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Executive Summary
 

This reports on discussions concerning the production of 
a
 
manual on the seeds of selected woody spocies in India. Outputs 

of the project will be a manual on collection and compiling tree
 
seed data, a workshop on same, 
 identification of needed tree seed 
research, a 
tree seed technology 
manual and species data on
 

selected trees 
in India and tree seed research.
 

A major problem exists due 
to the prospective termination
 

of the Agroforestry subproject 
and some 
ideas are offered for
 

possible solutions. 
 None were finalized however.
 

It is recommended 
the project be initiated 
under the
 
Agroforestry subproject 
which terminates 
in 18 months. During
 

that time concerted efforts should be 
made by 
ICAR to finalize
 

a method so the project can be carried to completion (60 months)
 

A complete proposal 
 for producing the manual in
 

collaboration with ICAR is attached.
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Introduction
 

India uses woody plant products for construction material, pulp,fuel, fodder, oils, 
 pharmaceuticals, 
traditional 
 medicines,
tannin, food and fiber. 
Demand for wood products greatly exceeds
supply and markets exist for 
increased supply of 
agroforestry
products such as 
fruit and speciality items. 
Too, depletion of
woody plant resources results in environmental degradation. 
Too
often, regeneration projects begin with seedling productionpaying little attention to 
the important preceeding step of how
to produce and use the highest quality seed. 
 The seed, not the
seedling, 
is the basic biological 
unit of plant regeneration.
It will continue to be until biotechnological methods ,forproducing plantable plants,are 
a feasible reality. 
 II)forrIi7tioIon the seeds of woody plants is therefore extremely inportant arida source book on the seeds of the specie3 that furii sh such avast array of products in India would be of great value, both
nationally and internationally. 

India 
is increasing its -use of woody plant seedagroforestry and is approaching 
in 

the point in its forestry treeimprovement programs where it will be producing more costly seed
in seed orchards. 
 Information 
on proper handling, storing 
and
testing 
of these 
 seed is of importance 
 and economically
 
desirable.
 

In 1989, following a shortcourse on tree seed technologyCoimbatore, Tamil Nadu a pre-proposal 
in 

was sent to USAID/India todetermine interest in compiling a manual on selected tree seedin India patterned after the highly successiful USDA Ilanibook,Seeds of the Woody Pliats in the Uni ted Stlites. 'Ihere w1sinterest expressed which led to further discussion conceril ig theproject. This report deals with a nssi nm(,nt. for (Iscussiori aridclarification of the modalities of the project. 
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Project Background
 

The Indo-US Subcommission 
 of) Agriculture identI fiedagroforestry as an important area of mutual interest. Following
this, the ICAR and USAID developed a subproject funded arid 
implemented under the USAID Agricultural Research Project.

In May 1988, a two year work. plan for the ARP subproject on 
agroforestry was submitted by C.R. Hatch and D.P. Richards. 
The
 
document 
described a detailed plan 
for major agroforestry

subproject activities over a two-year period. One of the 
proposed activities was 
the presentation of 
workshops in 
India
 
by U.S. scientists, 
one of the workshops 
was on tree seed
 
technology and management.
 

Accordingly, in May 1989, a shortcourse-cum-workshop on t.ree
seed technology was presented by Drs. Bonner, Land and Elam of
Mississippi State University.. It was held at Inmi I Nadu 
Agricultural 
 University 
 under the auspices of' the USAIDI 
Agroforestry subproject. A need for a woody plant seed manual 
was identified and a recommendation to that effect was made in
the consultant's report to Winrock lnte-national and USAID. As 
a follow-up activity a proposal to determine interest in such
project was submitted to USAID/India 

a 
by the HSU scientists who 

conducted the workshop. 

Following submission of the proposal ICAR proposed a oneweek visit to India to further discuss 
details including

modalities, manual outline, cost involved, scientists to be 
associated, 
 time frame and finalize a memornridum of 
understanding. 

Objective
 

To discuss specifics for preparation of a woody plant seed

manual for India including modnl ities cost, I id 1dig and 
participation . 



Problems
 

The major problem is that this is a 60 month project and the
agroforesty subpro.ject terminates in 18 months, unless extended
 
or renewed. 
 Possible solutions "would be
 
1. Extension/renewal of the agroforestry subproject.

2. Initiate under agroforestry, complete under an Institute 

such as 
the National Institute for Agroforestry Research at
 
Jhansi.
 

3. 
 Use of the NBPGR as a vehicle for completion. 
 (See 
discussion in Addendum to Proposal ). 
Another problem is that USAID has no facility through which 

to pay proposed compiling scientists 
-
this cannot be solved by
 
a consultant.
 

Recommendations
 

Following discussion with representatives of Winrock 
(McClung, Singh, Srinivasan), IGAR (Chinnamani, Abrol), USAID
(Becker, Yadav) and NBPGR (Rana) the following is proposed 
concerning the project.
 

As previously stated, the problem 
area 
is that the length

of the project (60 months) exceeds the termination (Junedate 
1992) for the Agroforestry subproject. If the Agroforestry
project is extended or renewed this problem is solved, if lot,

alternative 
means for carrying the project to its conclusion must

be found. Various avenues 
 have heeji stiggested. 'The mot

feasible may to
be complete .the project under the auspices of one

of the ICAR instituten 
 stuch as the National InLItiLute for 
Agroforestry Research at Jhansi. This potential probl]em cal anid

should 
 be resolved by ICAI1 i f the project is considered 
worthwhile and initiating funding provided through USAID under 
the Agroforestry Subproject.
 

A discussion was held witi Dr. R.S. Rana, Director of the
National Bureau of Plant Genetic Resources at the suggestion of
John Becker to explore the possibility of using the NJIP(;h as a
vehicle for completion oi the woody plantt seed mantital. Dr. Rana 
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said that information 
from the manual would be useful to 
NBPGR
 
and indeed, agroforestry species were included in the mandate of
 
the program. lie said, however, that the program was user' driver
 
and thus far agroforestry was 
not of high priority, lie further 
expressed interest in information that would be contained in the 
manual developed for the woody plant seed manual workshop. As
 
far as collaboration on 
the woody plant seed manual project was
 
concerned there was no 
provision in 
their mandate for such. 
 lie
 
added that 
a dialogue between Dr. Abrol and his counterpart Dr.
 
