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" MKU Madurai-Kamaraj University at Madurai :
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" DEFINITIONS
' v agronomic practice - treatments applied to woody biomass plantations
‘ including timing, rates and types of irrigation,
fertilization, and harvest
biomass plantation - an artificial forest of woody trees and/or
: shrubs and crops established by man from seed,
» seedlinos or cuttings .
‘collaborate . = to work Jointly with others
codperate - to work with others for common~benef1t
coordinate - to act together in a smdbgh“conserted.way

firewood - woody plants used as a commercial or hon-commergiél
‘ energy source D S

fuelwood - see firewood
fuélwooa'plantation- see biomass plantation

 social forestry - programs encompassing farm forestry, extension,
v recreational forestry and community forestry as
defined by the FAQ and, in some cases, waste land
reforestation efforts as a part of soil and water
conservation projects

J,wdpdy,biomass'plaﬁtation - see biomass plantation
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1.0 SUMMARY AND RECOMMENDATIONS

1.1 Suhmany

This report focuses on a single, narrowly defined aspect of India's
complex alternative renewable sources of energy program; the Production
of Woody Biomass. Although the non-commercial sector is emphasized, the
i prbgram results are applicable to both the commercial and non-commerical
in seétofs: }he Justification for this focus is provided by Flanigan (1)
and 1ts'higﬁ 1ikelihood of success within a 3 to 5 year period reinforces
the strategy.

An intensive, seven-point, practically-oriented research program on
woody biomass production is suggested. This program could be 1mp1eménted
in conjunction with on-going biomass research programs in the Biomass
Centres at Lucknow and Madurai. However, the programs success depends
on the Biomass Centres coordinating and collaborating with each other,
the Forest Research Institute, state social forestry programs, agricultural
‘universities, and other selected research lahoratories. The state
social fofestry programs critically need the research results that will
be produced and will 1ikely be the most effective mechanism for pTacipg
theﬁ into practice.

A plan for implementing the research program on wWoody biomass
production 1s proposed, I; requires the development of multidisciplinary
research teams that apply systems approaches to the solution of woody
biomass production problems. A key feature of the plan is the participation
of a U.S. biomass production Spec1alist throughout its life to provide
technical expertise, to provide a mechanism to insure cooperation between

the various organizations doing biomass research, and to provide continuity
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: bgt&een‘USAID energy and social forestry programs, The plan identifies

: ‘proJect‘coordination, institutional strenéthening. and research components
and suggests funding levels. In addition, a proposed time-sequence
fbr the research_activities and anticipated research program outputs

are included with the plan.

A 1ist of the organizations that were visited and consulted is

’preséhted_jn Appendix F.
1.2 Recomméndations

® Provide supplemental funding for the Government of India's research
- program on woody biomass production

o Allocaté $336,600 for project coordination and institutional
strengthening

* Allocate $754,800 to the National Botanical Research Institute to
complement their on-going research prugram in biomass production

¢ Allocate $601,600 to Madurai-Kamaraj University to assist in

initiating their proposed research program in woody biomass
production ‘

» Emphasize growth regulation and economic and social assessment
projects at Madurai-Kamaraj University

e Formulate multidisciplinary research teams that can apply a systems
’ approach to the solution of woody biomass production problems

# Contract a U.S., biomass production specialist to provide research
coordination for the woody biomass production program and to
maintain continuity between the USAID energy and social forestry
programs ‘

e Formally involve the Forest Research Institute, state soctal forestry
programs, agricultural universities, and appropriate national
res$arc? laboratories with the Biomass Centres in collaborative
activities



2.0 INTRODUCTION.
¢ The role of alternative renewable sources of energy in relaxing

India's dependence on ofl as its price rose became an important issue
in the mid 1970's. This topic is throughly discussed in a paper reporting
on a United Nations Conference in Nairobi on New and Renewable Sources
of Energy ( 9), in an overview of energy problems, policies and programs
in India by Ichord (5), and most recently in a report by Flanigan
emphasizing energy use in India's non-commercial sector (1). India's
Sixth Five Year Plan especially recognizes the need to develop new an&
renewable sources of energy and sets forth a program to deal with the
problem (4); As a result of that planning effort, the problem is being
attack from'maﬁy different directions described in the Department of
Science and Technology's recently prepared state of the art report on
the production and availability of biomass (2).

This report focuses on a single, narrowly defined, aspect of India's
complex alternative renewable sources ;f energy program: the Production
of Woody Biomass. Although the emphasis is on the non-commercial sector,
the program results are applicable to both the commercial and non-commercial
sectors. This 1s illustrated by the fact that methodologies developed in
this program are applicable to the production of woody biomass for India's
pulp and paper industries, constructioﬁ industries, commercial bio-energy

conversion facilities and the like.
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3.0 WOODY BIOMASS PRODUCTION' iT'S TMPORTANCE
A]though 75 million ha of land or 23% of India's area is classified
as forest,only 40-50% of this area is actually under- adequate tree cover
- and an estimated 20 m{111ion ha is serously affected by erosion. " Thus,
no more than 12% of India's land area is forested, as against a target
of 33% recommended in the National Forest Policy of 1952 (1p).
- Forestry 1s an old and well-establ{shed activity in India. In
‘ ~ 1865 the first Indian Forestry Act was passed to regulate exploitation
of forests. The importance of improving the productivity of Indian fo}eSts
" was not generally recognized, however, until the early 1970's when the‘
National COﬁmission on Agriculture (NCA) extensiVe]y reviewed India's
forestry prospécts and policies. The NCA report recommended that India's
strategy for forestry development focus on a "production forestry" to
"supply the growing needs of the domestic wood. products industry and
:"social forestry" to supply fuelwood, fodder, small timber and other
forest products to the rural popu]atioﬁ (10).
The Sixth Five Year Plan (4) states that
”the main objectives of the forestry programme ... will
be the conservation of existing forests and the
. launching of country-wide afforestation and social
forestry programmes....In conformity with this
objective the major area of thrust will” be the
promotion of a people's forestry movement.

Currently, social forestry‘programs exist or are being establishedAin all

of the major Indian states.

1 The term social forestry is being applied to programs encompassing farm
' forestry, extension, recreational forestry and community forestry as
defined by the FAO and, in some cases, soil and water conservation as a
part of waste land reforestation efforts are also included.



Giﬁgn-the strong dependence of the rural population on non-commercial
fuels, pérticU]arly firewood, and the high probability that this demand
w11] continue, the central question becomes: what is required to make supp1ie§
'more'near1y equal to demend? In addition to the Sixth Five Year Plan, this
question is addressed in the report from the working group on Science and
 Te;hno1ogy'on energy policy (3). This focused concern has been assimilated
by Flanigan into a suggested strategy that will support India's comprehensive
effort in renewable energy and provide wise use of USAID funds (1. The
strategies topics in descending priority are:
1. reforestation (social forestry and energy plantations)
2. producer gas pump sets
3. plantation harvest planning
4, other conversion processes
Although India has a significant infrastructure for the management,
research and development of her biomass resources, the Department of
Science and Technology established two specialized centers with a
view to promote time-targeted and result-oriented development work and
accelerate demonstration projects in the area of biomass research (g'f.
One center was established at the National Botanical Research Institute
(NBRI) n Lucknow and the other at Madurai-Kamaraj University (MKU) in
Maddrai. The complete objectives and functions of these two centers
are included in Appendices A and .. The ahjectives of these research centers
can be summarized as (7).
o Assess the potentials of plant species for biomass production

» Standardize agricultural techniques for energy plantations

» Study photosynthesis of selected species in relation to plant
productivity, nutrient cycling, and nitrogen economy

gx



« Survey the land and water pbtent1a1 of an area and formulate
programs for the utilization of municipal and agricultural
‘wastes for energy conversion

* Concentrate on terrestrial and aquatic emergy crops

* Undertake feasibility studies on more efficient uses of biomass
for obtaining maximum energy and develop appropriate technologies
for energy crops, i.e. production systems, harvesting, pretreatment,
and different conversion processes

The Sixth Five Year Plan provides the Department of Science and

' 'Téchno1ogy an appropriation of Rs. 50 Crores over the next 5-years for biomass‘

‘résearch?. To date Rs. 25 Lakhs have been allocated to each institution (7),
Additional programs in the Sixth Five Year Plan which support and
complement the Biomass Centres include the establishment of a Foresf/"
‘Survey of India to provide reliable information on existing and potential
forest resources; establishment of an autonomous Institute of Forest

Management; expanded forestry research programs at the Dehra Dun Forest

- Research Institute (FRI), at institutes under the Indian Council of

Agricultural Research, and at State Forest Departments and agricultural
universities; and establishment of a Division of Forestry Extension

at FRI.

:

{

P————

2 Discussfons held with Mr. M. Dayal, Energy Advisor, ﬁepartment of

Science and Technology, September 1981,




4.0 WOODY BIOMASS PRODUCTION: A RESEARCH PROGRAM
‘ Al';fbféséﬁﬁt social forestry and rural energy programs in meeting their
vfuélwood prodUctibn goals an intensive research program on woody bibmass '
: - production is ér1t1ca11y needed. The program would consist of at least
seven components:
1Assessment of Existing Fuelwood Plantation Information
Imp1eméntation of Hoody Biomass Plantation Field Trials
Identification of Plantation Establishment Relationships
Implementation of Seed Procurement and Maintainence Procedures
Identificat1on of Continuous Cropping Nutrient Cycle Relationships
Ident1f1cqt1on of Potential Insect and D1§ease imbacts

Implementation of Economic and Social Asséssments

4.1 Assessment of Existing Fuelwood Plantation Information
During the past decade numerous national, state and private
organizations have established biomass plantations. In contrast to the
annual harvest of agricultural crops, biomass plantation crops are
harvested once eash 3 to 15 year period. Thus, plantations established
in ghe past provide production information today. Therefore, India's

- research program in biomass production-could produce intermediate results

I

in a very short period of time by evaluating existing biomass plantation
information. This component:

+ identifies and compiles published information an biomass plantations
in Indfa and the surrounding region

» summarizes and reports the range of species and agronomic practices
associated with established biomass plantations -

e



. EStimates and reports the biomass production rates by species
and agronomic practices associated with established biomass
plantations
4.2 Implementation of Woody Biomass Plantation Field Trials
The complete range of species and ayronomic practices that
“are needed will not be satisfactorily evaluated in Component 4.1. Component
4,2.comp1¢tes the set of biomass production functions needed to realistically
| éSseSsvb{bmass production potentials and their limitations in India. This
componeﬁt:
» evaluates the performance of selected woody plant species

« estimates production rates 6f plant biomass under a variety of
agronomic practices

» evaluates ‘the impact of interplanting woody plants, grasses and/or
agricultural crops on biomass production

» relates biomass production to soil, climatic, intercrop, and
agronomic practices

» estimates the energy production of the biomass plantation and
relates 1t to the energy input

[y

4.3 Identification of Plantation Establishment Relationships
Biomass production is directly affected by the survival rate of
plants in the plantation and the period of time until they are
har;ested. ~ The biological condition of plants when they are placed
in the ground and their subsequent care directly impacts these two
production factors. This component:

+ determines the minimal and optima] characteristics of plants to
insure high survival and rapid initial growth

+ determines the optimun time for planting

+ determines the minimal and optimal rates and timing of irrigation
during the initial year of the plantation :

\’V



o determines the minimal and optimal rates, timing, and types of
fertilization during the initial year of the plantation

4.4 Implementation of Seed Procurement and Maintainence Procedures

4.5

4.6

Greater biomass production can be obtained by selecting, storing,
and propagating seed for use in biomass plantations from plants that
genetically appear to have more rapid growth, have greater rates of
survival, and are less susceptible to insect and disease problems.
This component:

* {dentifies and develops genetic sélection criteria
« develops seed collection procedures
o1dent1f1es and develops seed storage methodologies

+ develops plant propagation methologies and procedures

Identification of Continuous Cropping Nutrient Cycle Relationships

A program to evaluate the nutrient replacement needs in biomass
plantations is critical if the productive of the plantations over
time is to be sustained. This component:

v determines the minimal and optimal rates, timing, and type of
fertilization to maintain long-term soil productivity

» evaluates the use of selectively interplanting plant species to
biological maintain or supplement fertilization iy biomass
plantations

Identification of Potential Insect and Disease Impacts
Excessive mortality resulting from animals, insects or diseases will

greatly reduce the productive of biomass plantations. This component:

o identifies potential animal, insect and disease problems in biomass
plantations

| 2"



4.7

70

» relates identified’anima1, insect and disease problems to species,soils,
climatic, intercrop, and agronomic practices and factors

» formulates an integrated pest management research program for
biomass plantations
Implementation of Economic and Social Assessments
The economics of biomass plantations must be known if they are to
be successfully integrated into rural environments. In addition, the
impact of biomass plantations on a village's consumption habits, goals,
and value systems need to be understood. This component:
» determines energy consumption patterns in rural areas

» develops supply/demand relationships for alternative sources of
energy in rural areas

» undertakes an investment analyses of biomass plantations



5.0 '_cURReuT ‘RESEARCH ACTIVITY IN- HOODY BIOMASS: hnob'ucflou -
5 The Indian Forest Service Sy Forest Research Institute (FRI) at
: Dehra Dun {s the o]dest program in India directly focused at woody
‘.ilbiomassfproduction research. It was established in 1878,

g Today;'in addition to FRI, almost every state forestry department has
' a research station dddressing woody biomass production problems. The
“fﬂiadvent of the social forestry programs broadened these research programs

“ from their original focus on commercial forest tree species to include
woody plants for fue]wood p]antations Their biomass research programs
concentrate on species seiection and plantation production studies and

'wouid be classified as very appiied research based on the objectives ul;

- "y and methodo]ogies employed '

‘ . Agriculturai Universitjes given the recent emphasis on social
"'aififorestry. have begun to focus iimited research efforts at the production
: bdk!ot woody plants for fuelwood and fodder use. Today approximately 4 of
A:ﬁzrktthe 22 agricu]tura] coi]eges have incorporated forestry into their

| programs3. Their.research programs concentrate on studies that identify
- production resulting from combinations of woody plant species and agri-

o cultural crops grown together on a unit of land. The research would be -

generaliy classified as app]ied based on the obJectives and methodo]ogies f"
 enployed. ' )
- Biomass piantations have been aiso established by other research
forganizations throughout India such as Jyoti Solar Energy Institute at
'.SBaroda Gujarat Energy Deveiopment Agency at Gandhinagar, and Biocentre

‘v'fat Ahmedabad These efforts have general]y emphasized biomass production v:7”

k]

3 Discussions held with Dr S Kondas Conservator of Forests, ‘Trichy, N
v September 1981 S | féi;i%'-,
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witﬁvfhé_fbcquéf the research 6n,conversf0n of the biomass to energy.
The creation'and subsequent funding, in 1981, of the  two biomass
«centeﬁS‘ét deknow and Madurai represehts the latest thrust by the =
Government of India (601) to continue the development of alternative
sources of energy programs emphasizing biomass. The centers have
_developed the following research objectives:
R ﬂ*;iNatiéﬁaﬁ,Botanical-Research Institute .
1. To éssess biomass production potential of plant species’ of
- proven adaptability to soil alkalinity and also of other . - . e
species which may qualify as promising candidates; identification . -
and multiplication of elite clones; R
2. To'identify and standardise agro-techniques including cfopping
patterns, rotation lengths, fertilizer responses, etc., to -
secure maximal biomass yield;

3;' To undertake studies of nutrient cycling of se]ectedhépgcies
and nitrogen economy of selected legumes; o

4, To assess the biomass production potential of selected. crop
plants and conversion of their biomass into alcohol; -

5. To determine the economics of* short-rotation biomass plqntatidns;?a‘

6. To disseminate knowledge concerning management of fﬁrewood
plantations in rural areas. T

. Madurai-Kamaraj University

- 1. Broaden the resource base for:biomass through proper assesSmentv'fﬁtf
and survey of the land and water potential,

2. To formulate a critical assessment of the available nunicipal o
wastes and agricultural and forest wastes for energy conversions, .

3. To concentrate on energy crops, both terrestrial and aquatic so
as to meet the most immediate demands of the rural population
for their domestic and farm use,

4. Assessment of the present end uses of the biomass and to undertake
feasibility stodies on more efficient uses of the same for '
obtaining maximum energy,




"‘f5. Undertake studies on the appropriate technology which include
~energy crop, production systems, harvesting and collecting
transportation, pre-treatment and conversion technology,

-6, Area and need based determination of end product for energy use,
such as direct heat, steam, electricity, alcohol or gases or
_ co-generations.,
 'The‘bdrt1on of these two programs oriented towards biomass production is

; ﬁubétantially lTess applied in 1t approach than programs undertaken by

'?;thefforestry organizations and the agricultural universities. Dr. D, J.

"“Durzan-(7) aiso noted the "heavier than expected orientation of the
‘biomass centers on basic research." Of the two centers, NBRI -has
substantiql]y greater experience in coordinating the transfer of existing

teéhnology'difgct1y to users.
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6.0 COORDINATING RESEARCH ACTIVITY IN WOODY BIOMASS PRODUCTON
The extens1ve and varied research efforts 1n woody biomass
“'production need coordinat1on and focus, The biomass research effort
vin India contains a mixture of forest agricultural and biological
.’scientists with varied field and 1aboratory ‘expertise and with methodological

'j;zapproaches to research ranging from very applied to basic, However,

‘f ;freither the Biomass Centres nor the other organizations have effectively
":ft combined these characteristics to form a comprehensive research team;.

" To date only informal self-evaluations have been undertaken to analyze
strengths and weaknesses, assess needs, and coordinate activities.
Significant ga{ns in technology needed to sucessfully produce. biomass -

B p]antatfons on marginalland submarginal lands in India can be expected in a
3.to 5 yeer time-frame if comprehensive research teams are used to address
the problems in a systems analysis fashion.

NBRI and\zhe anservator of Forescs, Research and Development
Circle, U.P. have teamed together informally to address a Biomass Centre
research problem focused at. biomass productiqn. This action suggests
comprehensive research teams can be formed to systematically address
woody biomass production problems at both Biomass Centres,

A successful biomass production program must‘formally coordinate
the applied field experience of foresc.research scientists with the
1aborutory expertise of biological resecarch scientists. The forest
scientists are well trained in basic ecological principles, are familar
with p]ant species and their requirements, and are experienced in
fnstalling and conducting field experiments. They have very 1imited

laboratory training or experience. The biological scientists, however,



. aferhé11 trainedxiﬁ basic bib]ogjcﬂlAand plant s?iéﬁces, are familar
withkfactOrS and mechanisms affééting plant growth, and are experienced
. vin.conducting laboratory experiments. They have limited training and
expérience in forestry and in the identification and structuring of
- research problems so the end result of the research can be directly and
practically applied to the production of woody biomass in plantations.
Not only will the merger of these scientific expertises result 1n.
quick solutions to biomass prbduction problems, it will broaden the
perspectivehand future development of each group of scientists. 'Thus;

16 generg]. strengthening biological research in India,
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7.0 HOODY BIOMASS PRODUCTION: A RESEARCH PLAN FOR USAID

" " This report proposes that USAID's strategy be directed at providing

the needed research for Flanigan's (1) first priority: reforestation.

This can be accomplished by implementing a program directed at Woody

Biomass Production similar to the one outlined in Section 4.0 and

Qf cooperatively supported by the Government of ‘Indfa, Department of

7.1

“ffzséiéﬁéé}and Techﬁaibgy and USAID,

Tﬁis program shdqu be implemented through the Biomass Centres
at Lucknow and Madurai. The GOI and USAID need to emphasize the
coordination of Biomass Centre projects with FRi, state social forestry
departments and agricultural universities in addition to on-going
programs at other institutions; specifically tissue cultural work at
the National Chemical Laboratory (NCL), Pune.

This section suggests USAID support in terms of the overall woody
biomass production research program and in terms of each Biomass Centre.
In each case, the support is related to the research program outiinedAin

Section 4.0,

Proqect Coordination and Institutional Strengthening

As discussed in Section 6.0, the success of “the USAID program depends
on the biomass production research efforts in India being focused and
coordinated. This requires the development of comprehensive research
teams that apply a systems approach to the solution of woody biomass
production problems,

It is suggested that USAID contract a biomass production specfalist

to work with the Biomass Ccntres.'forestry orgapizations and agricultural

2
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uhfvérsitiés in coordinating fhézéctivities of the research.program.
’Tﬁis would provide the research institutions needed assistance in

1, focusing their programs,

2. applying systems apprbaches‘to problem solving, and

3. modeling biomass production systems.

