Amount realised on disposal: Not Applicable

Any Other Remarks:

.
ALl Kare

(PROJECT INVESTIGATOR)

(Signed and Stamped)

Darbari Seth Biock, IHC Complex =

Project Investigator (Pl
The Energy and Resources Institute /—\ y
L Y‘

Lodhi Road, New Delhi-110 003

(HEAD OF THE INSTITUTION)

Signed and Stamped
e alUS EERANDES

NMHS 2020 FinalyTqshiicakReasniiaR)-Pripemdmenh

The Energy and Resources Inslitute
Jarbari Seth Block, India Habitat Cenlre
Lodhi Road, New Delhi-110 003

(FINANCE OFFICER) ns

{Signed and Stamped)
PARAGAFLE
Manager
Project Monitoring Unit
The Energy and Resources Institute
Darbari Seth Block, IHC Complex
Ludhi Road, New Delhi-110 003
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Annexure-IV

List or Inventory of Assets/ Equipment/ Peripherals

S.No. | Name of Equipment Quantity Sanctioned Cost Actual Purchased Cost Purchase Details
1 Trolley Cart | 22900.00 | Invoice No
S :TERI/SH/SI/01 dt
| 2 PlaStiC Trav 16 12801.00 25.05'2020
i
| 3 { KhUI'pi 16 4800-00 Vendor 3 SAHISTA
4 ' Shovel 4 1820.00 INFRATECH
5 Hoe 2 400000.00 | 1900.00
6 Crowbar 4 2780.00
7 Sprayer 4 10600.00
8 ? Water Can 4 1700.00
9 Plastic Pipe 4 1500.00
10 Construction and 1600 339198.00
Erection of shade
house
Total 399999.00
i
/)‘Luo’l\ %\J‘(
PROJECT INVESTIGATOR) (FINANCE OFFICER) A
(Signed and Stamped) (Signed and Stamped) '
5 PARAGAFLE
roject lnvestigator (P - Manager
The Erergy and Resogurces Insft[tme e \-“"L Project Monitoring Unit
Darbari Sath Blogk, IHC Complex el The Energy and Resources Institute
Lodhi Road New Dalhi- 110 003 Datharl Seth B|OCRK IHC Complex
Lodhy Hoau. New Delhi-110 003
(HEAD OF THE INSTITUTION)
(Signed and Stamped)
REMIGIUS FERNANDES
NMHS 2020 70f9

o AL

arbari Seth Block, india Habital Centre
Lodhi Road, New Dethi-110 003



Annexure-V

Letter of Head of Institution/Department confirming Transfer of Equipment Purchased
under the Project to the Institution/Department

To,
The Convener, Mountain Division
Ministry of Environment, Forest & Climate Change (MoEF&CC)
Indira Paryavaran Bhawan
Jor Bagh, New Delhi-110003

Sub.: Transfer of Permanent Equipment purchased under Research Project titled “Cultivation of Packing Leaves
Plant for Livelihood Enhancement of ST Communities and Promotion of Packing Leaves as Substitute of
Plastics in Meghalaya " funded under the NMHS Scheme of MOEF&CC - reg.

Sir/ Madam,

This is hereby certified that the following permanent equipment purchased under the aforesaid project have been
transferred to the Implementing Organization/ Nodal Institute after completion of the project:

1. Net (shade) house (4 nos.)

2. Trolley cart (4 nos.)

3. Plastic tray (16 nos.)

4. Khurpi (16 nos.)

5. Shovel (4 nos.)

6. Hoe (4 nos.)

7. Crowbar (4 nos.)

8. Sprayer (4 nos.)

9. Water cans (4 nos.)

10. Plastic garden pipe (4 nos. roll)

Head of Implementing Organization:
Name of the Implementing Organization:
Stamp/ Seal:
Date:
Copyto:
1. The Nodal Officer, NMHS-PMU, National Mission on Himalayan Studies (NMHS), G.B. Pant National Institute of
Himalayan Environment (NIHE), Kosi-Katarmal, Aimora, Uttarakhand-263643

NMHS 2020 Final Technical Report (FTR) - Project Grant - 8of 9
REMIGIUS FERNANDES
asisiant General Manager-Project Monitoring
The Energy and Resources Institute
srbari Seth Block, India Habitat Centre
Lodhi Road, New Dethi-110 003



Annexure-V1

Details, Declaration and Refund of Any Unspent Balance

Please provide the details of refund of any unspent balance and transfer the balance amount through RTGS (Real-Time Gross
System) in favor of NMHS GIA General and declaration on the official letterhead duly signed by the Head of the Institution.