Paroda, over 
the NBPGR project, could be 
initiated, however, it
 
was Dr. Rana's opinion that Dr. 
Abrol should be the 
one to riake
 
the initial approach. Ife,did 
not offer much support to the idea 
that the NBPGR could be a cooperating agency even though the 
information contained in the woody plant seed manual was of 
interest and would be useful. 

Another means for completion of the project was suggested
by John Becker and Dr. Yadav. "1hat being the use of the 
Technical Assistance Support Program (IASP) to complete the 
project after its beginniing in Agroforestry .
 

Time during this consultancy did 
not allow exploration of 
all options. However, it is recommended that the projet be 
initiated in 1991 under the Agroforest~ry__subproject and means to 
complete it 
be vigorously sou 
 -ht.bv
.ICAi?.
 

Further that.the implementation and responsibilities 
be as
 
shown in the attached project proposal with particular attention
 
paid to the Addenduma to Proposal dat.ed December 12, 1990 and the 
recommendations proposed there. 
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December 12, 1990
 

Addendum to Proposal 

I. Manual on the Seeds of Selected Woody Plants in India
 

Following discussion with representatives of Winrock
 
(McClung, Srinivasan), ICAR (Chinnamani , Abrol), USAID 
(Becker,
 
Yadav) and NBPGR (Rana) the following is proposed concerning the
 

project.
 

A major problem area is that the length of the project (60
 
months) exceeds the termination date (June 1992) for the
 
Agroforestry subproject. 
If the Agroforestry project is extended
 
or renewed this problem is 
solved, if not, alternative means for
 
carrying the project to its conclusion must be found. Various 
avenues have been suggested. The most feasible may be to 
complete the project under the auspices of one of the I3AR 
institutes such as the National Institute for Agroforestry 
Research at Jhansi. 
 This potential pr'oble'm can a1id should be 
resolved by ICAR if the project is considered worthwhile arid 
initiating funding provided through USAID under the Agroforestry
 

Subproject.
 

A discussion was 
held with Dr. Il.S. Rana, Director of the
 
National Bureau of Plant Genetic Resources at the suggestion of
 
John Becker to explore the possibility of using the NBPGR as a
 
vehicle for completion of the woody plant seed manual. Dr. Rlana 
said that information from the manual would be useful to NBI"GR 
and indeed, agroforestry species were included in the mandate of 
the program. He said, however, that the program was user driven 

and thus far agroforestry was not of high priority. lie furt.hor 
expressed interest in information that would be contained in the 
manual developed for the woody p1nnt sefr ,1,t I work,,itil. As 
far as collaboration on, the woody plant seed manual project was 
concerned there was no provision in their mandate for such. lie 
added that a dialogue between Dr. Abrol and his counterpart Dr. 
Paroda, over 
the NBPGR project, could be initiated, however, it
 
was Dr. Rana's opinion chat Dr. Abrol should be the one to make 
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the initial approach. Ile did not offer much support to the idea 
that the NBPGR could be a cooperating agency even though the 
information contained in the woody plant seed manual was of 

interest and would be useful.
 

Another means for completion of the project wits suggesled 
by John Becker and Dr. Yadav. That being the use of the 
Technical Assistance Support Program (TASP) to complete the 
project after its beginning in Agroforestry.
 

Time during this consultancy did not allow exploration of
 
all options. However, it is recommended that the pro.Ject be 
initiated in 1991 under the Agroforestry subproJect and means to 
complete it be vigorously sought by ]CAR. 

II. 	 Implementation. Modalities 

In response to questions and requests by Dr. Yadav, the 
following delineation of responsibilities are offered to make 
more 	 complete the information in pages 6 thru 9 of 	 the revised 

proposal.
 

1. 	 Organisation (time : 2 months)
 

a. 	 Selection of administrator to 
oversee project - ICAR
 
b. 	 Selection of central compiling unit location 
 - ICAR
 

Recommendation : TNAU, Coimbatore or NIAFR, 
Jhansi
 
c. 	 Selection of senior compiler such as an AICHP 

Agroforestry scientist and achieving his services
 

full/ time with a technical assistant and secretarial
 
assistance 
 - ICAR
 

Recommendation : Dr. Vanangamudi, TNAU or
 

Dr. K. Sudhakara, Kerala
 
d. 	 Selection of 20 participants to compile data - ]CAR
 

1. should be representativE of Agro-ecological zones
 
Recommendation : Scientists trained at MSU or in
 

Tree 	Seed workshop, TNAU would be
 

good 	 cadre from which to select. 
e. Allocation of s6 ientist/compiler time for' project
 

- ICAR 
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Recommendation :Equivalent to one scientist man/day
 

per week.
 

2. 	 Training workshop (time : 3 months)
 

a. 	 Workshop proposal - MSU scientists (Elam, Bonner, Land) 
b. 	 Workshop approval and contract - ICAR, USAID/WINROCK
 

c. 
 Selection of 20 workshop participants 	 - ICAR 

1. Assignment of pre-workshop preparation MS13/ICAR-
d. 	 Selection of site for workshop 
 - ICAR 
e. 	 Logistics for participants - WINROCK - ICAR
 

f. 	 Clearance for U.S. scientists 
 - ICAR
 
g. 	 Logistics for U.S. scientists 
 - ICAR
 
h. 	 Workshop presentation (Elam, Bonner,.Land) - MSU 

1. 	 Determine species list (participants)- MSU, ICAR 

2. 	 Seed Tech chapters, Co-author agreemrit.
 

(MSU 	 scientists, ICAR participants) - MSU, ICAR 
3. 	 Genera species assigned - MSUJ, ICAR 

3. 	 Compilation of existing data - 24 months (all by ICAR 

scientists)
 

a. 	 Collection and compilation of seed data from available
 

sources according to workshop standards
 

- ICAR scientists 
b. 	 Identification of needed data through compilations.
 

c. 
 Training other data compilers.
 