It would also insure USAID of needed coordination between research

7:;:1hst1tptions and provide a continuing evaluation of the program.

S ‘tt-is suggested that program focus and coordination be 1n1t1ated.

with a biomass plantation assessment tour. The tour should include:
1. thg biomass product16n specialist,

2. two scientists from NGRI (Dr. S. D. Khanduja- Program Coordinator,
Mr. P N. Misra),

3. two scientists from MKU (Dr. A. Gnanam- Program Coordinator,
Forest Silviculturist to be hired),

¢ 4, one agronomist from the Agricultural University at Madurai,

5. Conservator of Forests, Research and Development Circle, U.P.
(Mr. A. N. Chaturvedi), and °

6. one forest silviculturist from FRI (Mr. S. P. Singh).
Upon completion of the tour the group could prepare a study plan to
guide the initial direction of the research proaram in woody biomass
proéuct1on. The study plan would identify critical soil types, woody
- plant species, intercrop plant species; spacings, and agronomic practices
 that should be scientifically evaluated. The plan would serve as the
focual point for the two Biomass Centres biomass production research
programs,
In addition to the plan, the tour would expose foresters, agr1cu]turists,

and biologists to each others problems, identify areas in critical need

-2l *
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of coordination and collaboration, and formally initiate a dialogue
betwegn'the"research institutions associated with woody biomass
producfion.

The biomass production specialist would continue as the laison

person for the Tife of the project, cooparating with NBRI (Dr., S. D.

, ;Khanduja)'and MKU (Dr. A Gnanam) in the coordination of the complete

 f GOI/USAID'woody biomass production program.

7.

- National Botanical Research Institute - Lucknow

NBRI had a program directed at the use of biomass as an alternative
energy source in 1980 when they received their Biomass Centre designation.
Since then they have increased the scope of their activity and have
initiated parts of the program they proposed in their Biomass Centre
proposal (Appendix A).

NBRI has an excellent record of implementing practices and programs
associated with their research projects. They successfully use the Banthra
Research Station in this capacity. Past projects have resulted in
supccsses.in medicinal plants, non-traditional agricultural crops, and
aquqt1c programs to name a few. A further example of their desire
to implement research is illustrated in their Annual Report. It lists
scientific publications directed at préfessional and subprofessional
cliental which are written in both english and hindi as well as a broad
array of workshéps and seminars. Their Economic Botany Information
Service and Library is excellent both from the standpoint of staff as

well as from the number and thoroughness of the tasks they undertake.



“Although the NBRI scientists have excellent credentials and have a
history of condﬁcting field experiments at Banthra Research Station,
they Sre inexperienced in the area of woody biomass production; both in
terms of awareness of problems as well as methodologies to address the
problems. They recognize this deficiency and have initiated cooperation
wfth knowledgable woody biomass researchers. Thus, their desire to
remedy this deficiency is apparent.

The following subsections of this report present, in a summarized_
form, suggested projects for involving NBRI in a woody biomass production
research program as outlined in Section 4.0. Complementary preproposals

have been submitted by NBRI scientists and are included in Appendix B,

Existing Plantation Assessments: Research Emphasis

e Continue and strengthen on-going projects tabulating bibliographies
on biomass production

» Participate in reviewing and assessing existing biomass production
programs throughout India

e Provide leadership in collaboration with the biomass production
specialist for the overall biomass research program

Principal Investigator- Dr. S. D. Khanduja
Mr. B. R. Juneja

Strengths- Excellent facilities
Strongest Biomass Centre biomass research program

Deficiencies- Need assistance in providing focus to the woody
biomass production program
Need assistance in quantification of research results
Coordination- Agricultural universities
Collaboration- MKU, FRI, State Social Forestry Programs

U.S. Assistance- Biomass Production Specialist
Information Scientist

14



7.2.2 Field:Tr1a1 Implementation: Research Emphasis

¢ Continue and expand studies evaluating the performance of selected
p]ant species

s Increase project emphasis on studies focused at production rates
under various agronomic practices

¢ Initiate a project to evaluate the impact of interplanting woody plants,
grasses and/or agricultural crops in biomass plantations

¢ Initiate a project relating biomass productien to sofl, climatic,
intercrop, and agronomic practices

* Determine encrgy budgets associated with biomass plantations
, Principal Investigator- Mr. P, N. Misra
Strengths- Banthra Research Station
Have on-going projects for several species
Have field trial experience
Collaboration with State Social Forestry Programs
Deficiencies- Need to increase the scope of the on-going projects
Need assistance in quantification of research results
Need to replicate studies in the laboratary and
the field
Coordination- MKU, FRI, Agricultural universities
Collaboration- State Social Forestry Programs

U.5..Assistance- Biomass Production Specialist

7.2,3 Plantation Establishment Relationships: Research Emphasis

¢ Initiate a project to determine the minimal -and optimal characteristics
of plants to fnsure high survival-and rapid initial growth

¢ Initiate a project to determine the optimum time for planting

» Inftiate a project to determine the minimal and optimal rates,
timing, and types of irrigation and fertilization during the
initial year of the biomass plantation and relate these practices
to plant survival
Principal Investigator- Mr. P. N. Misra

Strengths- Banthra Research Station
Excellent laboratory facilities
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Déf%éfeh01es- Not an on-going research project
Need assistance in quantification of research results

Coordination- MKU, FRI
Collaboration- State Social Forestry Programs

U.S. Assistance- Reforestation Specialist

7.2.4 Seed Procurement and Maintainence: Research Emphasis

o Tnitiate a project to select woody biomass plants with genetically
desirable characteristics :

¢ Initiate a project to develop seed collection criteria
o Initiate a project to identify seed storage methodologies
¢ Develop mass seedling propagation methodologies
Principal Investigator- Or. P. D. Dogra
Or. M. N. Gupta
Dr. H. C. Chaturvedi

Strengths- Excellently trained scientists
Experienced researchers

Deficiencies- Lack experience in specific woody plant species

Coordination- FRI, State Social Forestry Programs, Indo-Danish
Forest Tree Seed Collection Program

Coilaboratfon- MKU, NCL

U.S. Assistance- Tree and Shrub Improvement Specialist

7.2.5 Nutrient Cycle Relationships: Research Emphasis

o Initiate field and laboratory projects to determine the minimal
and optimal rates, timing, and type of fertilization to maintain
long-term soil productivity in biomass plantations

e Inftiate field and laboratory projects to evaluate the use of
interplanted plant species to biologically maintain or supplement
fertilization in biomass plantations

Principal Investigator- Dr. S. D. Khanduja
Mr. P. N. Misra

P
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"'Strengthse EXceflently trained scientists
- Experienced researchers

fDeficiencies- Lack specific field experience :

Coordination- FRI, State Social Forestry Programs, Agricultural
universities

Collaboration- MKU

- U.S. Assistance- None
7 2'5 Insect and Disease Impacts. Research Emphasis
. v Assess potential animal, insect and disease problems in biomass. .
- ‘plantations and relate them to species, soil, climatic, 1ntercrop, and
agronomic practices and factors

¢ Assist in the preparation of guidelines for an Integrated Pest
Management research program

Principal Investigator- Forest Entomologistv(open position)

Strengths- None

Deficiencies- Not an on-going research project

Sooon Lack woody plant insect and disease expertise
Need assistance in qunatification of research results
Need assistance to develop an Integrated Pest

, Management research program

Coordination- FRI, State Social Forestry Programs

Collaboration- MKU

. U.S. Assistance- Forest Insect and Disease Specialist

.

7.2.7 Economic and Social Assessments: Research Emphasis

e Initiate a project to evaluate biomass plantations using economic
{nvestment criteria

Principal Investigator- Resource Economist (open position)

Strengths- None



Deficiencies- Not an on-going research project-

Lack economic expertise

Need assistance in undertaking economic assessments
_cqofdihation- FRI, State Social Forestry Programs
Collaboration- MKU

U.S. Assistance~ Resource Economist

7. 3 Madura1 Kamaraj University - Madurai
i MKU had a 1imfted biomass production program prior to their designation
{‘»as a Biomass Centre. It does not appear that the limited biomass program has
' :perceptively changed since that designation. They are, however, currently
‘beginning to increase the scope of their activity and to inftiate parts of the
kprogram they proposed in their Biomass Centre research proposal {Appendix C).
MKU's strength 1ies with its faculty and its educational programs.
The fact that it 1s a university with diciplines in statistics, computer
science, mathematics, sociology, economics as well as biological sciences
makes it a unique Biomass Centre. USAID should capitalize on this
'feafure. _
The f%cu1ty's experience in implementing the practical aspects of
their scientific endeavors {s limited, Although MKU scientists have
exCellen% credentials they are 1nexpef1enced in the area of woody biomass
production; both in terms of awareness of problems as well as methodologies
to address the problems. Although they verbally acknowledge this deficiency, to
date they have not formally cooperated with scientists experienced in
the field problems associated with woody biomass production. MKU's
expertise is training researchers and solving fundemental biological

problems.
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‘If'HKUfs activities are closely coordinated by the U.S. biomass production
specia]iﬁt”énd if they activéiy collaborate with state social forestry
programs énd agricultural universities, MKU could contribute positively to
biomass production field projects. Their initial thrust, however, should
concentrate on growth regulation projects {see 7.3,3 and 7.3.5) and on
economic and social assessments (see 7,3.7), |

The following subsections of this report present, in a summafized '
‘form. suggested projects for invalving MKU in a woody biomass-production
research program as outlined in Section 4.0, Complementary prebfopoééig}f’q

have been submitted by MKU scientists and are included in Appeﬁdix D,

7,3.1 -Existing Plantation Assessments: Research Emphasis

*.Particfpate in reyiewing and assessing existing biomass production -
programs throughout India

PrincipaIYinvestigator- Forest Si]viculturisf'(currentiy being :
‘ recruited) "

Strengths- None
Dcfitiehciesf Need assistance in providing focus to the woody biomass
production program .
j ; - Need assistance in quantification of research results
Cbérdination- Agricultural universities :
l Collaboration- NBRI, FRI, State Social Forestry Programs

v_*U;S} Assistance- Biomass Production Specialist

7.3,2 Field Trial Implementation: Research Emphasis
| * Initiate proposed biomass production studies

* Initiate a project to estimate biomass production rates under
various agronomic practices

* Initiate a project to evaluate the impact of interplanting woody
plants, grasses and/or agricultural crops in biomass plantations

* Initiate a project relating biomass production to soil, climatic,
intercrop, and agronomic practices

N



o o>Determine energy budgets associated with biomass p]antations

‘,miPrincipa] Investigator-v Forest Silv1cu1turist (currently being 1“
- o , recruited)

Strengths-; Fieid laboratories -
Initiated projects for several species

L ﬂ’Deficiencies- Lack experienced expertise
P Need to increase the scope of the on-going project
Need assistance in quantification of research results
Need to replicate studies in the laboratory and
*in the field

‘::Coordination- NBRI, FRI

| fwgCOIIaboration- Agricultural universities, State Social Forestry
. Programs

;U.Sf'Assistanoe- Biomass Production specialist

1}17 3 3 Plantation Establishment Relationships. Research Emphasis

g :" Initiate a proaect to determine the minimal and optimal characteristics
of plants to insure high survival and rapid initial growth

1 : 2 Initiote a project to determine the optimum time for planting

3 Initiate a proaect to determine: the minimal and optimal rates,
~w7 timing, and types of irrigation and fertilization during the
~ .+ 'initial year of the biomass plantation and relate these practices
- to plant survival

Principal Investigator- Dr. A. Gnanam

. - Strengths- Excellently trained scientists
Experienced researchers .

~ Deficiencies- On- going research projects are not oriented at
S these problems ‘
Need assistance in quantification of research results

‘ivk‘Z, Coordination- NBRI, FRI
vwgollaboration- State Social Forestry Programs

';:1U;S. AsSistance- ReforestationiSpeoialist:¢ '

| t"""i» :. aﬁk



7.3.4" Seed Procurement and Maintainence: ~Research Emphasis

- o Initiate a project to select wood b10mas§ p]ants:with geneticially.
. desirable characteristics = . : L

+ Initfate a project to develop seed collection criteria

‘ Principai investigator- Forest 511v1cu1tur15t-(cuvréﬁt]y beingf
S . recruited) R '

. Strengths- fone
“wx'éfiéiéhciés;? Not an on-going research project
e Lack woody plant genetics expertise

" Coordination- FRI, State Social Forestry Programs, Indo-Danish =
o Forest Tree Seed Collection Program. S

. Collaboration- NBRI

;}?U;S; A;éistance- Tree and Shrub Improvement Specialist -

7.3;5‘-Nﬁtr1§nthyc1e Re]étionships: Research Emphasis
N ~« Initiate field and laboratory projects to determine the minimal

and optimal rates, timing, and type of fertilization to maintain

* lopg-term soil productivity in biomass plantations

o Initiate field and laboratory projects to evaluate the use of

* interplanted plant species to biologically maintain or supplement
fertilization in biomass plantations
Principal Ihvestigator- Dr. A. Gnanam

Sfrengths- Excellently trained scientists
. ; - Experienced researchers

*befjciencies- Lack field expefiéhce

Coordination- FRI, State SoéialﬂFOrestry Pfdgfﬁms, Agricultural
S - universities - - . S L

“Collaboration- NBRI

U.S. Assistance- - None




7.3, 6 Insect and Disease Impacts' Research Emphasis | . ‘ﬁ“f',}f}

E Assess potentia] animal, insect and disease- prob]ems in. biomass o
_plantations and relate them to species, soil. c]imatic. intercrop, and f;
~agronomic practices and factors. : A ‘

, Principa] Investigator- Forest Silviculturist (current]y being
- , recruited) ,

Strengths4 None
- Deficiencies-- Not an on-going research proJect

. Lack woody plant insect and: disease expertise
Need assistance in quantification of research resu]ts

‘Ticoordination- FRI “State Social Forestry Programs

*Collaboration- ‘NBRI

'"f'ﬁU;SE;Assistance- Forest‘Insect and Disease Speciaiist'

7 3 7 Economic and Socia] Assessments. xResearch Emphasis

e Initiate a proJect to determine energy consumption patterns in o
, fura] areas

Ce Initiate a proJect to deve]op supp]y/demand re]ationships for N
. alternative sources of energy in rural areas . - .

« Initiate a project to undertake investment analyses of biomass
"~ plantations , -

Principal Investigator- Dr. John D. K. Sundarsingh '
: - Dr., (Mrs.) L. Thara Bhai

. Strengths- Excellently trained scientists
: : Experienced researchers

'Deficiencies- Not an on-going research project}
'Coordination- FRI, State Social Forestry'Programsi

. ',}f"TConaboration- NBRI

”f’u.s. Assistance- Resource Economist e
S Rural Sociologist PRI e




8.0 PﬁOGRAM IMPLEMENTATION AﬁD CONTRbL
' Figure 1 illustrates the beginning and ending points of projects
t‘énd periods of particfpation by U.S, specialists for the suggested
research program in woody biomass production., The participation of a
biomass production specialist throughout the program provides the
- technical expertise required for Components 4,1 and 4 2 and will also
~.‘prov1de the mechanism to ensure cooperation between forestry organizations,
”agricu1tura1 universities, national research laboratories, and the
Biomass Centres. It is also suggested that this specialist continue to
monitor biomass production programs associated with the Biomass Centers
after the comp{efion of the GOI/USAID program, Approximately three months
of support is suggested‘during a 2-year period following this project and
the expenditurc has been(included in the budget. This would provide
continuity between this program and continuing USAID supported social
forestry programs dependent on the outguts.

In Section 9, USAID salary monies provided the GOI for new scientist
positions are viewed as continuing, permanent positions.‘ If the Biphass
Centre program is to be successfully continued following USAID's participation,
the GOT must continue financing these positions and add additional positions
in forest entomology, forest pathology, resource ;conomics. silviculture,
agronomy, and forest genetics as neédeé. ‘

Annual workshops are suggested and programmed td insure communication
between cqoperating scientists and scientific organizations and to
provide a formal mechanism for reporting annual progress. The third year

workshop should present final results of the GOI/USAID program and

SRR



;pfiorifizé researchable problems for cont{nued Biomass Ceﬁtre’prcgramg.

Tbble‘l'fndicates_products that should result from this research

E program. by the end of the third year,

Appendix G suggests an activity and budgeting schedule and desirable

Covenants and Conditions Precedent. Appendix E suggests individuals
xv«ﬂand organizétions with the technical expertise USAID would need to acquire
" for this project. Appendix H gives an indication of the scope of work
i{ to be provided by each of these specialist.
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Fivgure 1. Proposed time sequence of the research actwities assoc{ated mth the woody biomass product'lon program
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Table 1. Anticipated Woody Biomass Production Research Program Products

Product

Bibliography of published information on biomass plantations in India and the
surrounding region . o

A compendium listing the location, soil type, species, date of planting.iaéhsity;';

agronomic practices employed and yield for energy and soéial forestry biomass -

plantations throughout India

Mathematical models that predict biomass plantation production as a function
of species, soil, climateg density, intercrop, and agronomic practices and
factors for marginal and submarginal lands throughout India

Guidelines specifying desirable ckaracteristics and agronomic practices for
species, soils, and climates needed to insure high survival and rapid
initial growth of plants in woody biomass plantations

Guidelines specifying desirable timing, rates, and types of fertilization
including intercrop plant species needed to insure long-term soil productivity
in woody biomass plantations

Guidelines specifying seed collection, seed storage, and plant propagation
procedures for important woody plant species

A compendium 1isting location, type and amount of animal, insect and disease damage; .

and the agronomic, biological, and edaphic characteristics of energy and .
social forestry bicmass plantations throughout India k

A document outlining an Integrated Pest Management research program‘forfwoody~
biomass plantations in India

Guidelines specifying investment levels by species, soils, climate, and
agronomic practices resulting in desirable rates of return in woody biomass

production for plantations throughout India
Mathematical mecdels that predict short-term, economic demand and supply curves

for biomass as a function of energy costs, villiage social value systems,
and energy supplies in selected rural villiages in southern India

CFirst ?
Thiré )

Third
Thi rii =

Third -

jSetond‘“jl

’Secpndi

Third

Third

Year Completed .
‘ First ‘



9.0 DUDGET SUMMARY - 3 YEARS

| USAID - GOI
Project Coordination and Institutional S
Strengthening $336,600 Rs 3,91,50

Natfonal Botanical Research Institute 754,800  27,23;50

Existing Plantation Assessments $109,800
Field Trial Implementation 100,400
Plantation Establishment Relationships 201,500
Seed Procurement and Maintainence 197,200
Nutrient Cycle Relationships 25,300
Insect and Disease Impacts 97,500
Economic and Social Assessments 23,100
Madurai-Kamaraj University 601,600  25,51,500
Existing Plantation Assessments 51,300 . Co
Field Trial Implementation .104,000
Plantation Establishment Relationships 126,400
Seed Procurement and Maintainence 56,300
Nutrient Cycle Relatfonships 25,300
Insect and Disease Impacts 56,300
Economic and Social Assessments 182,000 .
Total ‘ $1,693,000 Rs 56,66,500



Project Coordination and Institutional Strengthening Budget

;Personnel o “‘;?;}%18}909

- Rs’ 80,000
Statistician at NBRI R o
Consumables -
Equipment .
thional Travel/Consultants ' T 333300 < 3,00,000
. Annual workshops A
Coordination/Collaboration Lo .iwwﬁ?i » .
Foreign Travel/Training ) i 22 ,2000  ° 2,00,000
U.S. Specialists BN 150 000" 13,50,000
Biomass Production (15 months) o » ‘
Subtotal ° ' S 214,400’ f"19;3b.ooo"
Inflation (208) , -142’900. 3,86,000
Contingency = , : 79 300 7,13,000
~ Total R . 5335 600 Rs 30,29,000

1. Peimanent Scientist Position (Rs 2200/mo).

USAID/3 Years

33

GOI
Rs

20,000

1,50,000

1,00,000

2,70,000
54,000
67,500

Rs 3,91,500

377



9. 2 Nationa] Botanica1 Research Institute Project Budgets - 3 Years

9.2.1 Existing P1antation Assessments Budget USALD/3 Years el
 Personnel 1 $ 7,800 Rs 70,000 Rs 1}562606
‘ Computer Systems Analyst/Programmer :
Consumables 50,000
. Equipment | . 50,000 4,50,000 '
£ Large microcomputer- word/data processor
:x¢ ‘Natjona1 Trave1/Consultants 5,600 50,000
théign Travel/Training : .- 11,100 ],00.009
U.S. Specialists : 10,000 90,000

Information Scientist (1 month)

Biomass Production (see 9 1) ) . ‘ g .
Subtotal - » . 84,500 . 7,60,000 2,05,000

Inflation (203) . 16,900- - 1,52,000 41,000
Contingency (10%) 8,400 : 76,000 20,500
Total : $109,800.:- Rs 9,88,000 Rs 2,66,500

1 Permanent Scientist Position (Rs 1940/mo)



. 35)

9.2.2 Feld Trist Inplementation Budget . .. .:  USAID/3 Years GOl

Personnel . 18 k§,600' Rs: 50,000 Rs 2,50,000
Forest Stlviculturist/Agronomist. - -~ ... v
" Consumables o 2,200 20,000 20,000
Equipment f9,500 1,75,000

Sof1 moisture meter and probes
Drying oven for plant materials
Bob calorimeter

Root growth chamber

National Travel/Consultants -~ 16,700 1,50,000 1,00,000
Foreign Travel/Training 33,300 3,00,000.