Kindly note the further Bank A/c Details as follows:

Name of NMHS Alc:  NMHS GIA General

Bank Name & Branch: Central Bank of India (CBI), Kosi Bazar, Aimora, Uttarakhand 263643
IFSC Code: CBIN0281528

Account No.: 3530505520 (Saving Alc)

In case of any queries/ clarifications, please contact the NMHS-PMU at e-mail: nmhspmu2016@gmail.com

NMHS 2020 Final Technical Report (FTR) — Project Grant 10 of 10



FORM GFR 19-A
Form of Utilisation Certificate

2018 - 2019
Sl. No. Letter No. and Date Amount (Rs)
1. GBPNI/NMHS-2018-19/SG 10 dt 23,10,000.00
21.12.2018
Total 23,10,000.00

Certified that out of Rs 23,10,000.00 (Rupees Twenty Three Lacs Ten Thousand
only) of grants-in-aid sanctioned during the year 2018 - 2019 in favour of The
Energy and Resources Institute under the Ministry/Department letter No.
GBPNI/NMHS-2018-19/SG 10 dt 21.12.2018 as given in the margin and 0.00 on
account of unspent balance of the previous year, a sum of Rs 1,82,890.00 (Rupees
One Lac Eighty Two Thousand Eight Hundred Ninety only) has been utilized for
the purpose of for which it was sanctioned and that the balance of Rs 21,27,110.00
(Twenty One Lacs Twenty Seven Thousand One Hundred Ten only) remaining
unutlized at the end of the year has been has been surrendered to Government (Vide
No dated) / will be adjusted towards the grants-in-aid payable during the next year.
Interest earned is Rs 1,462.00 and additional expenditure of Rs NIL has been
incurred from internal resources and will be adjusted against next release.

Certified that I have satisfied myself that the conditions on which the grants-in-aid
was sanctioned have been duly fulfilled and that I have exercised the following
checks to see that the money was actually utilized for the purpose for which it was
sanctioned.

Kind of checks exercised.

1. Cash Book verified regularly

2. Bank Pass Book verified

3. Chartered accountant checked the expenses and certified
4. Account audited by competent authority

Place: New Delhi
Date: June 29, 2022

REMIGIUS FERNANDES
Assistant General Manager-Project Monitoring
The Energy and Resources Institule
sarbari Seth Block, India Habitat Centre
Lodhi Road, New Delhi-110 003




FORM GFR 19-A
Form of Utilisation Certificate

2019 - 2020
SL. No. | Letter No. and Date Amount (Rs)
1. | NIL 3
i Total -

Certified that out of Rs NIL of grants-in-aid sanctioned during the year 2019 -
2020 in favour of The Energy and Resources Institute under the
Ministry/Department letter No. NIL as given in the margin and Rs 21,27,110.00
(Rupees Twenty One Lacs Twenty Seven Thousand One Hundred Ten only) on
account of unspent balance of the previous year, a sum of Rs 21,27,110.00 (Rupees
Twenty One Lacs Twenty Sven Thousand One Hundred Ten only) has been
utilized for the purpose of for which it was sanctioned and that the balance of Rs NIL
remaining unutlized at the end of the year has been has been. surrendered to
Government (Vide No dated) / will be adjusted towards the grants-in-aid payable
during the next year. Interest earned is Rs 7,964.00 and additional expenditure of Rs
1,91,607.00 (Rupees One Lacs Ninety One Thousand Six Hunred Seven only) has
been incurred from internal resources and will be adjusted against next release.

Certified that I have satisfied myself that the conditions on which the grants-in-aid
was sanctioned have been duly fulfilled and that [ have exercised the following
checks to see that the money was actually utilized for the purpose for which it was
sanctioned.

Kind of checks exercised.