4. 	 Collecting new data - 30 months 
(all 	by ICAR scientists)
 

a. 	 Research and testing for information identified in 3.b. 

b. 	 Field studies, phenology, maturity indices.
 

c. 	 Seed collection, handling, testing, storage methods. 

d. 	 Collection of material 
for illustrations.
 

e. 	 Preparation of herbarium specimens.
 



5. 	 Data transfer - 24 
months (all by ICAR scientists)
 

a. 
 Write up of collected material 
by workshop standards.
 
b. 	 Transfer by hard copy and/or computer diskettes.
 
c. 
 Transfer of material for illustrations.
 

d. 	 Location as determined by ICAR in I.b.
 

6. 	 Project reviews (Duration of project)
 
a. 	 Semi-annual review by 
ICAR 	administrator 
 - ICAR 

1. 	 Logistics and program 
 - ICAR
 
b. 	 Annual review by U.S. scientists (Elam, Bonner,
 

Land) 

- HSU 

1. 	 Clearance 

- ICAR 

2. 	 Logistics - WINROCK (or equivalent) - WINROCK 
3. 	 Program - based on problem areas, and 

collaborative research projects - MSU 

7. 	 Composition - first draft 
 44 months
 
a. 	 Write seed tech chapters - Co-authors - MSU, ICAR 
b. 	 Write genera and species chapters 

- Assigned Indian authors 
c. 	 Photographs at site selected by ICAR 
 - ICAR 
d. 	 Drawings, illustrations 
 - ICAR
 
e. Prepare first complete draft (senior compiler) - I CA R 

8. 	 Review and editing - 8 months 

a. 	 Review of first draft - ]CAR, MSU 
b. 	 Revision, editing (senior compiler) - lC..I 
c. 	 Final draft review 
 - 1CAR, MM.' 

9. 	 Printing 

- ICAR 

10. 	 Distribution 

- ICAI
 

Note 	: Where Winrock International is noted in this proposal 

- equivalent agency should be understood. 
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PROPOSAL
 

A Manual on the
 
Seeds of Selected Woody Plants in India
 

PROPOSAL SUMMARY 

This is a proposal to undertake a collaborative research program between
Mississippi State University theand Indian Council on Agricultural Research toproduce a major national publication on tile seeds of selected trees and shrubsin India patterned after the United States Department of Agriculture Handbook No.450, Seeds of Woody Plants in tile United States. Additionally, the inforinnticnwill be compiled in such a format that it can be made available on computer 
diskettes. 

Specifically, there will be a section on seed biology, genetic improvement,
and the principles and general method! of producing and hnidliTig woody plantseeds. This will be 'ollowed by a section with 
specific seed data 
for selected
 genera of trees and shrubs found in India. 
The data will Include flowering a.dfruiting dates, seed processing methods, storage conditions, seed yields andweights, methods of breaking seed dormancy, testing methods, and general nursery
practices. The publication will be illustrated with photographs and drawings of 
seed of the genera.
 

Information in the proposed volume will be useful to any users of woodyplant seed. It will bring together existing knowledge in a single source,identify knowledge gaps, stimulate research, foster
and national Iand 
international technology transfer about woody plant seeds.
 

tl'IRODUCTIOU 

Population increases 
on 

in many countries have caused unprecelv.nt(rd d'm.,,idthe woody plant resources of those countries. Frequently, depletion of tilenatural wood resource results in environon'tal degradation. With the globalincrease in environmental awareness comes the awareness that our forest resourcemust be regenerated. Too often, regeneration projects begin with seedlingproduction. Typically these projects provide little information on tile vitalpreceding step of how to produce and process seed. 
The seed, iot the seedling,
is the basic biological unit of regeneration. 1his will continue to be trueuntil biotechnological methods for producing plantable plants become economicallyfeasible. Information on the seeds of woody plants is therefore extremely
important, especially when one considers the time involved griowto a desired 
final product.
 

India is now using woody plant products for construction material, pulp,fuel, fodder, oils, pharm,.ceuticals, tradititinal modicinr.s, tannii, I rilI, :in,fiber. A source hook on the seeds theof speo-irf. that ftirylshi thin vast arryof products would be of great value, both nationally and interatilonally. Inlla 



has a great diversity of habitat; a large number of Indigenous and ,Idapted woodyplant species which are grown in other countries; and a network of agricultilraluniversities and research stations. This unique situation puts Indinposition to become a leader In ain the compiling and dissemination of information ontree seed technology throughout Asia.
 

USDA Handbook 450 is a widely'used reference bookfrom its which has been revisedoriginal version 
and reprinted several 
 times. It
horticulturists, foresters, seedsmen, and 
is used by 

nurserymen to name but a few. Acomparable handbook for India will be of even greater value with the currentemphasis on agroforestry and the 
use of indigenous multipurpose species.
 

Publishing such a book would serve more 
than one purpose:
 

1. It would provide a single reference source for selected woody plarat 
seed in India.
 

2. It would provide technology and data 
to other countries which grow

the same or similar species.
 

3. Unpublished seed data and technical 
reviews would be 
incorporated
 
and disseminated.
 

4. 
 It would indicate gaps in knowledge where further seed research isneeded and stimulate tree seed research throughout the country. 

India is increasing its use of woody plant seed in agroforestryapproaching the point and isin its tree improvement programs where it will be produciingmore costly seed in seed orchards. Information in the proposed publication willbe of much importance in the proper handling, storing, arid testing of these seed. 

The Indo-US Subcommission on Agriculture Identified agroforestryimportant as aarea of mutual 
interest. Collaborative research 
betweeni U.S. and
Indian scientists has been suggested. This project would not oilycollaborative work, but would aginouit
identify those aieas in which woody plant noJd


research is lacking and needed.
 