. - U.S. Specialists
Biomass Production (see 9.1)

subtotal 77,30  6,95,000  3,70,000
Inflation (20%) 15,400 ©  1,39,000 74,000
Contingency (10%) . 7,700 . 69.500 37,000

~ Total $100,400 Rs 9,03,500 Rs 4,81,000

1 Permanent Scientist Positfon (Rs 1390/mo) .

31t
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9,2.3 P]antation Establishment Relationshfps Budget - USAID/3 Years GOl )

Personne] ' 7.800 Rs 70,000 s 2.50.000 "
Forest Si]viculturfst] o $ ' ’ Rs 2, At S

Consumables i 2,200 20,000 20,000 -

Equipment ' © 98,900 8,90,000 ;
Dejonizer : ' : ;

Growth chambers
Sofl moisture meter and probes
Mist chamber

'National Travel/Consultants

'Foreign Trave]/Training' _ 1%,1ob : 1,001000
U.S. Specialists ’ ‘ ' 355ﬂ00 : 3,15,000

Reforestation (311/2 nonths) - /000, o ‘
Subtotal - ' . 155,000, 13,95 ,000 _ 3,2o}ooof:
Inflation (208) 31,000 2,79,000 4,000 -
Contingency (10%) - ’ , 15, 500 1,39,500 -3, 000

- Total" : $201,500 Rs 18,13,500 Rs 4,16,000

1 Permanent Scientist Posttion (Rs 1940/mo)

. ,.,
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9.2.4 Seed Procurement and Maintainence Budget - . -USAID/S”Yéars - GOI
' Personnel e ' $ JT; R;.xgﬂla © s 3,00,000
Consumables , - : 1.16@_ o | 10,000 30,000
Equipment : , : 94;500‘ : | 8;50.000.
Germinators B o .

Small walk-in freezer
Moisture meter
Low-temperature incubators
Growth chamber
Photomicrography unit

Natfonal Travel/Consultants 20,00  2,70,000 1,00,000
Collaboration with NCL o - =, f '
i - Foreign Travel/Training o 11,160: - © £1;,00,000
-U.S. Specialists 15,000 ~1,35,000
Tree and Shrub Improvement (1 1/2 months) e o
Subtotal © . IEL700 ¢ 13,65,000  4,30,00¢
Inflation (20%) o 30,3000 - 2,73,000 86,000
Contingency (10%) . R 1?,200 : ?1&36,500. 43,000
Total .. . o =$19f7.2‘ot_>__ns‘,{m 7'1;7'}»;;74;500 Rs 5,59,000
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T“IUSAlo/s Years - 601

9.2, 5 Nutrient Cycle Relationships Budget : :
Rs: 50 000 Rs 2 509000

Personnel S 1
Soil Scientist/Nutritionist

' Consumables ‘

T fd 10 ooo Ly“yzo,ooo?
Equipment ' , E i
Nationa] Travel/Consultants ,»‘

k Foreign Trave]/Training
U S. Specialists l i e

| 0" 3,00,000

0. 60,000

30,000

Subtotal .
Inflation (20%)

‘ Contingency (10%)
Total e

iy e

9.2.6 lnsect and Disease Impacts Budget

USAID/BiYears ‘ 37;c01

Personnel 9:50 000 Rs 1 ,50, 000

Forest Entomoiogist/Pathologist2 - 5 i
Consumables TR ‘iffsiAZO.OOO

Equipment

Nationa] Travel/Consultants ; ;{ 11 100;_, N‘il 00 000 1 ,00,000

Foreign Travel/Training ”*Fi Af‘iy i7,7}33 300& i i3 00 000"

U.5. Specalists s CTRE "’zsiooo.f> "’1’2,25;000'

- Insect and Disease (2 1/2 months) IR "x‘i* . ,

subtotal 55?;,"A - 75,000 6,75,000  2,70,000
Inflation (20) -~ . o 15,000 1,35,000 54,000
Contingency (108) B 67,500 27,000
Total " 497,500+ Rs - 8,77,500 Rs 3,51,000

1 Permunent Scientist Position (Rs 1390/mo)

x! ’?f', +/

2 Pennanfnt Jc1enti 't Position . 1390/mo)
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9.2.7 Economic and Soc1a1 Assessments Budget ‘ ’i;fi "0 USAID/3 Years GO
o g e re1,40,000

e

Personne]

.,Consumab]es 30,000

Equipment R FREN 2 T . f
- ‘National Trave]/Consultants _"uﬂ;-xnfjf"->‘f;70q ”jﬁg;' C:15 000 30,000
, ;Foreign Trave]/Training S f*;iiﬁﬁ;frliﬁ;ﬁfjiilqo"» e 1 00 000

S U.S. Specialists . e s;ooo-iﬁ,v‘\,° 45 000
?Resource Economist (1/2 month) o j, L

Csubtotal - »‘_‘f'*fiﬁknc”,f?‘if,:' 17 eoo‘y}'"aw'fjiso 000 2,00,000
| 7fo;1nf1ation (aom) 0, 5oofj(i(" 32,000 - 40,000
'fxftContingency (]0%) ‘?i-j{l?ﬁi~'{?t‘éf ] BOOV»itt . 16 oo 20,000

,Total : N l"i5: | $23 100'f;iR;'* 2,08,000 Rs 2,60,000

9, 3 Madura 'Kamaraj Univ‘uyity Project Budgets - 3 Years L

s :UbAID/B Years O G0I

9, 3'11 Existing:Plantation Assessments Budget

i g]Personnel ] , “'Q ?Rsﬂgl 70 000 Rs 90,000
.+~ Forest Silviculturist LN

««r
‘: i

ﬁ 50,000

g 2 70 ooo‘

”‘frConsumables

ETQ;Equi ent . D
Small microcomputer-word/data processor

N

~ Natfonal Travel/Consultants ';1?:v5: R 7oo:<;lL

3o‘oooff"

ﬁﬁ;15,000 15,000

‘v7fForeign Travel /Training
-~ - U.S. Specialists
- Biomass Production (see 9. 1)
Subtotal _ .
' Inflation (200)
‘,Contingency (10%)””5' ’

L Total

V3§,50o‘1 df3,55.000 1,55,000
7,900 7,000 31,000
300 35}5@9 15,500
$51 300 'R#V,[4,§ia500ns 2,01,500

1 Permanent Scienti t'P"ition’(Rs 1940/mo)

4>



9. 3 2 Fleld Trial Implementation Budget '}ﬂ»ﬁfl~l¢T;eEQ USAID/3 Years, BERE

Personnel ]
Agronomist

Consumables ,‘_"‘ky"' SRS f] 2 zoo,hwlw\ zo ooo' |
R e ;ffi;zz 200 'f%sz oo ,000

Equipment

- Fleld data recording

Meterological - . ' :
J Soi] moisture meter and probes

.5 1,650,000 - 1,00,000

-  _lNat1ona1 Travel/Consultants : s

'Foreign Trave]/Training

U.S. Specia]ists o T
Biomass Production (see 9: 1)‘r'-f‘

Subtotal " - o o Agl-"‘h"ﬁ Lfiéo doof.‘ ,j,;z,zo;obq.f‘ 3.?9;000‘
Inflation. (zoz) '"f- dih;;i Awe; e, 000 44'000"\1;764.000
Contingency (10:) ; L ;'Flg SR 000’f, . 72,000 32,000
;Total R fa; >:_ﬂ~:;. o 52!5104 oooe;,Rsv, 9,36,000 Rs 4,16,000

1 1Penmanenf'Sciehf1ef}ﬁo§jt1pn;(R§jj3Q0/ﬁe)7i?1;?)' L g




8 ;5Tota1 »

: f‘vPersonnel

Forest sﬂviculturist'I
Consumables

Equipment
‘Growth chambers

Soil moisture meter‘and probes

Mist chamber

Nationa] Travel/Consultants

v,'Foreign Travel/Training

RRRTR Specialists

Reforestation (1 1/2 months)

KSubtotal |

; Inflation (20%) ‘
‘T:Contingency (10%)

’11'Pefﬁ§nén£ Ssigntjsfgbos{fiénf(Rs¢1949/mo)g:

H1

9.3, 3 Plantution Establishment Relationships Budget USAID/3 Years . GOI

f7-800“ Rs ,79,000 Rs 2,50,000

2,200 7*? 120,000 20,000
61 2004, §,50,000

R 50,000
4+ 1,00,000
‘6;1.35;000‘.

8, 75 ooo 3,20,000

64,000
87 500 32,000

L $126;400 R 1 137,500 Rs 4,16,000




9.3.4  Seed Procurement and Maintainence Budget

Personnel : 1
Forest genetic1st

Consumab1es

Equipment L

National Travel/Consu1tants o h
f‘Foreign Trave1/Tra1n1ng e
'iU S Specialists -

Subtota1

- Inflation (20%)‘
Contingency (10%)':f
Toté]v

9.3.5 Nutrient Cyc1é Re]itionshipsjéddget

Personnel g
- Soil. Scientist/Nutritio st

Consumab1es :
Equipment ‘ o
National Trave1/Consu1tants
Foreign Travel/Training
u.s. Spec1a1ists i
ubtotal; , RIS

Inflation’(208) =

' Contingencyv()01)~
Total - | |

i ,»1;100 ;'““ )

Tree and Shrub Improvement (1 1/2 months)

$56,300 Rg'

‘;,'19 500 -

, ‘ ‘*??fszs 300 A-Rs
1 Permanent Sc1ent15t Position (Rs 1940/mo)

¥y

cor
Rsn].4o.ooo-,

USAID/3 Years

s 7 aoo f*‘Rs 70,000

A 10;900 10,000

75,000
1,00,000
000 e 1,35,000

50,000

..;;Q{f" +3,90,000
S 78 000

3, 000
5 07 ooo

2,00,000
140,000
- 526.000
R§?2;so,ooo

SAID/3 Years‘ GOI
”50 000 Rs'3 oo 000

10 000

A

30,000

f;f1;7s;ooo‘@;’§,so.ooo
‘! ij?é;obq-"’ti7o.ooo
17,500 0 35,000
2,27,500 Rs 4,55,000

3 900
15 900

2 Permanent Scientist Position (Rs'1390/mo)




L

9. 3 6 Insect and Disease Impacts Budget 1vi*;"'iif‘jf'}'{* USAIb/Q'Years GOI

" personnel ‘ e Rs™* 50,000 Rs 1,00,000

' Forest: EntomoIogist/PathoIogist s

ConsumabIes S fi CE 277‘;"f 10,000
Equipment . N L o - o

National TraveI/Consultanfs‘ T ff »Lfiﬁ}ﬁdOL‘ :i;§¥]35Q,000 1.00.000
Foreign Travel/Training . G 'uf]]I,IOQLA_f E ‘],dbiooo‘

- U.S. Specialists e DR STR 10}006;; ‘f ':99;600
Insect and Disease (1 month) gL e e

~ Subtotal L R ""'gq;§QOfir,* A;s 90, ooo 2,10,000

o mfaton (208 w0l s 42,000
;fﬁ. 'Cont1ngency (10%) B i';r : "ﬁ 73,366-?5xt fi"39,000_. 21,000
. Total 56,300 Rs 5,07,000 Rs 2,73,000

© .1 Permanent:Scientist P6s1tidn{(nsf1390/mo);g:“7 ce

Y



9.3.7 ftcdnbmic”andisocia1 Aésgssménis Budget © USAID/3 Years GOIf}”
‘Personnel . % 44,400 _Rs  4,00,000 Bs3,00,00

Temporary economic research scientists = 2,00 000
B Temporary sociological research scientisps 2,00, 000 - ‘
Consumables A 12,200 7 1,10,000
Econ : 50,000 .
~ Soco , L 60,000
o Elprent | 5600 " 50,000 -
e Econ ‘ v 710,000 - S
-Data ana]ysis S e
Soco , o .+ . 40,000
- Data ana]ysis SO ‘ o
Data recorders =
Camera : _ L R
National Travel/Consultants L “as;GOO; ’ " 50,000 ;46,090
© _Econ .- - , . ‘ - - 25;000 - ‘ RS,
Soco Lo R 25,000
\{ Foreign Travel/Training . © v 22,200 o 7 2,00,000
: ‘Econ , - v - 1,00,000 ‘
Soco ‘ . 1.00.000
;5 v s Specialists - L8000 ©4;50,000°
- Resource Economist (2 1/2 months) ‘ :
, Rura] Sociologist (2 e months) ’
Subtotal b ";-’ o 140 000 . -42,60,000 4,00,000
O monatien aor). »za.ooo_; © 252,00 80,000
 {;2’Contingency (10%) 'ii(", ;, , ;V ]4,005 i ~1,26,000 40,000
| "ZTotal oy $182,000 Rs 16,38,000 Rs5,30,00
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is not a verv remotea prObpﬂLL and will play an important
role in the energy~supply picture of the developing
countries.:

BIOMASS PLANTATIONS

The plant material presents a vast supply of
recady cnergy which is renewable and has a low content
of pollutants, - The plant cnurpgy may be released by
burning it directly or plant biomass mey be converted
into potential fuecls such as methane, c¢thanol, or
liquid fuels, Plant material as-.a source of energy is
available as crop residue, native- vegetation on non-
farm lands and as special crops< the so-called encrgy
farms. Serious thought is being gilven in some countries
to the concept of silviculture biomass farms wnich
includes planting of fbst—growing specles, harvesting
them on short rotations of 2=l - years and regencrating
themn fron remaining stems.  That such biomass plantu-
tions could provide a sustnined yiceld of woeed for
cnergy purposgse in’ selected arcas hag been suppested as
an appropriatcf%dchnology to meet the upcoming energy
crisis in the developing countries. A recer Dutch
study of the cost of reforestantion and ruclwood produc~
tion of Sahel region where scarcity of firewood has
reached crisis proportions, has shown that establishing
ilxevood plantntions is an cconomically feasible propo-
sition for increasing supply of fircwood. It is
recognised that cven i biomass systems may not provide
a significant amount of energy in a given country in the
future, the long term benefits to agricul ture, foresfry
and land use would be considerable as the energy






-

saline and alkalj, soils and eroded arcas. In some
countries nitrogen-fixihg irees and shrubs have shown
promnise for use in short reotations and on marginal lands.
For example, in West Africa, the soils under Acacia
albida are richer by 25-100 per cent in orpganic malter
and nitrogen, as well as exchangeable calcium and total
ezchangeable bases, It has been estimated that the
annual return of nutrients to the coil in A. alhida
litter (makimum sténd density 44 trecs/hectare) is
187 kg. nitrogen, 9 kg. PZOS’ 91 kg. KZO’ 311 kg. Cal
and 69 kg, Mg0. 1In India, Progonis juliflora growing on
sodic soils is reported to redncu.soil pH and enhance
growth of crops growing neor it. A perennial legume
that has attracted considerable attention in recent
years iS'Leuéaonn 1cucoqubggg duc tu its high yield
of dry matter (9.5 ~ 24.7-t/hafyear).

The recent upsurge of intercest in the use of.
woody perennials that arc capable of fixing atmospheric
nitrogen is dueﬁpp'the.fact that forest soils and agri-
cultural landh’ih”the tropics are deficient in nitrogen.
Recognizing the necd to incrense productivity of the
soll, application of nitrogen in the fouem of urea,
nitrate or ammonic ls steadily increacing,  Farmers in
the dévcloping countries are presently investing about
5 billion dollars each year to buy comaercinl nitrogen
fertilizers and that to provide adueguec: fooll to the
people, the developing countrics wiltl neced 50 million
metric tonnes of fertilizers ot an estimated cost of -
25 billion dollars per annun by 2000 LD, Recent
inerense dn the cost of these fertilicers with the
price of natural gas and petroleum, which arc used
externively in fortilizer manutac ture, have put them
cul o the reach of farmers of average means, It is
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evident then that the preferential use of arable land
ahd’limited supply of rnitrcgon fertilizers for food
would restrict the 'biomuss plantations! to marginal

.londs and use of nitrogen-fixing plants as a way of
meeting the increased demand for wood in rural India.
However to accelerate the productiosn of substantial
amounts of biomass i short rotation plantations,
application of fertilizers way well prove an economi-
cally efficient cultural practice. It will be a
necessivy for marginal lands vhich are lnown to be
deficient in nitrogen and phosphorus, Fertilization
requirements of the speciles stlocted Lor evaluation of
their biomass productivity are not known and that
extensive study will be needed to determine the extent
of response to fertilizers in terms of biomass producti-
vity of young closely- planted stuands. Such a study
will involve detailed soil as also leaf analysis to
Ldentify nutrient deficiencies and monitor nutritional
status of trees in relation to biowmass productivity.

o

The possibillty of producing alcohol from some
cropé has been shown in scme comtries, 1In Austﬁalin,
éassava (Manihot), Napicr grass (Pennigetum) wnd
sugareane have been selectzd as the most desirable
crbps for producing Licmass as o sourve of fuel,
Bra~il h-~s plahned an ambiticus programme for production
of aleohol from sugarcote, sorphue, cassava and other
ffops: Trian plantings of mugar becet and taploca at
Hahuir'a Research Station have shown fatrly high
adap e tiod Motential of these crops to 'usar' soils.
Thaou crcwn oould be aonaldered Lov blomass pr‘OEillC'tiwl
and processing into fuels,

565
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~From the foregoing it can be seen that although
the' need for raising biomass piantations is becoming
increasingly imperative in view of the fast approaching
'énefgy crisis and the plantsa that hold promise as
potential source of energy hudé?ldentified, their
potential for biomass production under varying soll
and climatic conditions and respunses to various
agronomic practices has not been studied, This Berves
to emphasize the need to set up o feow BIOMASS RESEARCH
CENTRES in the country,

VVBIOMASS RESEARCH CENTRE AT NBRI

v Th@ National Botanical Research Institute,
Lucknow haa,over the years,made a comprehensive study
of the potential use of 'usar' soils at Banthra
Research Station for prowing various plant species not
only for the purpédse of fucl but also for food, timber
and fibre.,..The Institute has demonstrated that it is
indeed possible to utilize tht substandard soils for
plaﬁting to alkali-tolerant species and that litter
deposition and decomposition can change the exchange
capacity of the soil thereby rendering the soil suitable
for less tolerant species. By using sbecial management
fechniques to reduce alkalinity, it has been possible
to raise = man-made forcst over an arga of 1 hectare
which is now o complcte ecosyétem having changed micrce
meterceolopgy helped in improving and conscrving boll,
water balance and environment. )



o 'This research work which was evolved in responsc
“to ‘the need for utilization of alkali soils at Banthra
‘Rescarch Station of the Institute has produced basic
‘scientific contribution in the fields of soil fertility,
" ecology, physiological rcsponses of plants to soil
~alkalinity, ecte.

Existing facilities at NBR1I .