1. Cash Book verified regularly

2. Bank Pass Book verified

3. Chartered accountant checked the expenses and certified
4. Account audited by competent authority

Place: New Delhi
Date: June 29, 2022

/_./-' ,
r/ ‘Y‘%/
- l“\’I__‘.-

REMIGIUS FERNANDES
Assistant General Manager-Project Monitoring
The Energy and Resources Institute
sarbari Seth Block, India Habitat Centre
Lodhi Road, New Delhi-110 003



FORM GFR 19-A
Form of Utilisation Certificate

2020 - 2021
SI. No. Letter No. and Date Amount (Rs)
1. GBPNI/NMHS-2018-19/SG-10/172/167 dt 7,92,112.00
09.11.2020
Total 7,92,112.00

Certified that out of Rs 7,92,112.00 (Rupees Seven Lacs Ninety Two Thousand
One Hundred Twelve only of grants-in-aid sanctioned during the year 2020 - 2021
in favour of The Energy and Resources Institute under the Ministry/Department
letter No. GBPNI/NMHS-2018-19/SG-10/172/167 dt 09.11.2020 as given in the
margin and ( - ) Rs 1,91,607.00 (Rupees One Lacs Ninety One Thousand Six
Hunred Seven only) on account of unspent balance of the previous year, a sum of
Rs 6,00,505.00 (Rupees Six Lacs Five Hundred Five only) has been utilized for the
purpose of for which it was sanctioned and that the balance of Rs NIL remaining
unutlized at the end of the year has been has been surrendered to Government (Vide
No dated) / will be adjusted towards the grants-in-aid payable during the next year.
Interest earned is Rs NIL and additional expenditure of Rs 1,79,543.00 has been
incurred from internal resources and will be adjusted against next release.

Certified that I have satisfied myself that the conditions on which the grants-in-aid
was sanctioned have been duly fulfilled and that I have exercised the following
checks to see that the money was actually utilized for the purpose for which it was
sanctioned.

Kind of checks exercised.

1. Cash Book verified regularly

2. Bank Pass Book verified

3. Chartered accountant checked the expenses and certified
4. Account audited by competent authority

Place: New Delhi
Date: June 29, 2022

REMIGIUS FERNANDES
Assistant General Manager-Praject Monitoring
The Energy and Resources }nautule
arbari Seth Block, India H_ahnat Centre

podhi Road, New Dethi-110 003




FORM GFR 19-A
Form of Utilisation Certificate

2021 - 2022
Sl. No. Letter No. and Date Amount (Rs)
1. GBPNI/NMHS-2018-19/SG- 6,13,800.00
10/172/167/186 dt 09.11.2021
Total 6,13,800.00

Certified that out of Rs 6,13,800.00 (Rupees Six Lacs Thirteen Thousand Eight
Hundred only of grants-in-aid sanctioned during the year 2021 - 2022 in favour of
The Energy and Resources Institute under the Ministry/Department letter No.
GBPNI/NMHS-2018-19/8G-10/172/167/186 dt 09.11.2021 as given in the margin
and ( - ) Rs 1,79,543.00 (Rupees One Lacs Seventy Nine Thousand Five Hundred
Forty Three only) on account of unspent balance of the previous year, a sum of Rs
4,34,257.00 (Rupees Four Lacs Thirty Four Thousand Two Hundred Fifty Seven
only) has been utilized for the purpose of for which it was sanctioned and that the
balance of Rs NIL remaining unutlized at the end of the year has been has been
surrendered to Government (Vide No dated) / will be adjusted towards the grants-in-
aid payable during the next year. Interest earned is Rs 122.00 and additional
expenditure of Rs 79,605.00 has been incurred from internal resources and will be
adjusted against next release.

Certified that I have satisfied myself that the conditions on which the grants-in-aid
was sanctioned have been duly fulfilled and that I have exercised the following
checks to see that the money was actually utilized for the purpose for which it was
sanctioned.

Kind of checks exercised.

1. Cash Book verified regularly

2. Bank Pass Book verified

3. Chartered accountant checked the expenses and certified
4. Account audited by competent authority

Place: New Delhi

Date: June 29, 2022 y

REMIGIUS FERNANDES
Assistant General Manager-Project Monitoring
The Energy and Resources Instilute
jarbari Seth Block, India Habitat Centre
Lodhi Road, New Dethi-110 003