The experience of the proposed collaborating U.S. scientists ncompasesmany years of work with tree seed technology, tree Improvement, ard Importantly,hands-on work in compiling and producing USDA Handbook 450, the model for theproposed publication for India. Further, the U.S. scientists all have experiencein preparing and presenting short-courses, and each has served as mentor forIndian scientists training at Mississippi State University. Addit ionally, allof the U.S. scientists are, 
or will be, involved in collaborative 
research
projects with Indian scientists during this project.
 

PROJECT DESCRIPTION 

It is proposed that Indian scientists and othr, r person,rl rhorsrncollaborate by I 'AR,with scientists of the Mississippi State University Tree Seed Program 

/ 



to produce an Indian national publication on woody plant seed limited In scope
to approximately 1,000 species. 
 This work would include the most important
agroforestry and forestry species 
of India. Both indigenous and introduced
 
species would be included.
 

The India Council for Agricultural Research will coordinate and manage the
project. 
The American scientists will collaborate 
as technical consultants on
data compilation, technical review, co-authoring seed technology chapters in thebook, and in identifying collaborative seed research opportunities.
 

Based on experience with producing and using tile USDA Agricultural Handbook
450, U.S. scientists at MSU will develop a detailed step-by-step work-plan for
the nation-wide seed data compilations job. The work-plan will 
include: a
descriptive list 
for key persons in data compilation, examrples 
of desire!
reports, 
suggested deadlines, detailed procedures on selecting species 
to be
included, nomenclature to 
be used, information sources, 
seed testing methods,
taxonomic items 
to be included, photography guidelines, 
a basic seed glossary,
and necessary worksheets for data compilation. This work-plan will] 
be introliced
and explained in detail by the U.S. scientists at a one-week workshop for Indian
 
participants in India.
 

Prior to the workshop, 
ICAR should ielect the particIpants. ihe
participants should represent the different states and/or ecological regions of
 
India.
 

WORKSIHOP
 

A one-week training workshop will be held for the Indian parr Iirants. Itwill be held in India at a time and site selected by MAR. Tihe loca.lot i ":lmmIdhive classroom facilities for instructlocn. It shot, ld also be lom'ated nrar
library facilities which contain technical seed references.
 

The U.S. scientists will train the workshop partici paints InI sr.Ped dit aacquisition and compilation so that they in turn can train other data compilers
in carrying out their assignments.
 

Participants in the workshop will be expected to prepare for the workshopahead of time by preparing a list of tie most Important woody planit specle Intheir state or area. 
From these lists the master list of species to be included
in the book will be determined, and species 
assignments will 
be made to
 
participating scientists.
 

At their duty stations, participants will collect and compile in a standlnrd
format information available about their 
assigned specle. At 
thi, annie t.imr,,
they should obtnain information on other species whIcIna 'ynotr ho1ova I )nh Inheo t liecompiler assigned that species; i.e. , special reportt, 11sp0ihi ifii doparnrtImt Il
reports, etc. This information would be sent to the assigned individual for Ithatspecies. This is advantageous sinice it wouild cause the creat ioniof a tifwork o(fcorresponding tree seed scientists whose work would become better 'lown to ,n1:h 
other.
 



It should be realized that collecting and compiling data will require time,
and allowances should be made for the personnel involved. 
The more personneltime allocated for work on the seed manual, the faster It will be completed and 
the more comprehensive it will be.
 

U.S. Scientists' Participation
 

Participation of U.S. scientists in the project will be:
 

1. Preparation of detailed manual of procedures.
 

2. Presentation of training session (workshop) on procedures.
 

3. Annual review of project status.
 

4. Co-authoring, with Indian scientists, seed technology chapters 
included in the book.
 

5. Identifying, with Indian scientists, 
areas for collaborative tree
 
seed research.
 

Organization and Plan of Work
 

In consultation with the six visiting Indian scientists at HSU, th.following organizational scheme and plati of work was determined aiid is propored
for consideration. 

Scientists from the Tree Seed Progrnin of fis.isnippi State Ulivernity will serve as 
technical consultants as previously detailed. 
The Indian Council for
Agricultural Research will be responsible for selecting personnel and assigriont
of their responsibilities in the project.
 

The project 
 will require a National Coordinator assisted by a SteeringCommittee to keep the project on ontask and schedule. These will he supervisory
positions which will require only a limited amount of time. A coordinator will
also be desired in each state. 
 Each State Coordinator will be responsible for
the project in iis state. They will receive progress reports from the data
compilers at six-month intervals and will receive the species data for their state. The reports and data will be sent to the office of the National
Coordinator. The State Coordinator positions, 
as envisioned, will require a

limited amount of 
each person's time. The scientist data compilers will be
assigned genera for which they will be responSible. 7hey will niithinr the rhnpt'orin the book denlinig with that genern. 1|1 nmount of timne rprlulrrel will varydepending on several factors such as access to Information sources, dataavailable on the genera, research necessary to complete the datn, etc. 11b0y willreport to their state coordinator at specified Intervals nid forward comp lid 
data to him. 



When the flow of 
information to 
the office 
of tile 
National Coordinator
begins, 
it will require the full-time commitment of a technical editor. 
This is
an important position and will 
require an assistant and/or secretary who Is
skilled in word-processing. The 
editor and hi.c; assistant will prepare the,
information for publication. The information will be written using a database
management program for personal computers, for example the Clarion program for
IBM personal computers and compatibles. This will 
facilitate tile transfer 
of
 
capability of computers 


information on diskettes and take advantage of tile 
 to
rapidly access and manipulate data. 
Final products of the project will be both
a printed publication and a set 
of computer diskettes which will 
contain the

compiled data.
 

For the printed publication, it is suggested that all specimens which are
to be photographed be sent to one firm or location. hils will anltieveconsistency in the quality of the photographs. 

National Coordiinator. A person with a good knowledge of both agroforestryand forestry is desirable. This position should also have the authority to 
initiate action.
 