.- NBRI is one of th¢ constituent national labora-
':fqries and institutes of CSIR. Its mein laboratory
complex located at Lucknow includes welle-equipped
f_laboratories with a wide range of sophisticated scienti-

fic instruments, a voluminous library _r and a modern

auditorium, The Institute has first rate scientific
expertise for advanced R & D work in the ficlds of
plant ecology, physiolu;y, cytogenctics and plant

breeding, plant and soil chemistry, etc. It has a

field rpséarch station at Banthra, a villugé 22 km from
-Luckno&”dn Lucknow-Kanpur Hational Highway, covering an

arca of 8% hectares of nubétundnrd s0il. Situated as
the research station is in o rural area, it can avail
iteself of the land, labour and cquipment resources that
may be offered by the farmers for esiublishing fuelwood
plantations on 'usar' lond. In fact a fow farmers have
ghown interest in this part of the programmeq

- 8ite for Biomnss Research Cantre

The Biomass Research Centre ig proposed to be
éstablished dt Banthra Rescarch Station of the Insti-
tdtb; where a 10-hectare piece of land has begn

58X
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carmarked for raising cnergy plantations. The site 1is
located on the roadside on Lucknow-Kanpur iZoad and is

easily approchable. Irrigation water supply is assured

as’ the area selected has two tubeuclls

COORDINATION WITH SOCIAL FORESTRY DiPARTHENT

As the main concern of the mroponed rescarch
centre is to 'evaluate the blomass production potential
‘of foreat tree sspecies, the NERI :acognises the need
for an intimate involvement of the State Socinl
Forea»"" Department which is Lnn waed in raising energy
plantations of some sclected specles on marginal lands
ir Ludknpw and Pratapgarh. This work is being done
enthuasinstically by the Social Forostry Department but
without the support of an organize:l rescarch eifort.
Making use of these plén‘d%ivnw, MPRED condd design
useful field trials to standerdin: suro-techniques to
overcome constraints generilly encumtbered in raising
encrgy plantation on ‘uzar' lands, Colleboration
with the Social Forestry Departnent should be useful
in effective implementavion of the exteasion programme
as also preparing plantation designs.

OBJFCTIVLS OF THE BIOMASSIQQ:iI WHT_CENIRE AT MBRI
: 1. To assess blomass production potential of
plant species of proven adeptability to
soil alkalinity as alzo of other rpecies
whiich may qualify as prcmiuing candidates;
identification end multiplication of
zlite clones,
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2, To identify and standardise agro-techniques

) ;inciuding cropping patterns, rotation

. lengths, fertilizer responses, ctc., to
"securc maximal biomass yield;

3, To undertake studies or nutrient cycling
: of selected species and nitrogen cconomy of
selected legumes;

}A. -To assess the biomass production potential
" of selected crop plants and conversion of
their biomass into alcohol;

5., To determine the economics of short-
" rotation biomass plantations;

6. To disseminhtg knovledpge concerning manage-
ment of firewood plantations in rural areas.

 DURATION OF THE PROJECT

i, Research on identification of tolerant

| species, combinations ol t:ec:and shrub .
species for maximal yleld of biomass,
efficient use of fertilizers,, nitrogen
cconany, determination o1 energy valuzs,,
etc., will take % years,

ii: Long term e¢cological maznagement of waste

’ 1snds for encrgy crops, cvolving a system
‘6£ s0il management, eote., will take more
than 5 years and may corntinue for 10 years.

(oo)(,
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‘Technicpl i Programne

v

W ENERGY PLANTATIONS

[ -
. V- Lot i

A
Agronomic Aqugggi !
SR S T :
First_xgggi‘:‘ i Establishing eneriy plantatiohs of
o T e Athé:trce species of proven adaptabi-
o lity to sodic soils particularly of
Yoo thegenera Acacia, Albizia, Terminalia,
Dalbergin, Prosonis, Moringa and somc

quick greowing shrubs Seshania grandi-
flora, Leucneons leucocephala both as

single plantaticons and in Lntcrspaces
between trees to cbtain long term and
v shoqpxtcrp harvostings,  Plunting

: ﬁA:?,' speclus which may qualifs gs promising
L‘, . candidates (Aidanthus cxcclna, Spondiarn
e " Qﬁ_&ifCPJ, ete.)

e 2t .
gt .Area to be planted ..eei0 10 ha
: . (over 2 yecars)

P

‘ .. ¢ ii. BSoil water relations including
e ~?‘{5[. , hydraulic conductivity ‘of the sites
solpcted for energy plantations.

'Eyaiuntion of response to herbicidés
(if necessary), and planting density
in terms of biomnss productivity.

" Evaluation of rusponse to differen-
tial application of N-P-K Ccrt;]izers
and plantinp techiniques.,
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i1y

Third Year i.
N

Fourth Year 1.

Eco oglcal Asgcct o

Firat=Yéq£v; 1,

' degrees of

=11 -

Evaluation of response to varying -
501l sodicity.

Evaluation of response to differen-

“tial application of N~P-K fertilizcr

(contd.).

‘Evaluation of goil moisture status

aéésupplemented by irrigation and
contribution from subsoil water
from sapling to the stage of tree
establishment, o

bemA' productivity of different

.spcciua as influences by stand

dcnsity, fertilization and plantinb
techniques (contd.).

'ﬁiomass production at different

rotation lengths- appraisal of the
data.

E@onomics of the short-rotation .
energy plantations, '

)

i

Estnblishment of energy plantations
;bpmprising 2000 snplings of the
palected tree species as also of
Hotentially prenising specics. .

L2 "



ii.

144,

Second Year ‘vi,

1.

iid.

iv,

Third Year "1,
B '.l'x}""f"

14,

ii4,

iv,

Fourth Yoar i,

. A4,

EAfth Year 1,

‘Biomass productivity estimntions
“(contd.). '

-12-:

Growth behaviour in relation to
factors suchas solar intoensity,
photoperiodism, cto.

Biomass productivity estimations at
varying intcrvals,

Cycling of nutrients in relation to

-biomass production,

Establishing o plantation of %00
saplings of a sclected single tree
species, ‘

' Biomusg productivity estimations

(contd, ).

- ‘Compartmental transfer of energy

Energy conscerving efficicncy of
vegetation,

Energy budget of various ccosystems

Biomass productivity estimations
(contd.), ‘

Primary, gross and net production
of various ecosystems.

Fat and protein contents of various
plant partas.

.Growth and energy status as influenccd
by soil heterogenity. '

L?7
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ii, Economics of cnergy plantations

BESEN

Biomass budget.

- Nutritional Aspects

- First Year 1.

ii,

IR TEY
Tt s *1V *

TR
o ey

Second Year 1.

Examination of the soil profiles of
the sites selected for biomass
plantations. ,

To determine the 1limits of alkeli ~
tolerance of sugar beet and Napier
grass. '

To evaluate the ameliorative effect of
canopy covers of various tree specles

“oni pH, .conductivity, orgunic matter

content and exchangeable base status
of the soil,

"To determine scasonal varietions in

the nutricent concentrations of various
plant parts and nutritional status of
tree species in relation to standing
biomass, '

To determine the limits of alkall
tolerance of tree sppcies~- Dalbergia,
Albizia, Terminalin and crop plants
for alcohol production- sweet sorghum

and cassava.

Al
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ETTI

‘Third Year i

at iii.

g
'l

iv,

Fourth Yenr
- FIfth Year

~ -

Seasonal variation in the nutrient
contonts of the suil under different
canopy covers,

Seasonal varilations in ‘the nutrient

concentrations of various plant
parts,

Seasonal variotions in the nutrient

. contents of the soil under different

{
canopy covers.

-

ol Ve _)'\ a0
- Nutridnt cycling in cnergy plantations
raised at Banthra Research Station.

1

Alkali tolerance of Leucena leucocep-

hala in terms, of biomass producvity.

~Nitrogen cconomy of sclected

pefennial legumes,

Studies initiatud in the third
year will be eontinudd,

(* to be carried out in the plnntntiong of the State
Foregt Depnrtment).
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Technical Programme (contd.

.

CROPS FOR ‘ALCOHOL

fBiomﬁss'Production

:,Firsf~Yéar 1., Bvaluation of cultivars of sorghum,

. .
SRS S I
e
- Second Year

+ - Third Year

it

Fourth Year
Fifth Year

a1

ORI

sweet sorghum, sugar beet, cassava
and Napicr grass for their biomass
production on soils of mineral

 stress.

Identification and standardization of
cultural practices for increasing bio-

‘mass production of promising cultivars-

competition control, planting distances,
fertilization, irrigation.

Large'SCale plantations of selected
cultivars of proven adaptability; to

. determine the coat of proddction.

Biomass conversion into alcoiol

irst Year

et )
b

Sccond Year

Selection of suitable microorganisms
for conversion of starch-sugar-
alcohol. The fermentation of alcohol
may be usingle stage or Lwo stage

.

fermentation,

Evaluation of conversion inte alcohol,
deternination of parameters for

optimun production, lNatural selection/
induced mutationa for producing strains
with groater tolzrance to alcohol
concerntration,

Lb*
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Third Year:' Continuous cultlvation technique or
R batoh culture techninue for the produc-

tion of alcohol either ot atmospheric
pressﬂre or reduced presasura. Engineer-
ing design and costlng of the process
with a view to affect reduction in
energy requirements lCer the production
of alcohol.

Evaluation of residuc wn stillage as
animal feed or any other purposc.

Technibal Progrémme

‘Extension

, This programme is proposed to be carried out in |
collaboration with Social Forestry Department of the
State Covermunent, and will be taken up in the second
year,

i, ‘Demonstrating the agrotechniques used in raising
uhort~rotation fi“ewcod plantations on marginal
lends and propagaiinb the concept of fuelwood
forests- 1mongst the villagcx,.

14. AuSiottnﬂ the prospective farmers in cstablishing
firewood plantations by providing them with seed-
liﬁgs of tree species found suitable for the
purposc. ' _

-iii.. isseminating the knowledge gencrated by the
project mwongst the rural people thrcu@x
publications, popular lectures, ete,

iv. Méintqihing o nursery for multiplication and
distribution of seedlings to the proapactive
furers.

,Igggpduction
Identification and multiplication of olitn
clones.

Best ARvailable Document .
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RESEARCH_TERMS

The research tGﬂMb will consist of the following
.scientists,

Ve
i

fNatidnal‘Botanicnl Research Institute

rh. S.D, Khanduja  (Principal 1nvest1gétdr)

shri K.M., Tewari, Director, Social Forestry
Assistant Directeor, Territorial Division

1.
2, Shri.Vi Chandra |
3! Shri GqS. o!‘ivagtava
4. 8hri P.N. Misra
5. &hri V.K. Garg
6. .Dr. S.C. Verma
Central Drug Research” Institute
1. Dr. V.C, Vora
2, Dr. 5.K. Basu
3. Shri AM. Khan
4, 'D M C. Bhatia
UP_Social Forestry Directorate
1.
. 2
3.

Range Officer, Territorial Range.

STAFF REQUIREMENT

dcademic

Research Associdtes 4 Agronomy, Ecology, Plant

and Soil Analysis, Statistics

Senlor Rescarch 2 Diomagss proceb31ng into

Fellows

alcohol

b4
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Junior Research .. 2 - Agronomy (crops fop alconhol)
Associates - Genetics.
Junior Research = W Plant and Soil Analysis,
"Fellows ' : Becology, Agronomy,
Field/Laboratory 9 Bcology, Agronomy, Alcohol
Technicians crops, brocessing, Soil and
; v Plant Analysis, Statistics,
o Extension & Economics.,
Other Personnels . 1

(Tractor Driver)

RESEARCH RESPONSIBILITIES BREAK-UP

A EBEnergy Plantations

i. Preparation of site, planting  Shri P,N, Misra
designs, establishing planta- (NBRI)
tions, fertilizer responses,
optimum length of rotation,
economics of plantations.

ii. Biomuss productivity ecstima- Dr. 8.C. Verma
- tions, energy budget of verious (NBRI) .
ecogystems, primary, rross and
net production, biomass budget
and economics.

iii, Soil profile examination, ¢ Shri V,K. Garg
limits of alkali tolerance,of | (MBRT)
varicusg species, nutrient
contents of the so0il, nitrosen
economy of selected lepgumc,

ive Monitoring tevtili.or respon~  Lr. 8,0, Khanduja
ses by analysis of plant parts; (NBRI).
nutritional status in relation
to biomass, cte.

v. Introduction of potentially Shri G,.S. Srivastava
promising strains of various (NBRI)
tree species, Ltdentification
and multiplication of elite
clones.

-~

1
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Crops for alcohol

.vi, Standardisation of cultural

practices for increasing
biomass production of
selectad crops- sugar heet,
swee't sorghum, cassava,
Napler grass.

vii. Biomass conversion into

‘C.

alcohol, selection of sultable

- microorganisms, determination
of parameters for optimum
production, etc.

Extension

Evaluation of the research
results of the project;
standing biomass studies in
existing plantations; to
coordinate with NBRI in
diggeminating the reascarch
findings, propagating the
concept of fuelwocd
plaptatipns in rural areas.

.

Shri V. Chandra
(NBRI) '

br, V.C, Vora and
associates
(CDRI)

Shri K.Md. Tewari,
Director,

Social Forestry,
UP, and Staff,

(Ihe association of Dr. $.C. Srivastava, Project

Coordinator (S), Indian Institute

of Sugarcane

Research, Lucknow, will be duly acknowledged)
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BUDGET (R, in lakhs) .
Years

SRS S & SR 5 S . 5
4 Re search Assoclates 0.600 0.600 0.500 0,600 0.600 3.000
(k. 1000-15000) '

Staff (Ac1demic)

v Totgl’

2 Senior Research 0.192 0.1%2 0.192 - - 0.576
Fellows (ks, 800)

2 Junior Research .0.168 0.168 0.168 0,168 - 0,168 0.84C
Associates (R, 700) - o :

4 Junior Research-  0.192 0,192 0.240 0,240 0,240 1.104
Fellows . . SRS T )

(R 400 2 years
k. 500 3 years)

9 Laboratory/Ficld 10,378 0,378 0.378 0.378 0.378 1.850

Technicians e
(R, 350 fixed) .

Other Personnel

1 Tractor Driver - . 0,058 0,059 0.060 0.061 0.062 O JOO
(Fs. 260-400) - . —

s 12508 1,589 1,630 b7 1448 7.710

Travel | 0.150 0.150 0,150 1,19 0.1 0.7

e s w10 - e B et e % " (S0 " $ o 8 @ 0 G I AP o 5 (13
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thAbecurring-exbehdifure

Year .

P R R ) -—-.u«-.-—--I-v

Tractor with . 1;500-. -”:,y E e e 1.EQ0
implements R ;« T L "

#Scientitic 1 2.000 2,000 -
equipment B S

Totel

4,000

1
]
I
-
»
Q
(&)
o

Establishing energy O.GOOjQ‘O,QOQAf"f
~ Plantations at e
‘Banthra: ) R A
Plont sheds ‘ '2.600§.;ﬁ€500;‘*'e S :;i1e ’ 3,500
%gntingencies R RN o
(0ffice furniture ' A U 05 S
accessories, ' 0'600" s ST ;..1;:.;;_.51 600m
‘conmunication 5 P ORI
services, etc.) 6.700 3,900 . - =i = 10600

- smannte ma €000 VA

Recurring expenditure

Expandable appuratus, 0,200 0,200 0,200 0,200 0.200 1,000
chemicals, ctc. PR L :

Casual labour ' S e e S RS

(field, secretarial 0,800 04800 - 0,800 0.800.0:800. 4,000
assistance, data ' R SOSEIRTY Ea
processing, etc.) L

Transport 04100 10,100 04100 0.100 0,100 0,500

Conmingencies ' 0.200 0.300’ 0,300 ;,‘-;'»~'H 0.900

gﬁgggg§VPrBiﬁé .0,200 0,200 0.280 10;200'6.200" 1,000

. N . ot B ) -
! P L I L T XTI U ...-w—... .o-- N e R

1,600 1,600 1,600 1. 3oo 1. 300 7.400

"F.‘

o & e e uiay oapens 4 2 Lo p
© e o tmae WP PO | e el o -orme -es . - 1o es n atnany

.ghiéiaﬂfSB Dage i



-~ e

'YEAR-WISE BREAK-UP

Head : edem L e
Head = -, I I oty Tetal

Salariez 1,588 1,589 1.678 1057 1,448 7,710

Travel 0,19 0,150 0.150  0.15%  0.1%  0.7%0
Non= . ,
l“ecur‘r'ing 60700 30900 .- - hndad ',00600

Recurring  1.600 1,600 1,600 1,200 1.200. 7,400

[

QRAND ‘TOTAI,. " S ) 5
10,038 7.239 3,338 2.897 2.808 26,460

- @ a.e

SCIENTIFIC EQUIPMENT \

1, Kjeltech System II I autoanalyéer"
2. Digital Flom: Photometer
"3, Digital conductivity meter
4. Oxygen bomb calorimeter
5.  Sunshine recorder
6. Solar meter
7+ Leaf area recorder
8., Scales, Incubators, ctc.

Aot e——————
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APPENDIX B

- WQODY - BIOMASS PRODUGITON BYSTIH
ON__SUB-g ANDARD _SOILS

1 ‘Rough drafts .



PROJEOT: -WOODY BIOMASY 1 UDUCLIUN . H1STIE Ul
SUB-STANDARD S0TI1.3

Problems and its Sienificance

‘Ih‘thp_developing countries of the world, an energy
crisis, far more serious than the one ussocierted with
uncartainty in price and supply of petroleum, 1is indicated in
the forseéable future. It is often not appreciated that
fuelwood 15 the fourth largest onergy resource after petroleunm,
conl anq natural gas gnd close to half the world population

adependa Lpon firewooa ‘for cooking and heating. About 100 million
peop‘e in the devéloping oountriea aro estimated to live in
aroas where there 1s|an acute ehortapo of firewood and another
1,000 million meet tpeir Tirewood requiremonts by cutting forest
trees far in'excess of eﬁstainuble yields through natural
regeneration. 'J: has beon estiinted that 10 to 15 million
hectares of forest aiea i3 being oxploited overy ycur to mect
the fuolwood requirements in the developing countries. '
Approximately, 930 million cubic metres of wooud, 800 tounnes of
animnl wastes and crop residues urL burnt in the developing
countries every year. 'Tho so-called "soconq energy crisis",
assvciated with the scarcity of firewood, lis led to increasing -
dopletion of tree resources, resulting In frequent devastating
floods, shortage of water in rivors during’summer und:increased
diversion ,0f dry animal dung and aériculéu;e crop residues for
burning, depriving the soil of valuable nutricnt elcments.
Considering the preaent trend of population growth, over 50
million hectares of fuel wocd would have tn be planted in the
doveloping countri€és by the yoar 2000 to meet tho projected
derand for cooklng food.



~Fuel WOod Problem in Indin

‘ » A study of tho pattern of enorgy use in rural India shows
‘thufoﬂoﬁ of the energy requiremmts in wet from traditional
"gources, including wood, cowduny and crop regidwa. The
“current consumption of fuelwood in the country is aund 256
fmillion cubic metreZEighestimated to rise to 300?:%§;c metres
;by 1990, 1In large parts of Indis, at least onc member of
3every poor family io engaged in. collecting firewood for the
ﬁfamily for 230 to 300 days an year. ‘The problem of scarcity
of firewood. has been aggravated by eascalation in the prices of .
conventional fuel and rise in the demand for traditional fuel.
Deforestation to meet the increasing demond for wood has
brought in its weke orésion of soil. It is eatiqated that
q

nearly 6 million tonnés, s0il nutrients are being swept to the
gea alonguitﬁ the top soil. It js suggeoted that India may be
able to produce enough food in the years to come but will have
virtually no firowood available for cooking it in less than 20
yen;s. The need for ralsing fuoelwood plnﬁtatloue has,
therefore, become imperative more than ever beforae. .

Conooquently, it‘hae beon qugguoted'to augnent the
supply of firewood by raising firewood plantations on
uncultivatod substandard lands ap the use“of arable land for
non-food purpose would come in conrlict with food priority.
But, large-scale use of fertilizers to produce fuel in
sw'yiciently large gquantities to be nsed as a source of energy,
wviil albb muke_tﬂﬁ proposition unacceptadble. .

In India; salino and alkall soils account for nearly
7 million hectaré of land. These solls are useclces for
agricul turo bectuse of the prosenco uf voluble saltas and sodium

in oxcessiveé concentratione. DBut, such lands, if properly,

isfla pbd; toma@ bd profitibdly usef for raising onorgy plantations.



Objective

The proposed projeot on Woody Biomass Production aiﬁa at.
evaluation of certain selected trevs and shrubs for their
biomass production potential; standardisntion of agro-techniques
for managesant of high density, short-rotation blomass plantation

h A"
~ on sould economic lines, including rapid multiplication of elite

- clones; study of nutrient cycling; cropping pattern; fertiliaexr”

'reeponses; energy input and output; identification of pesto and

diseapes and development oaf control moapures, ete.

Organization
The propcsed project will be managed through DST/CYIR,

Government of India, by the Director, Nat;onal Bdtanical
Regearch Inatitute, Lyoknow, in colleboration with the Chief
Conservatdp of'foreato/nirector of 502ial Forestry, U.P., who
will beo aaelét;d by a Project Co-ordinator and Project
Associates, as per the following liot:

{. Dr. T.i. KEhoshoo, Director,
hntional Botanical Research Inntituto, Lucknow

2. Project Co~ordinator
3. Project Associntes

4. ?ognarvutor of Forest - Pusyurch & Development,
JePo

5. Admihistrative Oflicor, Hationa)l Botinical
Rescarch Institute, Lucitmow

6. IMMnance & hccounts Officer, iiational Botanical
tesenrch Ipstituto, Lucknow

Perponnel. : Encloacd
fadget H Enclezod

Vurution 1 5 yenrs. Take-off period - 6 months



NBRI's Contribution
The HBRI, engaged as 1t is in the exploitatlion of non-

 tradition1l/undorut111 zed economic piantn end utilization of
substandard coils, hag already boen neiged of thip problem and
has an on-going ﬁ&D programme for biomass/enorgy plants, which
hne been’ 1n operation for the last ebout two years. The
}Inetitute haa been aotivoly engaged in R&D work on the so-called
"crOpa or the future' ‘such ag,'woody biomass plantations, '
petro-crOpa, lubricant crops, bber crops, protein-rich algae,'
~etc., and large-scale experimental plantations lave already been
 raised on substandard soils. Sophisticated instrumentation
‘tacilities, guch as, Bcanning Electron HicroscOpn, Atomic ‘
Abgorption SpcbtrOphotometgr, Amino-ucid Analyse;.,Densitomgter,
uv SpectrOphotoﬁeter,.G.LJC., Cold Room, otc., have been or?ated
to e2s5sist the Epeedy execution of the programme. In view of thé
axcellont multi-disciplinary expertise (in tha form of
‘personnol), sophisticatod equipment, snd a rich library,
poésesaihg about 45,000 volumes and subacribing to 570 Research
pericdicala, end &n information sat-up and the required infra-
‘gtructural facilities uvnilable at the. Inntitute, the
Depnrtment of Science and Technology, Governnment of India, has
asponsored or Biomass Research Centre and & pcheno on potro-crops
!at the Institute. Thirty-five thousand trees of 12 trec specles
‘ot proven adaptability are belng raised on an aroa ‘of 10 hectares .
of nubstandard 1and at tho Biomans Rosearch Centre, at the
Institute's Banthra Rosearch Station. Plantations ;f Jojoba
(gimmondsia ahipensip), Buphorbia {arucalli (petro crop),
Fuphorbie lathymg (latex crop), eo%e. nlgal culture ponds, etc.,

have alpo bren dstablished.
) TPRG relevant scientific expertise at the Institute, its
éaﬁhinéiodﬁed sqipaent, lond and other infra-atructural faoci-~

iitieu will be m;de nvuilable for the proposed projeot on

‘ o

lw--up ks mrodudtion.
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Project-1:" Estimation of woody biomass production by déep/
7 ghallow rooted treos and shrub spocles of proven
~adaptability to sub-standard soils, R

Objectives:

l. To determine annual biomass production of
indivial specles; ,

" 2. Effect of plant density on the bilomass
_ productivigy of difforent gpocies overy years

3. To determine the water and fertilizer/manure
nends of different spucies and the critical
time for their application to seowr® maximal
biomass production;

4; To evolve schedules of gortilizor ani irrigation
for maximum biomass production per unit area:
per unit time for a givan spocies, °:

atho a oachs:

l. Species évaluation trials with respeet to thelr.
. .growth behavicur and biumass productivity including
root growth pattern, e

2. Plant specing at varying plant population per
unit area. '

3, 8cheduling of irrigation on the basis of soil

moisture depletion pattuorn, The 10ll moisturo

, rogimes may bo fixed on the basis of available
5011 moisture (ASM). Concurrent experimants
may bo run on tha frequency of irripation ltaaping
the quantity of vwater rixed In ordap to Judeo
tha best suited wothod of monltoring tho irrigation
necds for maximum blomuss produciicil,

4. PFertilizer neads and critical tima of fertilizer
application will e dotorminoed separately or
combined with tho irri;ation oxpariments for
different spocias, .

Bosults exnactad:

* The proposed project will provide data on thu
blomass production potontial of sclected speciag, tholr
rasponecn to varying nutrient and moisture raglmes ‘and
identification of suitablo agrononle tichniques to socure
naximum biomady production from o unit aroa of land,

Best Available Document
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Do
.-

Rersonnol:
1. Scientist ' -1
‘2, Senior Sclentific Asstt, - 1
3. Senior Teéhnical Asstt, -1
é;;?JQQior @b%hnical Asstt, .- 2
jquipmentss | !
“,1;H§Soil moisture probes "By 1.0 " lakh

“ o,  Driers with provision to rocord

.. the moisturo content of the CoL
-samples, - s, 0.30. -
3. Root gro%tﬁu¢hambers> Rs. 0.25 "
4., Oxygen bomb Calorimoter Pse 0,20 '8

g0



Enqlgﬁi 2:

Bstimation of enargy bhudget at cconomic
analysis of biomass plantation,

ijqctigeaz

To develop input-output energy budgets for
tho: anticipated range at blophysical and
soclo~aconomic condlitions assoclated with
proposed ensrgy plantations;

To develop an aconortlc analysis of energy
i plantations for usc in identifylng propor
levels of investments,
. L \‘
‘gerqgnhgla
1. Scientist !B : ‘
s (Agg;;u;tural Economics) L=l
2, Senior Tchnical Assistant -2
3, Junlor Technical Assistant s -
_Trageiligg b .

'./‘,63:" e

4 . ,'J} ‘e . , ' ’ :
US Consultant' to'India for 3 months Bs. 0.80 lakhs


http:econo.lc

Projects 3 Woogy biomass sead amd_pormplasm
Lo ' colioction and gtorage mathodologles

Objectivogx
(1) To determine criteria for seud and garmplasm
salection with emphasls on production and

insoct disvase reslstanco;

(11) To identify mothodology for collecting and
' . drying seed;

B 11;)- To detormino optimum conditions of storage

in relation to geed viability through time;
Ly ' no
(4v) To cytogendtic information: on chrgsome

number and interspecific cross compatability
- wherevar possiblo in some of tho fast growing
taxa for subsequent improvement programme.

. Method/Approachas
(1)  Location of high performunce troos. and shrubs
on the busis of growth, scod yleld and insect
and disease resistanco through swvey;
(11) Collection and drying methodologids;
(111)  Storage at room and low temperatures;

(1v) viability tast¢ing through tiwe,

Results expectad

The project will provide baseline information on
the viability of seeds, optimum storage conditionsjand
algp-inc1dence of insoct and diseasss affecting tho seeds.

ersonnal . .
' 1. Senior Technical Asstt. -2
2, Junior Technical asustt, ) -2
Equ; ment | ’
1, Gorminators -3 . 1.5 lakhs
9. Wall in froozer -1 fs. 3.0 TudA ﬁ
3, Moisture moters -3 Ry 0.10. n
"4y Low temporature '
fngubators. " -3 15, 0.30

T

I » .
aad 1

Besi Available Document
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Project 4 ; Lostifionllon of L reg
o - |!0tu_lt'1dl]y tl ()('il ( ‘_'
nlantations,

Loand iy ,_1-9,_31;91 s
dAth "nud hionasas

......-.........

‘Objectiven:

(L) To ldentify iuscet nertr and disunses aflecting
. wvoody wercnnialsg

» (1) daternine the ortent of oceurrence and damage.
L to woody perenalany;

2(111) To work out control Lcasures including 1ah0 and
X time of ann1101uinn ~f austicides,

; lie.th.c.dLA..P!‘_

(1) Survey of existing Lorest plantations for:
identitying asts qnd dlseases allnctlna
various plant parts;

" (11) Fleld testing of Juagleldes and Lnsecticideg
anpnlied at varying eomeentrations and different
stdges of plant provth.

.

Resgult exnectsd:

“The investlgations would Pri‘id information on the
.ficld uacent1bility ol' the woody : to Insect
pests and diseases and eiicaey of vnrléhs faagleddes and
l1hsectlicides in controlling them.

.

Persomneld:
(1) Scientiét B (Plaiit natiology) 2
: Pg ¢ (Bnbonolopy) *
(11) Benior Tovhnical ‘Agniatant - 2

e - e ot A oA . P T PN

Best AV&’ﬁlcble Document
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Project 5:  Mutriont budpct and nutrient cyeling
L in yoody biomasg planto tlong

"ijggﬁgyogz

(1) To dotormino the effvoct of intercropping and
plant spocles on soil nufrition asscciited
with deep and shallow rcotod blomass specles;
','rTb4ident1fy the efrect ol continued woody

!” . ! biomass production on soll nutrition with
'Q?qd,without intercropping;

v

',‘ . it . .
P(LiL) "To doterminc agronomlc systom to maintain
EOTI - or enhanco soil and plent nutrient budgets
- * s under continued sivrgy plantatlon systom,
| (1Vj ‘ To mdnitor fertilicor rogsponse tlrough

loaf analysis and establish leaf nutrient
concantrations associoted with-optinum ¢growth,

Ma th roach

(1) Chomical analysls of soil in tha rooting

. zone, and plant purts (root, stom and loaf)
for macro and micro~nutrient elemonts at
spacifiod intervals;

(11) Litter {all, its rute of docomposition
. and reloase of nutrlants, )
©(141) Changes in physical charucteristics. of
S the soil
.ngﬁ;tg gxpactad: ’
o The esent 1nvostig&tions will provide information

on the amsliorative effect of woody pereninials, grown
as mono and mixod cwlture, on the sodl kmekpkunt indicate
" nutrient concontrations assoclatad with optimum growth
and inclpiont deficioncios of nutriont cloments limiting
plunt growth.
orsonnols
). Beoientist ‘D -1

' 2. S8shior Tuchnical Assistants = - 2

Best AvailuZle Document

g4



Project 6 ¢ Ydentification of methodologies and procedure
associnted with the establishment and initial
rpwtd of woody biomass species in emergy
plentations.
*Oh jectss
Studies .» the root growth pattern of seedlingb5

t.i0'

in the nursery aad ashoot to root ratio for

;)" successful establishments of the transplamtej

2.

.:.M

4o

\:fo'dstermile the optimum depth and frequency
-of irrigation t0o maintain a desirable moisture
- status of the s0il to ensure maximum survival

of eaplingcs in the field.

To determine the optimum seagsom of planting for-

maximum survival of the saplings and scomomizing
the water neecds. .

" Studies of soil temperature as associated with -

its moisture content at varyimg soil depths .

ard its influence on the degree of survival.

ST RIS
S BN

SR R

:;i&;g da/Approachi |

Effeot of brackigh irrigation water on the
survival of scedlings. T

()

:Studiea on the root grdwth pattera or'dirrarent

speocies will bo underteskem in growth ohambers
under a 8ot of identical conditions and the

" . shoot/root ratio will he determined to serve as
- s criterion in sssensing degree of ourvivel.

2.

8tudies on lavels of noil moisture atatus under

‘vyarying depths and frequency of irrigation ard

. 4tn effect on degrec of survival of the saplings

3

£or a poriod of two years.

The devgres of eurvival of the ahpliﬁgs planted
i# different pseasons i.e. rainy ceason

: i#uly - Soptember) and spring seasom.

February -~ March) will be ntudied. The

’ uhomomy in torme of irrigation water and

giHer culturel operations will be used to
ditermine the suitable period of tramsplanting.



-l -

~4¢. Ry Extromes in s0il temperature in sumer and
5 winter cause set back to the estublishment of

paplings in the initial stages. These effects
can be offset to a great extent through
supplemental irrigation. Irrization schedule
will, therefore, be evolved to maintuain a
desired level of the soil temperature to ensure
greater success.

'S¢ A study will be undertaken on the effect of
AR brackish water on growth of saplings and salt
build up in the soil.

Result expected:

.- On the abnormal soil which constitutes the substratum:
for the presemt studies, initial establishment of the ;
- saplings for raising biomass plantatioms poses a major
problem. Buch studies am emvisaged in the prepent ' :
programme will provide solutiuns to the baste¢ and practical

problems generally encountered in the establishment of
successful plantations. ‘

Equipmentsi ‘
() Doionizer - Ons © Rs.0.50
(11) Growth chamber -~ 2 Nos ‘Rs. 1500

~ (441)  Soil moisture probes - 6 Nos . “R8< 0410

, Peraonmel:- | ‘ s
e . Hevet] fa. .F.,) )

- (1) Senior Technical Assistant’ ¥ 2~

. (11)  Junior Technical Kosistant!’“f/p

CpEe . Tmedet gy (Aea R et e R

(4) _’f“"’,“ B e L



WOODY BLUMASS pnoouc,nox 5Y5 Laki3 YOR SUBSTAHDARD SOILS:

ProJcct 7

: nnpid mu.Lti v ication of some trees through tissue cul ture
for woody blomuss production.

Deseription of Problem und 3iymificange

Dy fer, the tissuc culture haus found its best apsiiod
use in miéro-m*opagatiou of plunts, lacluding production 91‘
cloncd plunts. ‘Tissuo culture is iav.lnable, particularly,
’ ror initisl building up of propagation stocks of elite clonos/
1nd1viduals ol not only those plant spocies which are 1ntmctable,
. but also those propagating ceasily. At presont, around 300 plant
specles, including wloody.trees, have been domons.tx'utcd to bLe '
clonally propagatable .thr.ou;;h tisgne culture (Murashlyge, 19€0).
Multiplication rates have becn incraasod to phenor'nénal magnitude,
to evon million:-fold in certain cages, by t;ho application of |
tissue culturo. -‘Such dapects of tissuo culture resoarch will.bya
exploited for 'rapid multiplication of elite indivaduzls of
some fast prowing woody trees, viz., Joucaena, Qususrina,

Bucalyptus -and hyhrid p opﬁl

Objectives

1, To devalop methods forr apid pvop.‘ga tion of above-mentioned
~ plant spacics., a

2 To standardize acclimatizution wrocadures Jor successful . -
field trangplantetion of in vitro-ralged plunts, ’

imsnlts Sxmeotéd

Rapid &ilonal nqut_:lplicntion of 2lite individuals of woody
plant spacies 2nd their fiold cultivition will gé a lohg way
to ;\ugmont' pz"odh‘h‘cior} of woody biomass in & much shorter period

of tire thqn is posini:b'l'o py convantionnl methods.



Methods; ‘
The standard tissue culturo metlnwds will be camployed to

realizo the objectivos ol the project, Shoot aplees and/or
axillary shoot buds of elite individu:ls of above-monticned
piunt spacles will be induced to prolirervato in vitro at u
fast rato. Altornatively, differontiition of shonts/plantlets

_will ba induced in excised vogotutive organs(stem, leaf and root)“{

- in order to select a particular orgxn of a particular plant

g specie.J huving the highest rogenerativa tentiality.

Attempts will also be made to ragonerato plants via
.‘somatic}callus cultures, primarily to augment the rate of
multiplication. ‘

. Nutritional oxperiments will bo conductud td'achieve
not; only a good percontyge of rooting with winimum 1ntervon1n'g
callusing of in vitro-rogenomtoA shoots, but also to obtain
a tap root like systom which is desirable for thoir oatnblismno—nt
" in soil as well as batter anchorage.

Acclimatization procedures will bLe standardiied‘for
successful transplantation 4f in _\gj‘gg_:x'uis.ed plants in soil

and thelr subsoquont growth under ftield conditions,

Personnal:
Sanior Sclentific Assistant - Two
Junior Sclontific Assistart - One - ...
Junior Technical Assigtant ~ - One
Senié)x' Lab: Assistant - One
Fleld Attotidamt -~ < .0ne



‘Budget

‘A, Salaryi o |
ssa . 2 “Re. 12,720 p.n-/hoad s, 1,27 ,200
3SR, 1 Rs. 10,0 p.a./had  Rs. 51,000
JTA o 1 Rs. 10,200 p.a./haad Rs. 51,000
: SI.A..';_;_; 1 Ry, 9,360 p.a./hoad  Rs. 46,800

T Ao 01

~ Rs. 5,520 p.a./head Ra. *¢7,600

Rs, . 3,03,600 /5 Years

 ‘ 8. Equipment

' 1."‘ I(’lant growth chambor One

‘ For acclimatization of in vitro- o
raised plants before their trans- A%+ & ,00,000
plantation under fioed conditions) Lo

2. Photomicroscope (w1ld) One Rs. 60,000 .
or . ;
Photomacrography unit (Tassovar)
(For observationg and photography
of differoitiating cultures)

RSO“S.m Om

C. Travels  Rs. 5, 000 p.a. " Rs. 25,000
e j g e ﬂk E C . . :
. - . Grand Tbtulz“ Rs. 6, 88 600 /5 Years
S D 5 A |
Implementation Schedule | ‘ . .,

Establishment of differont’ p‘ié.h’t;; ‘s‘béc%aéf‘ih ase ptic ¢ultus
bxperimantations ragm'dirs proliferation d.‘ oxplants ‘
(shoot apices/pxillary buds) of elita. 1nd1v1duals and. induction»
of or garm@notic dirrerontiation in excisod orgo.n segmants and B
their calld., ' ‘ |
4rth_yeqo :
Optimivution ot‘ tho ra*be of prolifaration of shoots:m ang
orgt.nogenotio diffdx‘entiation. Rooting of: 1n vitro-regonorated ‘
shoofd resdlting 1n the formation 01‘ complote plants. B
S8H-year ‘ ’
..ccli"r&d*&tim dxpurimunts for successful tremsplantion
L0 b

'6‘1' in vitro-raised plants in soil and initintion of their fielq
cultivation,

4\



I. Project 8 ¢ Setting up a Data Bauk for Woody Biomans
and other Inergy I'lants. .

II. Description and Si/mificancs: For any itel Pevjects, partlcularly,

of the extensilon type, it is very necessary for the
gcientigts enpgaged in theso projeetuy to koep ubreast of
the work going on olsewhore in the fieldo of their

‘ interost and to keep posted with all the information

o already available or being gencrated on their subjects.
Since it is not poseible -for the active ruscarch workers ;
to attend to this aspect thcmselves patisfactorily, 4t io
essential that a profeosional information set-up be
asgociated with theoe projects, to foecd the scientists
with uli the roquisite informntion as sdaquately and as
speedily as poosidle.

It ia preeumed that a oizoable amount of
information io alroandy evailuble cn the woody biomass/
energy plenta and 1t ohould be collected, documented and
provided to the ascientists to sorve as starting points

) for thoir rospective research programmnes.
‘IIi. Objective: To build up a.datu bank of divierse typeso .of
' information, parf{icularly, on agro-techniques, diseuse
an? peot control, increused yio]d,'uocio~ocon6mics, etc.,

of woody biomass/energy plantu.

- IV. Methods/Approach: To collect, document and supply information,
' prefoerably, with the holp of a computer facllity.
V. ZEguipmeni: 4 Mini-Computdr facility

' VI. Perconnel
Foquireds

1. Scientist 'D! - T™wo (Pay grade Ps, 700-1300)
(Computer Proaramm«?) o '

2. %gy;noard Oporator - Pour (Pay grade Rs. 550-700 )

3&- oll .A! hed '.‘.'HO (Pay L(mde ;5. 380"‘640 )

(Maintenancé Assistants)
VII. . Sdydi Viait t' USA of-tho Projoct Ausociate concernod
A Gl oot
(and; Ditd Bonk) to atudy the modorn computorised

Bybtdks of 1nfarmtiom porticularly in the field of
wadiioinlo botany


http:extonoi.on

VIIX. pBudget for 5 years .

IX.

1. Mini-Computer Facility
(Procurcment Installa tion,

.etc.) s, 5,000 lakhs
2, Salaries of Poroonnecl
a) Scientists 'B' (2) Ps. 1.%90 lakhs € Fs. 15900 per
(Computer annum, per head.
Progrummcrs)
‘b) 8.7.4.'0 (4) fs. 2.406 lakhs @ s, 12480 per
(Key-Bourd Operators) annum, per head.
¢) $.L.A.8(4) . Bs. 0.913 lokhs O R. 9132 per

(Maintenanco Assiztants) annum, per head.

d) Travel to U.S.A. of the  B. 0.300
Project Associante

Total Budget for 5 years: [.10.299 lakhe

= Say s, 10,300 lakhs

+ on oscalatlion of 5%
per head, per annum
in salarlos.

IXX
Ppeilitios/Expertise alreagy avallable at HBRI
NBRI has ‘an 3conomic Botany InTormation fervice which is

ataffed wvith experienced professionnl information scientists aend
also posicnnes somo equipment for information processing. It is
already engaged in the collection, d«w11cntution and dissemi-
nation of selentific infornation in cartnin selected areas of
gconomic botany, 1ncluding woody blomzin And other energy
plentatifong and has built up some infoimation brse in these
areus. ‘This Service will bhe asoociated wilh the setting up of
tlie proposed Data Bank.