Steering Committee. 
 This committee should 
be of a managpeable size (56) and to
should include representatives 
of both agroforestry and forestry

interests, including a member from Dehradun.
 

State Coordinators. 
Each person chosen should carry some authority in hisstate so that requests for information will be honored; for example, the Chief
Conservator of the Forest or 
a Director of Research or 
their d|esignes.
 

Particpants or Data Compi[.[rs. hese perple FIchollld have a 'mo01 e oftree seed technology. They will gather and compi le the I nformation, heresponsible for writing chapters, col ectin, seed, .mi t t tnp, rp)ort.:, nhe ioresearch. ul,.g
It is suggested that the cadre of iidiran Sr i.,,tislt.- ti.a men,,IIi tl,Unit-d States in tree seed technology and tile participants in the Tree SeedShort-Course at Tamil Nadu Agricultural University in 1989 would form aImexcellent nucleus of personnel for these tasks. 

The training workshop will be 
Coordinators following selection by 

held for tile Steeing CommInttr, r ald State
ICAR of personnel who will participate in tileproject. 
 The scope of tile project and any nero.sqary morliflcnto~n- -.1ill hodetermined in consultation with the National Coordinator and theCommittee during the first two days of the meeting. 

Steerlng 
A detailed work-plan for tile
seed uata compilation will be 
presented to the State Coordinatorsdesignates during tile remainder of the meeting. 

or their 
Tile plan will Itl]if.: asuggested job 
list for the coordinators 
in each state, examples of progress
reports, suggested deadlines, 
detailed procedures on selecting species to be
included, nomenclature to 
be used, Informatiti .uree-, 
 rseedtaxonomic items 

t,:tf'ili.,t d,,to be Included, a workshr-et for data r'ompillat ion, pitohl,,tr,,aphyguidelines, a basic seed glossary, and other details necessary for collection of
 
necessary data.
 

Also to be completed at the workshop will Ih tIN. dotpfyf,,,tlt, ,o :o.r.ftechnology subjects to be included as text cht;iptiers t. a';nsl,n ,,nt of ililthor,: nat'l 



the assignment of genera to scientists. This may be modified as material sources

become better known, i.e. assigned authors may not have access to information as
 
readily as another participant so change would be suggested.
 

Following collection and compilation of data by assigned scientists, the

data 
should be sent to the technical editor as assigned by 
the National

Coordinator. Progress reports should 
be sent in every six months by data

compilers to State Coordinators who will 
in turn report the progress to the
 
National Coordinator or his designee.
 

After 12 months, the Steering Committee should meet to determine aud make
 
changes desired (if any) in the program.
 

Annually, MSU Tree Seed Program scientists will review the status of the

project until completion which is estimated to take four to 
five years.
 

Alternative Scheme. 
 If the preceding organizational scheme and plan of
work is not feasible an alternative would be to have an ICAR administrator assume

overall responsibility for the project. An 
existing ICAR unit would be
designated as the central compiling unit. 
 A scientist at 
that unit trained in
 
tree seed technology would be selected to 
be the senior compiler or technical

editor. ICAR scientists at the 
other 30 units would be assigned species or
 
genera on which to collect and compile data which would be sent to 
the central
 
unit.
 

Under this scheme, the participants at 
the workshop would be scientists
 
from the ICAR units. They would be data compilers and genera authors and train
 
other participants.
 

Essentially, the other changes would be: 
 (1) elimination of the 11ationial
Coordinator position, an ICAR scientist at the desigwnted reitrl comin! lin g 'Ji twould assume a similar role; 
(2) chatge from a stperitg committee of 5 to 6 to
 one or two overall administrators who would participate in annual status revir.4s
with U.S. scientists and make recommendations; and (3) the State CooriT),ator rolewould be filled by appointed ICAR scientists who would keep other ,proll IgP-.
to-date on project deadlines, reports, schedules, etc. 
 1hey wouldi not receive
data reports. All reports go thedata would to designated central compiling 
unit. 

Suggested Progra; and Estimate of Tmeframes
 
(some times will be concurrent--see chart)
 

1. Administrative structure (timeframe--2 months)
 

ICAR will determine org.,niz.ationnl scheme, particilpant,r. lornt.lon,' 

and manpower allocations.
 

Note: Simplest structure expedites execution.
 

2. Trninln workshop (timeframe--3 moths) 

http:revir.4s


MSU will prepare materials 
for a training workshop regarding
collecting and compiling necessary data for the seed manual. 
Time-
2 months.
 

ICAR will determine workshop participants and arrange site for
 
workshop. Time--2 months.
 

Trainees selected will prepare for workshop by making a list of themost important agroforestry and forestry species of their 
area.
 
Time--2 months.
 

Workshop presentation by MSU participants. Time--1/2 month.
 

Species list bewill determined; chapter and genern assignments 
agreed upon.
 

3. 
 Comoiling existing data (timeframe--24 months).
 

Scientists will collect seed data from available sources; 
data will
be compiled according to workshop 
methods, species will be
addressed according to order of priority set at workshop. Areas ofincomplete information will be identified and plans made to 
obtaln
the data. Other scientists will be 
 trained by workshop

participants.
 

4. Collecting new data (timeframe--30 months).
 

Research and testing of species identified for Inclusion In tilemanual. 
 Will include phenological 
studies, seed collection,
handling, testing, and storage methods. Completion of missing data. 

Material will 
 be collected for manual illustratii,I i .e.photographs and drawings. Herbarium specimens can be pre.pared foridentification, classification, and reference. Coifiriatlr)n of
identification by taxonomist. 

5. Data transfer (timeframe--24 months). 

Collected, compiled data will be 
sent to a central comidIler, Datamay be on computer diskettes or by printed documents written toformat. Collected illustrative material will be sent to 
location
 
for photography and drawings.
 

6. Program reviews (timeframe--annually for project duration).
 

Annually, 3 MSU scientists will spend 10 days in India reviewing thestatus of the project and will make appropriate rvcnrinindatilo;.They will confer with Indian scientists with whom they are coauthoring chapters for the manual, review project progress, Identifynew collaborative research areas, and confer nbout onigoingcollaborative research with Indian counterparts. 