Additional Upefulnesq of Mini~Computer Facility

rho Mini~-Uomputer Facility of the Data Bank may also bhe
used tor desighiing réscarch oxperiments and for othor R&%D

roonirementa ¢f the project.



Stafrf requiremnent

A.

Sl. Designation
o,

N().f '

Arsa of Reascarch

‘Junior Technical Asstt,

1. Sclont.st 'C! 1 Statistics
2, Sclentist 'B! 7: Agronomy, Agril.Economis
: : s Plant Pa%hology,
e Enthomology, Informatia
P . ~and Hutrition,
. 3. Senlor Sciontific Asstt. 1 Agronomy
4. Seniar Tochnical Asstt, 15 Agronomy, Economics
’ e ' Seed storage,Pathology,
Nutrition,Nursery, !
‘ ) . Infornation.
5. Jﬁnioé Technical Asstt, 7 Agrouony, Beonomics
S deed storage,Nursery
6. Sonior Lab, Asstt, 2 Information
‘B. Becratarial
1. 3

Secrotarial'assistancef

“~———



sl, “ Equipment - Cost

o, S (Rs.in lakhs)
* i. Urowth Chambars -2 2,00
» 2. Minl Compuier : -1 . 0.00
. 3. Soil moistura probas -6 1.10
", 4. Driers with provision to
.record contant ol the symples- ) 0.0
" 5. "Root growth chamber ' :
R | 0.25
~* 6, Oxygon bomb Calorime ter -1 0.20
o 7 Gérminutora -3 1,5
. 8., Wall:-in-}&t‘&';es/cbld room .
( 5x 3 mts) -1 ‘ © 3,00
+ 9, Low temporature incubators .
X moisture mters -3 . * 0.40
Y. Dendrometer [ 0.60
. 11, Deionizer el 0.5
4o . : .
AENHE Totals | 14,85




Total (5 years)

Trayaly .
. ‘5.
1. Within the country 1.00 lakh
‘2‘. International
(for project personncl for
trulning, consultations,
attonding Conforencos) 3.5 n

confaraences and Yorkshong

Oncoe in Uwo yoar and,
one vorkshop ovory year 1.0 "

Offico and other costs 0.0

,ng‘jrganont muipnont

(8teel furnituro,Typewriter,
Photostatn umch{nos,
Calculators & Duplicators) 3.0 u

gontinpgoncios

(Fortilizors,pesticides,

fuel, plants, maintonance

oxponsos far plantations, .

Chomicals and Glassvwuraes) 5.0 U]

Staffl salarieah



~Regearch Team-

“1..°Dr. . N, Khéshoo
é'."»';'vnlr‘. S. D. Khanduja
3. smii V. Chandra
'}mwiB.R.hmwa
'Shri P, N. Hisra

. Dr; Mohindor Pal
L?; Dr. H,. C. Chnturvedi
58‘.’ Shri Ao N chaturved1

Director
Sclentist

Conservator of Forast.
Uttar Pradesh,
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rural I.,dia is the anly way by which the 'quality of life!
of tho masses can bo improved, Presently, lack of avail-

able encrgy, uither‘for_agriculture, domestic or industry
rer

in the ryrgyl Area is onc of the mojor limiting faoctor that
8¢ttt a8 a constraipt for the growth of #conamy and farm
produétivity. While extensivg agriculturg) vesearch,
improvemqu in agronomic practicey, develepment of high
yieldiﬁgjcﬁfiutius may help in the marginal increase in

the agriculture yields, higher input of encrygy for
irrigation, manuring, or pest control, is the only answar
for dctaining substantial gains in this Sector, if the

‘experience of the westoern and gther ihdustrially developed
tountrios any indication,
’

‘In contrast, in India, muscle -power from human and
animal souyrces are the only Bnergy concentrate used foxr
agricultura, Very littlg chumical fertilizers ang pesti-
cidus ara available, anpd mast ircigntion depends upon rain
or gravity flow, Commercinl formg of energy, viz,, fossil
fuels ung clectricity gre the gcorce ang are not casily
Auvnilablc at tha farm sity where their nged ig Arodaminant,

mainly ‘bocouse of tho Capital intensive nature of them,

Best Available Document q°



_Buszdas the problem of worldwide scurcity of fosuil fuuls
and their increasing coats also Aggravate the situatian
further.

It is therefore imperative to look for altoernative
Sources of cncergy, which are tasy te detain, less expensive,
rancwoble, nnd made availoble ol the farm site without
difficuliy. It is also polliution fr.e, himony the options
évailublc, utilization of solar thuergy cither by dircct orl
indirect meons is the abvious chuice. Huclear fission as a
sourcou of cnergy though attractive at pruesunt, may not be
most suitable as it is capital inscnnive, high teechnulogy
oricnted and has got to bu highly cuntralized wlth the

problems of harmfyl wastu dldpﬂd]l

Prescntly, therc arce various methods by which solar
energy is being hervested and utilizud. They include dircct
methods such*us heat collection, pholo voltaic revices, ond
indirect ways through plent photosynthesis where solar
encrgy is harvested and stored as plant cover which in

general term reforred to s biomass.

Biomass

" The term biomoss is usced to 1nc1udL everything thnt
gl ows or has grown ond can bo terned 1nto cnurgy in o
vuxluty of ways., Tho most prugmullt plan for using solar
erergy is to tap the energy stored in biomnss—from sewagu
to ao:qhum-wood, wood-was tes, aqgricultural wastes, animgl

wc'{ou; u‘ﬁna. municipnl nuwave and sa on.

Liomdss is thu ultimata vouree of foud, wood, fibreg

and fuels. Biomass colleetud in the torm of wauod, foliage,

ronts,'algoc and for that matter any agricultural nhd

Best Availecble Document
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v“forest wnste ‘can be convertod into ¢norgy either in gascous,
'111qu1d and »ol;d forms as ghown in Fig, 1,

Tbu quoutxan 15, Aru we hoving wvnough biamnss for con-

Qhrsxon into unarqy for use in oach village or in a cluster
of wvillages? In a"rccyclxng society! like ours, cvery bit’
f the!agrlcultural waste and plants grown in tho marginal
»jlonda axe " used in ane form or ather to mecet the meagre cnordy
fidcmauds in o trodltxonal albuzt in an cfficient way. With
%Jtho rapid population growth, fircwood scarcity is sprdadiné
aven in remote villages. For example even in a moderata
-sized czty like Hndura; with a population of "less than a

million tho fuelwood requirements have risen from 185 tons

in 1974 to 320 tons per duy in 1977, Likewise charcoal con-
sumption rasc from 100 taons in 1975 to 120 tons par day in 1977,
The common fuel wood in Madurai comes from the specics of
quick growing /icacia and Prosopis. A hectare of 5 year old
hcacia can supply 50 tons of wood and thercfore 6.5 hectares
have to be' flllLd everyday. This may give some idea of the
magnitude of tho prablem. Recently, firewood was rationed
_in the Nllglrla District and therc was ques for sawdust.,

Therofore we must do samething urgenfly to augment the
bxomnss production on s war footing similar to the efforts
made for agriculturael production in alI the countries,
Development of sacial forestry; firewood forest and energy
forests on a scientific basis are suggested. Definite plant
development programmos through propur brucdzng based on mass
selection and mutat10n9 with the cmphasis on total biomass
rather than apac;fxc Flant part like grain or fibra have to
be undertaken., Basic research to understand and improve the
svlar wsnergy harcve esting processes of the nlants should be
encouraged to improve the efficiency of binméxs prbduction.

G4



It is therafore lmportant to set up at least a few
'Uiémbns Centlas' through out thu country on the lines of
Agr;culturul Reseorch Stations devieloped o few decades ago
for 1mprov1ng the farm productivity. The proposcd biomas
cuntre at Madurai would have the following ovcrall ObJeCthCS:

f1)  broaden the resource base for biomass through proper
' assesument and survey of the land and water potential,

" ta formulate a critical assossment of the available .
mun;c;pal wastes and agricultural and forest wastes

. for enerqy COHVBraanS,

- 3) to coﬁcentrato on e energy crops,both terrestrial and
aquatic 'so as to mect thc most immediate demands of

the rurnl populat;on for their domestic and farm use,

4) assessment of tho prosent cnd uscs of the biomass and
to undertake- feesibility stiudies on more efficient us es
of the sape for obtaining maximum energy.

5) undertake studies on the appropriate technology which
include unergy crop, production systems, hurvustlng
and collecting transportation, pre-treatmunt and

" conversion technology. .

6) areo and nced based determinatinon of end product for
energy use, such os direct heat, sgu;m, ulcct;@city,
alcohol or gases or (co-gendrations)

under these sols overall objectives, the follow1ng arcas of
studies will be commenced to beg;n with :

A, Start cnergy plantatlons on uuluctud field condltlcns
bosidss on iéxpurimontol plota

1) The fast growing species with high eqcrgyAVQluq

among the uxisting tree spucivs of the region.,

j00*



S ii)" .Conduct mass survey and sclection and breeding for

Vet

better growth and energy ha.vvbtmng.

iid) Determlne the most suitably agronomic practices to
: L obtuxn the maximal biomguy yicld,

B ;V)' Establlah systems to colleet maximal lemdSu From
e “sewagc ponds and other water reservoirs through
S

Tmlcro algal ayHtem.

) Undertake besic stud;ac on forest tree photo-
‘}f’ synthesis, determine the Rlant form and plant

type for maxlmnl So0lar energy harvest,

vi) Undertzke studies on 'u! fconomy ‘of the selected
' .energy - forest plants such as the one seen in the
~ 8symbiotic assaociation between - Casuarina and
!,Actlnomycetes. ’
v,vii) Propagaté.lhe concept of 'Spcial and/or fuelwsod
fozasts® amany the villages nearsby with suitable

[y

extension work.

The functlon of tho axtenwlnn wing will 1ncludL"‘

‘1) h Traxnan of the farmers
2). “Development of Nursary
K B Dlstrlbutlon of sucdlings

4) f . Co-ordinatu’'with the atniL fo;est and |
' gilviculturs wings L

5) vaelap and dissiminate mezoved methods of

“using biomass for damestic and ag:lcultural use.

FOE H "
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;B’,f Undertake socio economic survey baaed on energy end

uses ‘to build a sound data base.
S Bosed on’ the exper:ence gained the centre w1ll oxpond
to .undertake a wide" range of nctivities as 1nd1cated in

Fig. 2 to catex for the roglono hovxng a w1do varlety of ¢

“,_agroclimotlc conditlons.
‘ As a:part’ of. thls overall ObJBCthE, a blomass centre
ooat Madural is proposed to begxn with based on the follcwxng

‘=con51deratxons

‘f*fo) :Madural is in the mlddle of rural settings, in pre-

domlnontly som1 arld roglon with a lot of marglnnl .

o land, - . i

b)) The city is large enough to have the scientific

: support of the Madurasi Kamoraj Univuralty,'atate

Silviculture Department, State Fnrest DLpartment,
Agrlcu;ture Unlverslty. g R

e} It ig one of the centres in whlch actlvc photoaynthotlc

S research and prlmory productxvxty studles ‘are bcxng
persued : )

To achicve the above obgectlvcs tho proposed centre

will havo the follow1ng faCIlltILB

A biomass contre with laboratory, offlce, cxtensxon
- wings odjo;nlng/znszde the unlvursxty arca will be - doveloped
“aldHg with a fieid facility for trials td an extent of
ebout 59 acres, Part of the lond will bu made ovallable
by the hn;verwltv nnd part will be procurcd:, The dutails
3t tha lnbur-tury fooilitiuo far ochivving the abovao
objectives are glvan in the follow;nq budgut GatlthB:‘

( 07’.%
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By FUELWOOD PLANTATIONS FOR HOT ARID ZONES - LAB-CUM-PILOT
;fPLANTATION STUDIES ON FIVE MAJOR TREE FOAMS IN MADURAI -
RAMNAD DISTRICTS

Introduction : .
"In both rural and semi-urban area, where more than 85%
of the population live, non-commercial fuels such as fire-
wiod, dung-cake, waste products, etc., account for nearly
90% of the domestic energy demands and the existing resources
of these items are fast dwindling, Compared to domestic
needs, energy demands for agriculture which forms tho pre- .
dominant preoccupation is far less and is carried out to the
axtent of about 75% w;th muqclc power i.c. human and bullock
energy. - :

The energy shortage for domustic needs rather than food
shortage is expected to increasingly pose difficult problems
in the ‘next . decade. In recent ycars firewood prices are
soaring uhéad of most other items; while alternativao sources
of domestic energy such as gobar gas, solar devices, etc.,
have not been daveloped sufficiently,

At @ per :capita use of 0.9 to 0.7:tonnes of firewood

Per year, any modorote sizpd community utilizes the available
ffrawood at a rate several fold highor, than they are naturally
replenlshed within their revenue limits, Consequently
enormous time and energy are spent on collecting cirewood,
thLn times treckking 4-5 km per day. .lt is ostimated that

1. the human hours 6pant per annum on domestic activities,
10; went towards flrewood gathering,

Thv fualwoad orisiu is brewing to a proportion hitherto
unknown and its consequences are far more serious to the
rural economy and the way of living than the consequences of
fossil fuel crisis,. upon developed nations and urban commun1t1e°

[l
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Sacondly, to improve the 'quality of life'! of the

millibns of Indians, inercase in the farm productivity is thn

only-way available for the present,  Higher input of uvnorgy

for irrigatian, manuring, transport is nceded for obtdlnlnq

substantiol gains in this suctor,

Impravement in the firuweed position through systematic

cffort will not only facilitate the diversion aof nearly 20%

of tha svoilable manpower, from fuelwood gathering to pro-

ductlve farmwork, but alsag will cons titutc a substantlul

feedstock for eny energy conversion system in the ryral

set up "for use in agriculture and rural industries,

Very little Systemalic study has bewsn dong to Helcct and:

to cultivate fuelwaod trops in the rural areas in lndla.

Tronsfer of technology or experiunce cannot be offective in

undertaking plantation works in a massive scale asg cach

region has got to develop and use tho best tree forms and

plantation’ pructzccs that suit the specific agro-climatic

cond1t10n5 of their own,

Objectives :

1)

2)

To scroen and identify the bust suited tree forms that
can be used for large scalen plantation under the agro-
climatic conditions prevalent in the hot arid dlstrlcta

cutilizing tho land under unaeconomic rultlvatlon and/or‘

marginal lands,

.

"To determing the best 'agronomic! practices for obtaining

the maximal outputl fram the SulULtLd fast growing trec
forms such as Spacing, ratation time, manuring, pest
control, harvesting, atc.

t
Best Rvailable Documen
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-3) . To improve the draught and heat resistant characteristics
"of the selected plant species for Sustained graowth gnd
yield, through mass selcction brewvding through cultures,

a) To determine the physico-chemical propertics of the
‘solected firewood plantiation trees and theircharcoal
such as flash point, burning velocity, burning pruperties,

- economic evaluation of carbonization, etec.

'5) ' .To undertake Socio econamic Survey of the energy use
’ 'patterns in the State for the first time,

Investigating Group : Prof. A, Gnanom (Project Co-ordinator)
Dr. Kondas, State Silviculturist.
The District Forest Dfficer.

.. Dr. Vankatnﬁubramanianp~Departmunt of
. Sociology

Besides the District Collector, Block
Development Ufficer and ‘other Government
Officials will be included.

Outline af ithe Project work :
Viability of the following fast growing short rotation
trees will be assessed for mnss cultivation as fuelwood

plantation : .

1) Moringa tinctorian 8) Odina odier

2) Acacia planiformig 9) Eucalyptus globulifera
3) Erythrina indica . 10) Muntengia sp.

4) Butea monospurma 11), Ailanthus excelsa

5) Millingtonia hortensia 12) Sterospermum orcirotorium
6i Growelia robusta 13) Dolichandra falecatum
7) Casuarina equisetifolia 14) Tremma orientalis

Evith of the five specius selucted out of the above list
fram Pfaliminury »tudias will be planted in adjoining plots
of about an acre each for systematic analysis of their adopt--

ability, growth porformance, biomsas production, Thg optimal

0%t
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agronomic conditions will be established for maximal biomass

praduction and fuolwood callection,

Plantation work will be undortakon in the vast arid oute-
fields at Madurai Kamaraj University, The University has
agrecd to sparc about 20 acres of land for this field trigl,
The Univer51ty is located in g typical arid-marginal land
, 'uxpanse of the Madurai District,

Simultanceous figlg trlalr will be undertaken at a few
"uelncted villages in Madurai-Ramnad Dis stricts. Usilampatti
(total farming village), Thirumangalam (both dry and wet
farming) and Katchaikatti villages ere selected for their
representative nature and proximity. The co-operation of the
State and community dcvulopnrnt personnel will be salicited
for raising the planiutzun dn thase villagus Qiilizing the
rural idlg lobour, state lands and avallable funds in a co-
operative pattern of undﬂrt"king Datn collection and initial
Support will bd the rLJpnnalblllty ol the projuct while the
produce ang bxnéflt will be madu availablu to the community
involvaod,

Katechaikatti village with its 4 hemlets will be chosen
for intensive 8tudy for socio cconomic survey and for fuelwaood
plantation as it is a guite representative rural unit, Thera
are 43123 acres of dry land and 510 acres of wet land with a
population of 9602 in ‘this group of hamldts where 50-100 acres
of land (marginal land) con be obtoincd for cxperimental
pPlantation, '

fAll tho field lavel studies will be Lndertukun a5 o co-
cparative venture with the active huelp and participalion of the
District Collnctor ond Officinls of the Rurol Daveloupment,
Director, NSS and the Agricultural Universy ty personnel,

Best Availchle Document \Oo\



‘ Shuriﬁg_qf responsibilitios :
A Objoctives (1), (2) and (3) abave will be carried out
" with the co-operative efforts of Dr. Kondas, the District

Forast Officer and Prof. A. Gnanam.

B Objective (4) will be monitured by the Schoul of Biola-

gicol Sciencos.

c Socio oconomic survey (Objuctive$) will be done by the
Economics and Sociology Depnrtments of the University.

- b s )

' Additiunal studies :

5 Mnss sclcctxon and propagation of the draught and heat

' resistant vericties will bo dunu by traditional os well as

specific tissue culfure techniques at the School of Biological

Scicncos, “Madurai Kamgraj University oand at Tamil Nadu

Agricultural University.

l

Basic field photosynthctlc studics will constltutu one of
the criteria for sclection of the best adapted troo species to
the agroclimatic condition, : '

Wata;émPgagemcnt studies including the drip irrigatioh
method will be undertoken as water conservation is an important

criteria for success in the arid zone.

Duration of the project :

'Proof of conccpt' part of the project will bo restrictad
to '3 yeors but the trials will be continued for S ycarg for

determining thu overall performance of ‘the sclected trees.
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Budget: ?f_ ‘
SRR ‘ ' Lt University Finld Vadipatti
[T 18 R,
“A. Nonerecurring
Bore well and pipelines 50,000 25,000
Land proparation 1,000 . 10,000
S Plantation- - . 20,000 20, 000
““J‘Vén.(tranSport) ) 65,000 -
Equipment (scale, moisture 25,000 -
motars, flash point units,
ovans, etc. ) e e e o e e e e
70,000 5,000
"B. Recurring for 31 ysars :
Cosual labour + pasticidas J0,000 .. Jﬂ,DGO
and mointenonce o, At
Chemicals and glassworg 24,000 -
Transport . © 30,000 : -
Socretarial assxstanc; and 24,000 -
off;ce 3upp11es
Soc1o economic survey ' 14,000 » -
Resnarch assistants - 6 43,200 : -
Fleld nssxatants -4 19,200 . . -
Cont;ngnncy gXpensos 12,000 " -
, é 2,00,400 30, 000
Total of A and B 3,170,400 " 85,000

Grand total fs, 4,55,400

D
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ENERGY CONSUMPTION STUDY AND RUAAL DEVELOPMENT WITH SPECIAL
REFERENCE TO KACHAIKATTI VILLAGE IN MADURAI DISTRICT

Introductiaon

Encfgy consumption in Indin bhas not beun studied in
depth at the rural level empirically toking into account
both the renewable and non-rencwable resources. Though
isolated studies have been made of village cconomics, no
scientific studies have been'made of village energy demand
and supply particularly in Madurai District. During the.
recent past the leval of energy consumption in the rural
ardas has‘increascd coﬁsidcrably with greater demand for
non—rune@able rgsources like eluctricity, dicsel oil,
keroscne, caoking gas, cte. It is also a fact that with
an increasing populatlon thc traditional runcwablp energy
resources gre getting depleted at o faster rate than formerly
visualised. Nevcrthcles it would be possible through
su;tablu ntratcglns to check the lnLLLaalng demand for none
ment and' augmcntatlon of :cncuablp ene rgy rGaOUICCa within

the village economy.