7. 
 Seed Tech Chapters (Manual Part I) (timeframe-.24 months)
 

Indian 
and U.S. scientists 
will 	write general seed
chapters 	 technology
for the manual. 
 A draft copy will
sufficient detail so 	
be completed In
that a publication could result following the
end of the two-year perjod. 
 Co-authors will be determined at the
workshop on the basis of scientist interest and expertise.
 

8. 	 Genera and Species Chapters (Manual Part 11 (timeframe-.44 months). 
Indian 	scientists will write information on the species assigned and
send 	 their material to the central compiler.a synthesis 	 Final report-, will bpof compiled existing data and new data generated through
research.
 

9. 	 Composftion--first draft (timeframe--44 months).
 

The senior compiler will review all material 
for conformation to
common format, revising as necessary. Likewise, all 	
a
 

will 	 be a Illustrtionsin 	 standard format. The first 	complete draft will bewritten.
 

10. 
 Review andediting (timeframe--4 months). 

The initial draft 
of the manual will be
designated by 	
reviewed by scientists
ICAR. Following review, 
the manuscript 
will 	be
revised as necessary by the senior compiler. 
The revised manuscript
will be sent for printing.
 

11. 	 Printing (timeframe--4 months). 

By a firm designated by ICAR. 

12. 	 Distribution.
 

Distribution will be 
through ICAR.
 

Total time involved 
- 60 	months.
 

http:timeframe-.44
http:timeframe-.24


PROPOSED ACTIVITY SCHEDULE FOR PREPARATION OF WOODY PLANT SEED
 
MANUAL FOR SELECTED SPECIES IN INDIA
 

Months from Beginning
 
Activity (months) 112 1 1 , 1 1 1 1241 I 1 1 1 13 6 , 14 8 1 1 1 1 1 6
1. Administrative structure 
(2)
 

by ICAR, USAID/India, WI 

2. Training workshop (3)
 

ICAR selection 
Participants preparation 
 -

HSU preparation
 
HSU present
 

3. Compile existing data (24)
 

4. Collect new data (30)
 

Field collection-seasonal (28)
 
Research (30)
 

5. Data transfer (24)
 

6. Program review (5)
 

Collaborative research
 

7. Write seed tech chapters (24)
 

8. Write Genera chapters (44)
 

9. Composing, editing (44)
 

First draft completed
 

10. Review, editing (4)
 

11. Printing (4)
 

12. Distribution by ICAR
 



PROJECT OUTPUTS
 

1. 
 A procedural manual on seed data acquisition and compilation.
 

2. A training workshop.
 

3. A definitive manual on the seed of the 1,000 most important
agroforestry and forestry woody plant species in India.
 

4. The compiled data of the above on 
computer diskettes.
 

5. 
 Identified areas of mutually beneficial collaborative research.
 

6. 
 Tree seed research.
 

FOLLOW-UP OPPORTUNITIES
 

This project, which encompasses only those species deemed as the mostimportant in forestry and agroforestry, lays the groundwork for other research

and development opportunities.
 

The most obvious is to continue the program anid include additional worthywoody plant species. Given the 
large number of valuable species In India this

would be very desirable.
 

Another natural outgrowth of the project will be the i1crease illcollaborative research endeavors between U.S. and hidian scientists a11d between.Indian scientists. 

A more important spin-off, however, could be the establishmentnational tree of aseed testing and/or resenrch laboratory. ihe testrig ndi re-r-arrchnecessary for the completion of the proposed Woody Plant Seed Mnuall lays thefoundation for developing such a facility. 
 The USDA National Tree Seed Lab is
 
a similar facility in the U.S.
 

The development of such a facility could begin concurrentlycompiling, research, and writing of the Woody Plant Seed Manual. 
with tile 

It is natural
outgrowth and is recommended for consideration.
 



Budget Item 


Workshop Preparation 


Workshop Presentation 


Consultation-
3 scientists
 

30 man-days @ $465 


Travel (to Delhi)
 
@ $4,300)
 

a. Workshop presentation 


b. Project review 


Per diem--@ $100/day
 

a. Workshop--30 man-days 


b. Project review--30 man-days 


Miscellaneous
 

a. Supplies 


b. Clerical support 

Total 

Budget Estimate Summary--60 months
 
MSU Participants
 

Year 

(1) (2) (3) 

$14,000 

$14,000 

$14,000 $14,000 $14,000 


$13,000
 

$13,000 $13,000 $13,000 


$3,000
 

$3,000 $3,000 $3,000 


$500 $500 
 $500 


$500 $500 $500 


$75,000 $31,000 $31,00() 


(4) (5) 

$14,000 $ 4,000 

$13,000 $13,000 

$3,000 

$500 

$500 

$31,000 

$3,000 

$500 

$500 

$33 ,00 

,\,
 



Travel and Per Diem Estimates 

Item 

1. Travel (to Delhi) 

(1) (2) 

Year 

(3) (4) (5) 

a. Workshop 
$4,300 x 3 13,000 

b. Project Review 
$4,300 x 3 

2, Per Diem 

13,000 13,000 13,000 13,000 13,000 

a. Workshop 
30 man-days 3,000 

b. Project Review 
30 man-days 

Total 

3.,000 

32,000 

3,000 

16,000 

3,000 

16,000 

3,)000 

16,000 

3, (j(. 

16,000 

)oes not include estimate for inflation. 

Budget Otion--Computer-Aided Information Retrieval 

(CA I PS) 
at MSU 

Servirp 

Item 

Literature Searches* 

Personmel Services: 

a. Graduate Student Stipend 

or b. Research Assistant 

(1) 

2,500 

12,000 

30,000 

Year 

(2) 

1,000 

12-,000 

30,000 

(3) 

1 ,I(M( 

12,000 

tAverage cost per abstract--$1.00. 
Average 10 abstracts/species. 

A"
 



General Outline
 

Title: 	 Seeds of Selected Woody Plants in India-
with special reference to agroforestry species.
 

A two-part manual on 
seeds of selected 
trees and shrubs of
 
India. Part 
1 *to contain chapters on seed biology 
and the
 
principles and 
general methods 
of producing, harvesting, and
 
handling woody-plant seed. 
Part 2 to be a compilation of seed data
 
on species which 
are considered to be 
the most important woody
 
plants in India, especially in agroforestry. 
This data to include
 

flowering and fruiting 
dates, seed handling methods, storage
 

parameters, seed 
yield and weights, methods of 
overcoming seed
 

dormancy, germination tests, and photographs and illustrations.
 

Contents
 

Part 1 
Principles and General Methods of Producing and Handling Seed 

I. 
 Seed Biology (by Indian and American coauthors)
 

A. Woody Plant Life Cycles
 

1. Juvenile or Vegetative Period
 

2. 
 Floral Initiation and Early Development
 

a. Timing
 

b. Influencing Factors
 

3. Flower Development
 

4. Pollination, and Fertilization
 

a. Pollen Development and Dispersion
 

b. Pollen Viability
 



C. Fertilization - Angiosperms
 

d. Fertilization - Gymnosperms
 

B. Fruit and Seed Development
 

1. Anatomy and Morphology
 

a. Angiosperms
 

b. Gymnosperms
 

2. Physiological Development
 

a. Moisture Content
 

b. Hormones
 

c. Biochemical Changes
 

C. General Types and Classification of Mature Fruits
 

1. Angiosperms
 

2. Gymnosperms
 

D. Maturity and Dispersal
 

1. Maturity Indices
 

2. Dispersal Timing
 

3. Dispersal Methods
 

E. Factors Affecting Flower, Fruit, and Seed Production
 

1. Physiological Factors
 

2. Weather
 

3. Biotic Agents
 

a. Insects
 

b. Diseases
 

c. [irds
 

d. Mammals
 

2
 



F. Dormancy
 

1. Occurrence
 

2. Causes
 

a. Physiological
 

b. Physical
 

3. Treatments to Break Dormancy
 

a. Stratification
 

b. Physical
 

c. Chemical
 

G. Germination
 

1. Environmental Requirements
 

a. Moisture
 

b. Temperature
 

C. Gas Exchange
 

d. Light
 

2. Biochemical Changes
 

3. Physical Development
 

I. Principles of Genetic lmprovement 
of Seed (by Indian arid
 

American coauthors)
 

A. Understanding and Preserving Genetic Variation
 

B. Species and Provenance Variation
 

1. Species-Site Adaptation
 

2. Species Hybridization
 

3. 
 Adaptive Variation and Populations WithIn Species
 

4. Hybridization Between 
 Trees of Different
 

Provenances
 



C. Character Variation Among Individual Trees
 

1. Tree Selection
 

2. Testing Progeny
 

3. Breeding Systems
 

D. 
 Changing Genes and Chromosomes
 

E. Use of Improved Varieties
 

III. Production of Genetically Improved Seed Indian
(by and
 

American coauthors)
 

A. Unclassified Stands
 

B. Classified Stands
 

C. Seed Production Areas
 

1. Purpose and Advantages
 

2. Stand Selection
 

3. Crop-tree Selection and Release
 

4. Isolation
 

5. Cultural Treatments and Protection 

6. Yields 

7. Seed Harvesting and Coats
 

D. Seed Orchards 

1. Purpose and Advantages 

2. Selection of 
Desired Crop-trees
 

3. Vegetative Propagation
 

4. Site Selection
 

5. Isolation
 

6. SitePreparation
 

7. Design and Establishment
 



8. Cultivation and Cover Crops
 

9. Fertilizer Treatments
 

10. Irrigation
 

11. Pruning
 

12. Traumatic Stimulation of Flowering
 

13. Protection
 

14. Harvesting
 

15. Costs and Economic Gain
 

IV. Harvesting, Processing, and Storage of Fruits and Seeds 
(by
 

Indian and American coauthors)
 

A. Preharvest Planning.
 

1. Determining Sources
 

2. Legal Aspects
 

B. Harvesting
 

1. Collection Timing
 

2. Maturity Indices
 

3. Seed Yields
 

4. Harvesting Methods 

a. Manual
 

b. Mechanized
 

5. Post-harvesting Care
 

C. Processing
 

1. Cones
 

2. Fleshy Fruits
 

3. Dry Fruits
 

4. Quality Control
 



D. Storage
 

1. Factors Influencing Seed Longevity
 

2. Storage Factors
 

3. Storage Methods
 

4. Orthodox Seed
 

5. Recalcitrant Seed
 

V. Presowing Treatment of Seed 
to Speed Germination (by Indian
 

and American coauthors)
 

A. Treatments for Hard Seedcoats
 

1. Acid Scarification
 

2. 
 Mechanical Scarification
 

3. Other Treatments
 

B. Stratification Treatments
 

I. Cold Stratification
 

2. 
 Warm and Cold Stratification
 

C. Combination Treatments
 

D. 
 Chemical Treatments
 

E. Timing of Sowing
 

VI. 
 Seed Testing (by Indian and American coauthors)
 

A. Development of Standard Test Procedures and Rules
 

B. Testing of Seed
 

C. Sampling
 

1. Sample Size
 

2. Sampling Equipment
 

3. Sampling Procedure
 

4. Shipping of a Sample
 



D. Physical Characteristics
 

1. Purity
 

2. Weight
 

3. Moisture Content
 

4. Genuineness and Origin
 

E. Potential Germination
 

1. Germination Test
 

2. Rapid Tests for Viability
 

F. Vigor
 

1. Speed of Germination
 

2. Seedling Growth
 

3. Indirect Tests
 

G. Interpreting and Applying Test Results
 

VII. Tree-Seed Marketing Controls
 

A. Phytosanitary Regulations
 

B. Tree-Seed Certification
 

1. Conception and Development
 

2. Minimum Standards
 

3. OECD Scheme
 

C. International Programs
 



Part 2
 
Specific Handling Methods 
 and Data for Seed of Important

Agroforestry Species
 

Outline of data to be included in each chapter.
 