Objoctives

It is possible to identify vorious bbjuctivus in terms
of’ Lnergy ‘consumption and rural development.  However the
vocus in' this s tudy will be thu following :

1 To atudy the various forms of energy available-renew-
able-and nZn-renewable in o sulected village. The
4vailable forms of enurgy in one village may not be the
5dmE os that bf snothor. It is thercfore necessary to
Ademuiry. the forms of tnergy vources available in the
particular village and evolve suitable metheds of
employing the samu, '

\cd



 2;§ 770 study the BXlBtlng pattern of cnergy consumption,
“ﬁiﬁfA study of tha pattern of tnergy consumption has to take
"“;nto account many factors Llike income-dis tribution,
*Vocqupatlunal distribution, sociv-cultural practices,
5fémily compositian, farm size, cropping patterns,
level of education, ctc.

,.j;In studying these variables it is intended to work out-

mi&ﬁthc general pattnrn of ' consumption and how it is
”freleted to the general development of the villages.

'f'q.‘:‘To aaseas the potential level of available anergy in
‘the v1llage and nearby arecas, The au sessment of avail-
abla energy will be in terms of firownod availablu,
changus in cropping pattexns, cattle and - livestock
populat;nn, ete. It is intended to make a freagible
'study of how far the village can be made self-sufficient
rugardlqg 1tJ.enargy requircementsy.

v'id; ) To'esgimate the energy demand in the village in the
e ‘ com1ng three years and td asscus the feasibility of
) fmeetlng this demand from the available qupply ‘and

o through developing renewable formu of energy ‘and
alternative supplies,
HVillagc'chosen for study in Madurai District :

A preliminary study was made to rﬁuusc a representative
vmllage where research could be carried on for a period of
‘three years on 'Energy resources and rural development!,
‘Three regions werc chosen - the Udllnmpdtt: arga where mostly
vdry Farmxng is carriod on, the Thirumangalam area wherc dry
';farming and wet farming is proctiscd and the Vadipatti
panchayat block whure both dry farming and wet farming ig
followed, The Usilampatti pres was not Yepresentative due
to thi dry farming methods alone that were practised,

| | %
\\
.
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Thlrumengalam 15 uom;-urbanlsud and theo: v;lluges aro not»
:uprcsentatxva in thn fact that dcvelopmant agencxos l;ku ]
'Gandhl Nikaten in the block have changod:the rural anv;ron~
ment there., S0, it was decideod to conccntratu on- the-
’Vadipettl punchayat Union whlch is about 20 miles from
Mudural City., o _

o The Vad;patti punchayat ,union ‘has 31 rcvonuu v1llagas -
" the largest vxllag? being KBtChulkuttl with a population of
v 9 602. The smallest is Chlnnamana;chonpattl with a popu-
i;:latlon of 248.. The;aacund populous village Sholavandan is
semi urban in character with'a population of 6,308, The
arable arca is well: irrlgated and the lond is used for
" paddy and sugurcana cultxvation mainly (wot lunda). Dryv_j
farming is virtuully non-dxistent. The Vlllage cannoat ha
considared to be reprusontut;vn for purposes of energy
onalysis, © o

.

I¢ was, daczdod to choose Katchaikatti, a village about
'24 miles from the Madurai Kemaraj Univorsity. This village
has § hamlets., Thoy aro Semnipatti, Kutladampatt;, Matchal-
;’pattl, [Ramaiyanpatti, Poonchampatti and. Chokkal;ngapuram. '
1t is near the Sirumalai Hills., In matters of energy the
- following sources are utilized. ' | k

0

[. Firewood from Sirumaloi Hills-
1‘ 2.‘ Diosel 0il for pumpsects v }‘.
:V3..,Eluctr1c1ty for pumpacts. . o
, ,4;4'Dry cow-dung for cooking purposes
*'S. Bullocks for cultivation -

Both dry end wet cultlvatlon arc follownd. Theré éro
4323 aeres of dry land whore cholom, cambu and grounduut ars
cultivated. - The wat lands Lcomprise 510 .gcrus whero mainly
peddy is" cult;vatud. ' |

i
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‘In our conaldered opzon thxu=v1llage with its & hamluta
ﬁ;u qu1to represontative’ and thu ntudy ig o be mude:fqr a -
pex;od of 3 yeara, ’ ' '

Muthodolnqy »
The: fxrst stugc of the study is to collect the base
line data’ from the vxllngn. The daota rolntlng to VUIlOU'

,‘fxforms of avu;labla sourcos of unurgy, the pattuen of onurgy

;consumption and rural devalopmunt have to bu collucted,

ﬂ  A census nurvey will be conductud at the village by
“'nconomac investigators with o pre-tested ququlunnqzre.,
‘ »The Burvey shall 1ncludc thn follow1ng ;.

1. Human enorgy in turmJ of: adu group, jypus of b"'¥
work, ectc, B ‘ B
: 2, Bullack energy numbor of days wurPad and suusons;i
’ omployu _
J. Aqrxculturnl ZCaldUQ in toerms of quantxty used,g
‘varzuty, value and arco of agrigultural laad.
4. Cottle dung Lsad as fuel, mdnure, cost of
~collection) yobar gas dnd lihcst0ck populatxon._
5. Bidmass uscd tirowood, chdtcus)
5, tluct11c1ty consumed
T Patrnluum products

~Thu sceand stuqo of the ,atudy will bo tho aﬁalysis of
\hu rolluctud dota in order to bring out specifle rolatiope
'Jhlps among various factors of rural devulopment and energy
canunptmon.

' .Tho above two stages of thu study will give-the existing
fluvel of development and enargy cans umpt;n@. In order to

j“tudy chinngus in the snergy contumption pottern anpd ites ;mpdqt
t
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~ 0£‘1‘03§61 development a Similaf study will“be undertaken in

‘the second and third years

3compare the patternn and development level ‘at

,'yearly parlodsL

Ui
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SOCID CULTURAL INFLUENCCJ ON:THE USE DF VARTOUS SOURCES OF -
ENERGY IN A RURAL SETTING : DOMESYIC AGRICULTURE AND VILLAGE .
‘ INDUJ[RIEJ

Thxs study will focus on the Social and Cultural in-.

‘fluances on the use of various sources of energy in Tamid

‘Nadu v;lla925. Energy has got & very important role to play

ina man's day - to-day lec. Far every action we require-
v'cnurgy.' Rura)l household uaes, various sources of cnergy for(
‘;domastzc purposes, agriculturo production and village in- ,
dustries. Energy used for the above said throe purposes cen
be broadly classified into three categories such as
(i) Humen energy, {ii) Mochanical energy and (iii) Animal
energy. The progress nf our natian depends upan thc progress:
of rural pecnle, sincao elghty percet of India's populatlon is
rural.’ Engrgy is one of the component needs of the intogratédf
- rurel dqxg%ppmeﬁf. '

Wood is tne principal gourru of unergy in the rurol
innreus. chd is very cheap where forest land is avaxlable.
~ Yhere forest land is remotely situated From the vxllage it
 may be replaced by cowdung or commurcial ilems like charcoal,
01%, gas or alectricity, Duc te industrilisation and k
:.urbaniéation people from villages migrated to nearby cities
whore’ domestxc fuel is exponsive es pecially wood, as it has
"~ to be' transported from the far nwoy forests. - The people
have to asdopt other sources aof enurgy for theixr domestic uso.
Often' this rusults in tha usc uf kerasene, charcoal, coal
and LPG, According to one estimate about 55 - 60% of the
enorgy consumed in India is utiliocd for domes t1c puUrpo sSe6,
fis far as Tomil Nadu villages are cuncerned firewood and

cowdung are thu two mo‘ar sources of energy for domestic use

NS
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" Moreover these two are Primarily the poor man's power source.

"Commercial fuels such as coke, cool and kuroscna are utilised

- primarily by urban populations and by the rural rich, In .

villages where joint families uxist some membars go to farest

< to collect firewnod and also to collect cowdung. Mos tly

women and childrenvdo'this work while menfolk go for other
'jobs, One thing that is to be noted here is that the cost
"of human energy spent to collect firewoed and dung in
certain villagus is more than that of the commerical fuel
ovailable in the markect, Still people insist on the
troditional wey of collecting firewood and candung. It has
becomo a port of their culturc. The present study will make
an effort ta understand the social and tultural background
of these people and slso their attitude towards the use of
other source§ of ehbrgy ip village life in thres major areas

N
% ke

of actiyity;:f1) domestic, (2), agriculture and (3) village
industries.

Energy has an important role to Play in agriclGltural
growth, and in 3upporting specific kindg of industries and
services that are essential for agricultural produétion.
Agriculture which accounts for about 48% of the national
incomé.is the kingpin of the national economy, Indian
agricu)ture has undergone rapid madernisation due to tho
scientific advancement, Tamil Nadu villages have also been
inflﬁéncud by the modernisation process and as a result of
the fapid changes in the use of sceds, fertilizers and new
cultivation tochhiquas azu visiulg. Thig modcrniﬁation has
also sween in the mechanisation of farmg like the uso of
tractgrs, electric motar Pumpsets and other devicus, Human

energy in the form of lnbour is aisg Used in considerable

W
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As has boan pointed out carlier Tamil Nadu villages
-are undergeing rapid changes duc to many reasons and it w111
' be interesting to study the social and cultural influences
on tho use of various sources of enorgy in their differant

'act1v1tlas like, domestic agriculture and village lndUStILBS-

:f'Uanctlvca : ’
1) . To study the influcnces of social and cultural habits of

the rural peaple in the use of traditional fuels v1s—a-‘
vis modern fuels 'for domustic purposes

2) 'To undorstand the changing volue system of Tamil Nadu

l villagers as a result of the potential and actual uses .
of the nuwly lntloductnd Sources of energy for domestlc,v
agriculture and village industries ;'

3) a. To atudy the impagt uf the lntroductlon of cummerc;al

" energy for the purposus of domestic, agrzculture and
A '.

v1llage industries
be To study thu impact of the introduction of labour
saving devices in the household, in agriculture ena
o in village industries. B
4) Yo find out whoether there is any relationship butwgen;fﬁd
" use of mechanical energy and the luvel of 1ituracy'qf 
the villagers. ’ S
5) ' To understand the rolg of dxffurent agencies in brxng;ng
changes in the use of new sources of encrgy among the
~villagers, and - .
.6) " To study the influence of modernisation as revealed in.
the use pattorn of energy among villagers, ”

| \- 'be |
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I3H5fhpd61§gy : . :
'Samgling : The area to be .covarad i3 the whole of

; : 20

'2.}, |

3,

b

© Tamil Nadu. Villages will be seclectaed using the Llu:ter

sampling technifguae. The Sample size would be 1% of thaj
total villages in Tamil Nadu. This selection will be
done on tho basis of socio-nconomic criteria like .
literacy, per capita income, levels of housing, owner=~.
ship of land and pattern of cultivation, etc,, levels
of industrial dovelopment; proximity to urban centres;:
and the development of modern transport and communlcatxor
focilities, Within o village, respondents will be
-8alected using the stratificd random sampling tachnlqug

- ‘on u houschold basis at the rate of one per hundrad

households.m

Tool s Doto will be collected using o pre-tested 1nter-
view schedyle, Befors the finpl study a pilot study.
wllL be undertaken in thrac villages in Madurai. Dmstrlc '

Analyszs : Qualitative data will be anulysed manually,
‘while the quantitative d data will be anulysed w;th the»

hulp of computer wherever ncccssary.

Pf;nczpnl InVGstzgntor : Dr. Vcnkatarathinum

Heatl ,
Dcpaztnent of Socxology .
, Madurei Kumaraj Univeraity
. Maduraei 625021 .
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APPENDIX D'
LERCIIBLIQ 8, PROBLEA AL ST G0 L

(1) In both rural and semd-urban aren, whore tors
then 864 of tho population liva, nnn-cormercian fuels such as £1ro-
vood, -dung~cake, vaste producta, cte., nocousit foP nanrly 005 of
tho doswstic cnorgy demwndn and tho nxiaéing fonraurass of thaase
Jtews ape fast dvindling. Somnarad to douentie noeday energy
derands for agriculture which formio tho predominant proozcupation
ig far loss und 18 oarrfod out te the axtent of abut 7635 with
nusocle powar $.0. human and bullcael onrrpv,

(2) Tho cnorgy shortage for domestic nhaods rather
than focd shortago 18 oxpoctod to inarcasingly pose difficult probloms
in the next docade. In reasent yours fir:wood prices are soaring
ahead of most other items; whilo altaornative aourroes of domwatio
onergy gsuch as gobar gasy solar dovices, ote., havo not been
davelopad suffioclontly.

(3) Tho fueluood crisis in broving to a proportion
hitherto unimown und $6s acunpequoncen nra fag !are serfous to the
rural aconory u.nd the vay of living than tho ¢ .nuscquonces of f'éasil
fuel crisio, upon dovelopud nuticns and urban comunities,

(3a) At & per eaplita uno of 0.6 to 0,7 tonnes of
!‘iromod paf year, any nodereto siped commundty utilierg tho uvallable
fireuwaod at o rate nogoral fold highaz than thay aro natural 1y
roplenishod vithin thelp revenue lfeitn, Consemiently enormous
timo and onesgy ore spont on colleating cirrwooﬂ, oftan tirme s
trokking 4»5 lav por day. Tt 2p oatirated that of tho huran hourg
sront pef annur on deoftio activitico, 1R° ucmt touards firovood
gathoring,

{4) It bhas boen ostimted that the furldwood
supply from the oxisting forosts Fesoursos account for only lesn
than 15 of tho total noed in Tamdl adu, The reat are dorived

1 Hough Drafts,
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~and thiu 1s practically truo for other Atateos aa woll from the
pvivutoly owned as woll ag fron the nnrescrvod foreat lands
thnt bolong to tho Oovernment or to the corcunidty as a vhole,
Ths.s rosourco is thae loast organisod nad ovor exploitod, ard
tho rofora cannot last long., This bas been the gnuse oy the
: proscent fuelwvood oriais in tho rursl India. Henno, an attenpt
to inStiato coolal agro forestry programmes vera thought of a
fov gears ago anu this oonuupt ham boon promotod extonsivoly
‘timughout the country,

(5) Improvement 1a -the féwarocod poaltion through
aystematic effort will not only facilitate the divorsion of noarly
207 of the available nanpouver from fuclwood gathoring to productive
farnwork, tut also will constituto a subgtontial feedstoock for any
enolrgy conversion system in the rural sot up for uuo in agrioulture
and rural incustrios,

(G6) ”houah theso programmos are initia%ed well évop
20 years ogo in ‘the 8outh not ruch of tanglable renuits have

beon achioved for want of ayntatatlc appronch to tho problem with
'any survey of avellable land, and scientific data base, Although
thousands of soron have boon planted by tho vurions agoncing, no
propor information about the productivity %nvoln or the miitablity
of n choson plant npocics to tho soil or climatic conditions are
'nvailublo. lo aspecifio targeots in teros of fuelwood producgivi ty
has boon set oxoopt for tho eoxtent of plantation aroa.

(7) T¥anater of toohno)our or exporionoo gnined
olseuhcro e&rnot be effrgtive in under-a%ing plantation vorks
in d cagsive sdnle as oach rogion has got to dovelop and use
tho bost tfoo forms and niantation practiceg that ouit the
apooific agirozolimatie conultiona of thedr ewn,

00.0003
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SIJECTIVESH

The objoot of the proposal 4a to detormine the
woat sultablo plant spocles and thelr asilvicultural parsmotegs
maxional woody biomasn production under oix finjor catogorics of
agro-climatic aonditiong of the roglon vizs

1) Coastal 1t (Salino nnd Aaltmarah)

8) Inland arid Zonos

8) Lands with marginel igrigation facilitios

4) Ratn fed area

B) Intormadrary levels and

6) Noclairable lands such an vater tanks, lakoo,
yivar soanal bunds.

Produotivity data and porrormnneo‘projeotn of
existing plentationg sponcored by hiato agenciens will be
detormined and roqufisite soicntific and operational detalile will
be vorked out to fmprovae ths productivity pnr unit area hesides
formulating hﬁaokago" programnos with more suitable plant typos
‘for the future plantation offortn for fuslwood n 2ll thy 1ix
availablo land types.

l..4



i Btu.dys o

e Tho ou going gocial ngro-rorestery programmas
under the Stato nupport suffer from the rollowinga

(1)

(2)

(3)

Only 2 or 3 gonara are extenuively unod for

masaive plnntution under all agro—ol!matio _
sonditions baned on tholr extreme hardiness
to grov under a varloty of conditions, '

No experimental approach has beon used to
elicit any ¥ind of data viz,., the productivlty‘
Rotation oycle, Slivicultural practice such
as manuring, pesticide application, plant
density, aaol!ng physiology cte..,

The most hardy speciesr wore planted oh"the
pattern of traditional "qubaistance Farming"

‘rather than making any effort to optimirzig

_.their ylelds (Minimal risk approach rather

'.than maximiging the productivity)

The folloving results are oxpeated out of this

(A) Wmmw

Boat suited plunt species to varying

'ugro-climntio donditions (Salineencid soils, rainfed, irrigated

. oarid conditions) will be identified with sultable nlternatives

' based on .cnd-uso sriteria such as fualwood, fodder or comibation

‘of bath,

...IQ.S
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(B) &ﬂnmmmm

(1) Aporopriate sornd storage and nursary
tochnologien will be dovaloped to aut
back on wastaro in expendgture at thin
iwportant step of nilvienlturnl practica,

. (2) 8utlable methodologios and proceduros
associated with tho estnblishment and 1ntial
growth of voody blomang spocies will be
developed such aas

(a) 8hoot/root ratio of tho seodlings
vell optimige tholr survival
after planting !

(b) Amount, duration and timing of
irrigation neoded during the oarly
phases of their astablislmont in

~ the fiqld . .

(0)S0il faotors, photo synthatic
oozpetirnco of the noodlings, §reiges
+ tion and pest-care mothods atteay

‘ (?) Suitable intor-~aropning pattorns, plant
S ‘_ cropping mixan will -bto worked out both to
safoguard against nof’-nutriont depliotion
as voll as to marimiee the return from the
aroa.

"(4) For oach idnntifleu specied & cust bonefit
K . annlynis of much as cnorgy input/output budputs
for tho antieipated range of phyaieal and
soaial conditions will bo nssesgod,

...8
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W-
\dthin tms broarder pnr')peotivea, a sorios of

voll doﬂ.nod individual prograums will bo oharted for 1ntonnivo
: study, They would inoludes ' SIS AT N S
\ © 1) Kass selection in oaoh or tho saleoted region
: for the 1dont1fying tho beat adopted woody
- gpecles and estination. of woody biomasn
produstion,
2) Rstablish seed storage and nursary techndlogy
centres for distribution of seeds and seedlls
ings,

RE 'rhla pregroome will include the study of:
, noednng phyaiology of tho soloctod spooies such as the baot

" ‘ghoot/root rutio, pre=plantation treatnents for lovering their
" mortality and for shortening the yoars of rotation ayale,
photosynthetic potential, soed dressing with nitrogen fixing
bactorinl cultures and/or antifungal matorials.

3) Colleation of data on produotivity gfowtb
performancoe soil typos coppieing potential,
. interoropping eto..y from the existing
e plantations doveloped by various agencies,

- 4) Eatnblish now plantations with well devoloped
sxporimental designs for moh plant species
. for ovontinious monitoring and collesction of
othor data on othier species, other than the
o ongs already in use.
. 6) Dotormination of seleation oriteris am woo}
bionnss plantation in the saltmarsh and
saline soils of the vast coastal raegion eta,.,

...0.7
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Species. © . .- Production of % : ’; Plantation Silviculture Extension
Selection = ' . ‘Seeds & Seed-‘ R A : } . practice -
. o Hngs - . - HTQ Existing 'ﬂg! _ T
1.From local -~ -1.Storage LT f_Data col]ect1on Experimental- ‘T.Plant density 1.Training
population - . e . design for . L : of person-
B ) _ 2.Germination R Productiv1ty 1n ' quick and - - 2.Water regime - nmnel in
2.From exotic , o tenns. '?‘ L reliable | - o .. . Data Coll-
ones .~ 3.Nursary technology - - : LT data . -3.Inter cropp- ection
.o ' 1 Photosynthe- e ing crop- - Plantation
3.Growth crit- 4 .Germination physi~-. . ' 515 LT m1xes 2, work Silvi-
-eria{fast/ ology for optimi- - ) SRR v ’ . < culture
slow) zing the survival 2. Soil types T S 4.5011 Nutrient :
- and productivity - ) Sl statue after 2.Propagat- -
;~4 Edaphic cri- . 3. Irr1agat10n R T and before ion of e
"ter1a(soill 5.1dentification of L reg1ons . o LT C Woody Bio-
c1imate) methods for early. - - o 5.Plantation mass conce-
- assessment of prod- .date pt
uctivity potencial B ,
B : . 6.Pest control 3.Energy use.
D oo patterns-
L. 7.Fertilizer etc..,
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4} Ressarch Assistant (4" poou) . ;'15,000; - . 215, unuh ST
§) Sscrotarisl A--ict-ncl .nd ; ' nE f' R
stationary, estc, : fng.UDU e

6) Field Asafiatants (6 poltl) S i i24 OUD

7) Farm mechanic 1 pott) : ‘fgin GOUTY _ e

8) Casual Labour : S.Dﬂﬂff 'f<5,090
— : Total p.a. 50,000 . 1,16,800 2,26,000

- zﬁn-ﬂncarfing for 5 ysars 2,50,000 .5,84,000 10, 80,000
Kon-Recurring 8,830,000 2,90,000 ".su.unu
¢.480, 6po 1n. 60 , 00 94 LL.BrD




Estimation of Village Energy and'Noodyvsio-mass Reduireménfs

1. Introduction
‘During the recent past the level of energy cohsumption<has increased
considerably with greater demand for non-renewable resouces, whose supply
1§ restricted. Therefore it has become necessary to concentrate,qn
- renewable energy resources, especially in the rural economy. In tﬁis
”context. it is proposed to estimate the energy and woody bio-mass require-
ments in/selected villages of Madurai District. |
2, Objectives:
(1) To'study the various forms of energy used in the villages.
(11) To assess the requirements and supplies 6f fuel food and
bio-mass,
(111) To determine the pattern of energy consumption.
(iv) To determine the pattern of supply of energy . 5
(v) To estimate the demand for ahd supply of - fuel wood and

bio-mass for the immediate future (5 years).

3. Data and Methodology: _

The villages of Madurai district may be classified into one of three
bro;d categories, namely, (i) agro-urban villages (ii) agrarian villages
and (i11) backward villages. For the present study three villages, one
for each of the above categories is selected and they are the following:

(1) Sholavandan village - this is an agro - urban village,
situated at a distance of 18 kms North of Madurai City, with about 2000
_household and 10,000 population. .

W



2.

(11) Chatrapatti Village - This is purely an. agrarian village,
situated at a distance of about 40 kms., South of Madurai City,with
about 200 households and 1000 population.

(111) Vadakkampati Village - This 1s a backward villacet situated
at a distance of 20 kms., West of Maduraf city. with about 400 households
and 2000 population.

For the present study, 1t 1s proposed to- cover 1000 households as
given below. ' ‘

’ (1)  Sholavandan - A400 households to be chosen at random

(11) ;Chatrapattl - A the households 200 in number

(11l) Vadakkompatti- A11 the households 400 in number

The required data has to be collected both from the chosen households
and village officers. For collecting data from households a detailed
schedule will be prepared and administered at the household level by
investigators. The schedule will include the following aspects:

a.»Household and demographic particulars

b. Socio-economic data which include those on income, assets

“and land holdings, education, caste, religion, consumption, etc.:
¢ Energy requirements which will include data on quantities
and values of the following: ’
1) agricultural residue (i1) cow'dung (111) fuel wood
(1v) charcoal (v) kerosene, etc.

To assess the availability of energy resources in the respective
village areas, it is also necessary to know the geography and the ecology of the
villages and their surroundings. Data regarding these have to be collected

from the village officers and taluk offices.

| \q)'b
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The‘study of consumption pattérniof different energy resources will
“involve the use of multiple linear regression. The variation in the
patterns of consumption between the three villages can be studied through
the estimated regression equations. In the demand estimation, the per
capita requjreﬁent for each type of energy resource has to be worked

out. The estimation of demand in future requires the projection of

" . population, and per capita energy requirements. For this linear

equations may be used.
4. Budget
4.1. Personnel
Statisticians .......... 2 Rs.750 p.m. each
Investigators .......... 7 Rs.600 p.m. each
) Typist evessseess 1 Rs.400 p.m. each

4.2, Expenditure year-wise: (in Rupees)

ﬁg:l t em 1 year 11 year IIl year IV vear
‘1. Staff 73,200 73,200 73,200 73,200
2. Stationery &

’ Printing 4,500 2,500 2,500 2,500
3. Travel 3,000 3,000 3,000 3,000
4, Computation 1,500 1,500 1,500 1,500
5. Miscellaneous 500 500 500 500

Total 82,700 80,700 80,7 ©3,700

Total estimate for four years Rs.3,24,800/-

o
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Estimation OT vi11idqge energy anda WD()(]_Y Dl()ll(ﬁb roqmrcnu‘nts
In our rural socioty various forms of energy used SR

includes wood, cow-dung, kerosene etc iccording in thair availubility;
The consumption of energy is also according to some social waluen
gariables namely the level of litarucy, urban coﬁtact, the type of
communication in tho village stu., Sp the social constraints of the
village determine the type of enorgy uned by them. The traditional
and indf%nouu forms of onergy im uscd oven today by our villagors and:
aven Lhu mnode of collection of energy is samo us older dayas, -

Wood is the principal source of energy én our rural
areas because of availability and lessor cost, In Tamil Nadu domestic
energy is coming largely from wood, both jiun tho urban and rural

"areua. Tha rura] fnlk denande on- wood for domestic purpose as uell
as for commercial purposees, The vill¢5era spent a good amount of
time in collecting thq’onergy and 'in the traditional Jjoint tamily .
a ‘section of the membera will be entitlod to do this job,

As the Indian socloty is not much changed GSpecivlly ‘

‘the villuge side the traditional way of conﬂumption of energy is still
in practico. As long as the value nystem of tho villagers romain
traditional they. will bhe relactant to adopt new forms of energy
resourses,

Energy is used not only for the domedtic purpose. hut
also for the agrécultursl growth and in supporting specific kinds
od industries and norvicoa that arag esugntiul for agricultural
production, Thus broadly village enoryy goes in three different ways
namely domostic agricultural and industrial,” The demand for energy .
in incerasing day by duy due to modexninntion but Lhe 1utu of supply
of energy is not catching up to that rate as the reuouans of energy
supply 1a very limited in the rural arens,

v,
.

Now the question ariuoa. If the villagers areg encouragedi
to produce to some scrt ot new energy on their own, will they h

accopted it° will thay Lhange the traditiondl vuluea and adopt new
values as for ag energy is concerned? Will they co-operate to the
alied ldfliernce? '

Focuaoing uttention on the above points the main
obJectivon:etpe ostudy wﬂll be the following:

1. A socio. culturnl AUrvey to understund the 8soci
buckvrnund of the villagers,

;,_B!est Avqxlable‘ Document

2l and the cultural..




2, To study the present pattern of hnurgy consuuption,

5. To study the traditional values and Lheir rolationship to the consum-~ ”
ption of aenergy, ' o

4. To ntudy ths woody biomass roquiroments for the next five yosrs, :
5..70 8 tudy the attitudn of pooplo tovards ‘tha modernisation of onergy.-
-6.'To understand the rolo of different avoncios in bringing chanyes in the

une of noew aourses of energy amons tho villagors, -
7. Ta study the impact of woody hiomass in the lifa of villagers,

and
8., Ta find out the chansing villnge atructure.

Mathodology.

- — . o ot S 4 S G e et

The villnges of the Districts will be selected atter a pilot
Burvey and #ill be ‘atratrified on the baasis of the uvpilnbillty of the fi
energy resourses along with the rate of development( Multi-Phase Sampling)
Aftor clustering the villages & ynmple will bo selected for
dotailed atudy(Stratified Cluster Sampling). Census method will ba '
used for houue~hold uurvoy.

- .Tools and Technxquas. ' .

B e D G Gt et e G i i et 4t o W 0 mn

‘ Interview—Schodqla, Caso atudy, Pagticipant obsarvation,
- Depth interview, : ’

- Duration,
;x.;Stqge 1. to Stage 3, 18 months.
Stage. 3 to Stage 4, 20 months,

‘Gtage 4 to. Stage 5 , 22 manths,

i



PERSONNEL

ors(Honorary) '~ 1) DT,N,Venkataratnan
?irectopa(ﬂowgréry}u‘\ﬁ ) Pgofesaor and Head |

Depaxtment of Sociology,
Madurai Kamaraj University,
Madurai - 625021,

Co—Direqtor(Hdhdrary) 2) Dr SMrn)L Thara Bhat,
v " R Dapartman\ of Soclolo@y,
Madurai Kamaraj University,

A Madurai-525021,
Resoarch Officer . one _ . : S 166180;00”ff
{ps 1200 50-1300~ 60 1900) 212)2 00X5, : o
1beonsarch Associatas Four ' . L B 35456°:db?
(#700-40-1100-50~-1600) 18228 oo x4x5.. L

Kesearch Assbbtants Eight ST - 276400.00
(ks 480-20-540-25-790) | i, T

Research FPollows Pour M A ﬁf'»a : . 144000,00 " .
(sG00 X 4 X 12X 5) RS o
Stutistician : Ona' : C tf s f:“'_ '%18228,00 ‘:
(¥ 700-40-1100- 50-1600).- . IR S
Fleld Assintants Pougif R - 18000.,00"
(% 250-8—330-10-400) o o oy
Glerk lome L e sassg0
(360-20~ 540-25-040) B ' S
Attonder £ . One L : 353?5;b0?
(4300~10~360--15-450) B | R BT
Driver .. Ong-. | 35000.06' -
A(ké55-10-405—155480;20a620)}vs R e

| o ﬁi?éii:éé:
QIQLB_EEPFNDITUHL
. Stationary (u1oooo 00X5) - 50000,00°
Oftice eqdipments 50000,00
Furniture . 100000, 00 ,
' gooku & Periodic la 20000.00 o
TR, personnel 50000, 00 _ v
<m1oooo oo X 5) : C
Vechicle(Vin) 102000, 00
Cyele 500,00
Maintainence cherges 5020 .00
Miscellaneous ‘ - 18775.00
o SR 39327 S00 v S
Grand toted <L Il Tt 1508548.00 .
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"”APPEﬁDiX E.} Techinc1a13éipéé{{;ééf§ﬁygésteq;gr§éh12afidnsxandjihdividua]s ybf

Orgaﬁizat1bﬁs
_ UNIFOR'

<. CID -
~SECID

' Individuals
‘Biomass Production Spec1alist

. Dr. Al Ek, School of Forestry, University of Minnesota
- Dr, Harold Burkhardt, College of Natural Resources, VPI

“¢ Dr. Peter Ffolliott, Forest and Natural Resources, Univ. of Arizona
Dr. Charles Hatch, Co]]ege of FWR, University of Idaho

finformat1on Scientist
Dr. Ron Force, Reference Librarian, Washington State Univ

Reforestation Specialist
Dr. Brian Cleary, School of Forestry, Oregon State Univ.
Dr. David Wenny, College of FWR, University of Idaho

‘Tree and Shrub Improvement Specialist
Dr. Bi11 Libby, School of Natural Resources, Univ. of Calif. Uerkele)
Dr. Lauren Fins, Inland Empire Tree Improvemenu Cooperative,
“niversity of Idaho

Forest Insect and Disease Specialist
Dr. Karel Stoszek, College of FWR, University of Idaho
‘Dr. Ron Stark, WSBH Project D1rector, Pacific Northwest Forest &
Range Expt. Sta., USDA F.S.

Resource Economist
Dr. Hans Gregerson, School of Forestry, Univ. of Minnesota
Dr. Robert Gregory, School of Natural Resources, Univ. of M1chigan
) Dr. Lee Medema, College of FWR, Un1versity of Idaho

Rural Sociologist
Dr. Gary Machlis, CooperatiVe Park Studies Unit, Univ. of Idaho




h.;Organizations and Ind1v1dua1s Visited {1L;f,flﬁf'5'=*'n:}

,New Deh11 ' ' G
Government of India. Department of Sc1ence and Technology
. Mr. M. Dayal, Energy Advisor - ‘ P
' Dr. J. Dhar, Principal Scientific Officer S e
Inspector General of Forests O R I ST R
© Mr, N. D. Bachkheti ';_» N Lo

Dﬂwabm‘ RERESEE
Forest Research Institute and Co11ege Sl
“Dr. R, N. Kaul, Director S
Dr. M. M. Pant, Dean
~ “Mr. 0. N. Kaul
© Dr. K. Gurumurti
. Mr. S. P. Singh

Lucknow
~. National Botanical Research Institut*‘
- Dr. T. N, Khoshoo, Director
Dr. J. K. Maheshwari
DOr. S. D. Khanduja
Dr. M. N. Gupta
Dr. P. D. Dogra
Dr. H. C. Chaturvedi
Mr. V. Chandra
Mr. P. N, Misra
Mr. B. R, Juneja '
.7k~ Research and Development c1rc1e U P s
f'ﬁﬁ;’;' Mr. A. N. Chaturvedi, Conservator of Forestsg

P Madurai .
-+ Madurai-Kamaraj University '
:Dr. ‘A, Gnanam, Biomass Centre Director
Dr. S. Krishnaswamy
- Dr. John D. K. Sundarsingh
. -Dr. (Mrs.) L. Thara Bhai
. State Social Forestpy Department ,
Mr. S. Sankaramurthy, Conservator of Forests
Mr. James Joseph, Conservator of Forests '
Dr. S. Kondas, Conservator of Forests
Agriculture University
Dean of College
Government Officials
Collector




" APPENDIX G. Implementation Plan

1. Scheduling and Budgeting

a.

‘1. Funding will be in two tranches,

6-month Start-up Period

1. Recruit staff (US/Indo)

2, Preliminary work plans are developed

« Intensify the literature review effort

. Order equipment not dependent on project design

roject Work Plan Development and Approval (6-month period)
« U,S. consultants are in place at the Biomass Centres

. Indian staff is hired and in place S

+ Project development tour is completed

. Formal work plans are prepared per schedule

roject Execution and Reporting (30-month period)

+ Research program is carried out :

« Annual workshops are held and progress reports are prepared
and submitted to GOI/USAID :

+ Research products are distributed to social forestry
organizations and the scientific conmunity

3
4
P
1
2
3
4
[
1
2
3

Project Budgeting
The initial traunch is to
cover funds for the first 12 months of the project (a and b},
The second trauch is to begin after the approval of the
formal work plans,
2. Annual expenditures
Year

2 3 4 5

; Rs (Lakhs)
. AID 51 51 51 0 0
GOI 19 19 19 33 .33
Total 70 70 70 33 33

Rs 276 Lakh - -~ = o
$ 3.1 mill{on TSRO
($1.7 mill{on U.S. and $1.4 million .G0I)

Total project Cost =




2

;Aﬁﬁénotif 6. Continued

Covenants and Conditions Precedent o

a. .

bo'

Personne]

1. Must have personnel ceiling for penmanent ful] time scientist

positions and support personnel (CP)

‘Performance N o
1. Formal work plans are prepared for GOI/USAID approval by -

¢ date ) (Cov)
2. Project development tour and annual workshops and progress
reports per schedule {Cov)

":%713. Research products disseminated (Cov)

i"vMonitoring and Review
1. U,S. consultant assessment reports at the: end of each

assignment
2. Annua] workshop and progress report documentation (Cov)




APPENDIX H. Technicial Expertise: Scope of Work

Biomass Production Specialist
1. Work directly with the Biomass Centre Directors in coordinating
woody biomass production research program activities between the
. two biomass centers, forestry organizations and agricultural
‘universities

‘ '2; Assist Biomass Centre Directors in focusing the direction of the
- woody biomass production research program on critical energy ‘
and social forestry plantation needs.

"3, MWork directly with U,S. specialists in coordinating individual
, research components ‘into the woody biomass production research
program

"4, Formulate and conduct a biomass plantation assessment tour in ’
collaboration with the Biomass Centre Directors, forestry organization
and agricultural universities

5, Provide assistance with and identify training needed in methodo]ogies
- associated with the quantification of research results

6. Prepare written reports 1) identifying individuals needing quant1tat1v
training, 2) describing the specific type and length of training
needed, and 3) assessing, upon complétion, the 1mpact of the
training on the program.

7. Prepare written reports 1) evaluating the progress of the woody
- biomass production program, 2) defining problems and constraints
affecting woody biomass production program results, and 3)
recommending needed woody biomass production program modifications

Information Scientist _

‘1. Formulate a computer-compatible system for indexing biomass
1iterature that is consistent with NBRI's needs and compatible with
its current information services and 11brary

2. Determine the type of training needed in computerized 1nfbrmation R
management systems

. 3. Prepare a written report 1) describing a computer-compatible system
for indexing biomass literature, 2) identifying individuals need1ng
computerized information management systems training, and 3)
describing the specific type and length of training needed




_ APPENDIX H. Continued -

‘ Ref$restation Specialist -

Tree a
I

Tour selected forest nursury production facilities and biomass

Plantations and identify critical’factors and practices affecting
plant survival :

Work directly with the Biomass Production Specialist to identify

‘ways of coordinating factors affecting plantation establishment into

the woody biomass production research program

Formulate a research problem analysis that addresses nursury
management and plantation survival needs .

Determine the type of training needed by research scientists
working in the nursury management and plantation survival research
program

Prepare a written report 1) describing the research problem analysis,
2) identifying individuals needing nursury management and plantation
survival research training, 3) describing the specific type and
length of training needed, and 4) assessing the progress of the
plantation establishment relationships component of the woody

biomass research program

nd Shrub Improvement Specialist ;

Tour selected biomass plantations and natural forests on marginal
and submarginal lands and identify factors which may suggest
apparent genetic differences in woody plants

Formulate a genetic tree and shrub improvement program fofinbdy .’*
plant plantations. : ~ :

Determine the type of training needed by research seiéntists
working in the genetics research program

Prepare a written report 1) describing the _genetic tree and
shrub improvement program, 2) fdentifying individuals needing
genetics training, 3) descrihing. the specific type and length
of training needed, and 4) assessing the progress of the seed
procurement and maintainence component of the woody biomass
research program




APPENDIX H, Continued

Forest Insect and Disease Specialist
1. Tour selected biomass plantations and natural forests on mar§inal
and submarginal lands, identify apparent animal, insect and
disease damage, and assess factors that may result in future
animal, insect and désease problems

| 2. Work directly with the Biomass Production Specialist to identify
ways of coordinating animal, insect and disease factors affecting
biomass plantation production into the research program

3. Formulate an Integrated Pest Management research program for
woody biomass plantations

4, Determine the type of training needed by research seientists
viorking in pest management research programs

5. Prepare a written report 1) describing the integrated pest
management research program, 2) identifying individuals needing
pest management research training, 3) describing the specific
type and length of training needed, and 4) assessing the progress
of the insects and disease impacts component of the woody
biomass research program

Resource Economist
1. Identify factors which influence biomass investments and supply/demand
relationships
2. Work directly with the Biomass Production Specialist and the Rural
Sociologist to coordinate economic and social factors affecting
biomass plantation production into the research program

'3, Formulate a research problem analysis that addresses biomass
plantation investment needs both in terms of cconomic and social
. factors.

4, Determine the type of training needed by résearch scientists
working in the resource economics research program

5. Prepare a written report 1) describing the research problem
analysis, 2; identifying individuals needing reseurce economics
training, 3) describing the specific type and length of training
needed, and 4) assessing the progress of the economic and social
assessments conponent of the woody biomass research program



~ APPENDIX H, Continued

Rural Sociologist

1.

2.,

3

Identify factors which influence a vilage's consumption habits,
goals and value systems

Work directly with the Biomass Production Specfalist and the
Resource Economist to coordinate economic and social factors affecting
biomass plantation production into the research program

Formulate a research problem analysis focused at social factors
influencing biomass plantation production and consumption

Determine the type of training needed by research scientists

- vorking in the rural sociology research program

Prepare a written report 1) describing the research proplem
analysis, 2 identifying individuals needing rural sociology
training, 3 describing the specific type and length of training
needed, and 4) assessing the progress of the economic and social
assessment component of the woody biomass research program
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