I. Title of Cho-ter - Scientific family and genus name by
 

(compiling scientist)
 

II. Narrative Description of Genus and Included Species
 

A. Growth Habit, Occurrence, and Use
 

1. Distribution
 

2. Number of Species of Importance
 

3. Uses
 

B. Flowering and Fruiting
 

1. Flower
 

2. Fruit
 

3. Seeding Habits
 

C. Collection, Extraction, and Storage
 

1. Timing
 

2. Methods
 

3. Conditions
 

D. Pregermination Treatments
 

E. Nursery and Field Practice
 

The above information to be presented in descriptive format with
 

proper citations as to 
source of information.
 



III. Graphical Presentation of Genus Information
 

A. Figures
 

1. Photographs of Seed of the Species
 

2. Drawing of Longitudinal Section of a Seed of the 

Genus.
 

B. Tables
 

1. Nomenclature, Occurrence, Height, and Use
 

a. Scientific Names and Synonyms
 

b. Common Names
 

c. Occurrence (location)
 

d. Height at Maturity
 

e. Uses
 

f. 
 Year of First Cultivation
 

g. Data Source
 

2. 
 Phenology of Flowering, Fruit Ripening, and Seed
 

Dispersal
 

a. Species
 

b. Location
 

c. Flowering Dates (from 
- to)
 

d. Fruit Ripening Dates (from - to)
 

e. Seed Dispersal Dates 
(from - to)
 

f. Data Source
 

3. Pod Size and Cleaned Seed Per Kilo
 

a. Species
 

b. Pod Size (length, width)
 



C. Cleaned Seed Per Kilo 
 (range, average,
 

samples)
 

d. Data Source
 

4. Pregermination Treatments, Germination 
 Test
 

Conditions, and Results
 

a. Species
 

b. Seed Source (country, etc.)
 

c. Seed Pretreatment
 

d. Germination Test Conditions (medium, light,
 

temperature, duration)
 

e. Germinative Energy (amount in %, period in
 

days)
 

f. Germinative Capacity (average in %, # samples)
 

g. Data Source
 

IV. Literature and Other Data Sources Cited
 

IK(\
 



Genus and Species
 

INFORMATION FOR PART I
 

Significance of local races 
(Chapters 2 and 4).
 

Acreage in seed orchards and seed production areas, and product objectives

of each (Chapter 4).
 

Harvesting and processing procedures (Chapter 5).
 

Treatment of seed for control of 
insects, disease, or rodents and special
 
storage methods (Chapter 5).
 

Dormancy-breaking treatments 
(Chapter 6).
 

Quick viability tests (Chapter 7).
 

Marketing controls (Chapter 8).
 

OTHER PERTIIIENT 1IJFOR AT1011 



SEED MANUAL WORK SHEETS 
FOR SPECIES
 
Compiled by 


Date
 

Fami ly Genus 
 Specic d t]-dorAuE1V^- TTty enda uthor 
Synonyms:
 

Accepted common name
 
followed by synonymst
 
1. Growth habit 
 Height 
 1. Flowering 
 2. Natural Range 
 2. Range Extensions 3. Usei
 

Lo Habit

Hi
 

Deciduous __ 
 Tree ___ M Monoecious 
T

Evergreen 	 Dioccioun 
_ Shrub Bisexual 
 if

WBIsex.49 


Bisex. Id 	 W 
P --_ 

4. PHENOLOGY 
First cultivated In year
 

Location 
 Min. seed- Flowering 
 Fruit ripening
bearing age dates 	
seed dispersal .laturalgetmi- Seed cr:'pdates 
 dates nation date 
 Irter'.aI
 

yrs
 

5. FRUIT COLLECTION AND 6. PROCESSING INFORMIATION Dry fruits. 
 Typ:

5. Fruit color 
 Sp. Gray. when ripe 
 Liquid for float 
 6. Fruit drying 
 6
 

and cle'aningJ r,.tIItents In air 
 In kilnan 
 l nigr t! 

pre-ripe ripedas 

0 hr. C
 

Fleshy fruits. Tyrpe -.
5. Fruit color 	 .
5. Other rilw.n,,j n 6. 1'"-rn,'rnton 6. :,' dryii'
criteria 
 tr eat-.fnt

pre-ripe 

ripe
 

7. SE:ED YIELDS AND WEIGHTS 
Locntion 
 Wt. of a bushel 
 Yield of cl,nf,,J reed 
 C.n,.J se.d cuuntis.tjt..of fruit 	 .1')!ro .t n, S..- I-" 

per 50 k of rer 50 ]fruit of frit 
 l.cw Ave. 
 ll11h
 
lbskilo 	 lbs no./k no./k no./k 
 per crL,t url r 

http:Irter'.aI
http:BIsex.49


PRE-GERMINATION TREATRENTS FOR SEED
 

Genus and Species 

Seed Age 

yrs 

Dormancy-breaking treatments 

8. Scarificaton 9. Stratification 
Mediua Temp. Time Medium Temp. Time 

oc hr. CC day. 

10. 

Pest control treatments 

Insects 11. Diseases 12. Rodent. 

13. GERMINATION TESTS
 

Test conditions
Pre- Test Germin. energy 
 Germ.
Seed treat-
 dura-
Seed Source Cal Aago monL Dy 1light tion city !stI ."I.,J,.r~y
-__ _ __ Medium temp. te_mp. . . ...Amt. Tim.
 

yr (code) 0C CC days days I no. 

14. STORAGE 

Pre- Seed 
tret. Moisture 

(code) percent 

Temp. Containers 

15. COWIERCIAL IARVEST 

Seed harvest HaJor 
19 -19 Processors 

lbs/yr, number 

flta] 
dealers 

numi-.r 

Hstnoili,] 
Purtty V 

p'te'rit 

Ib]i|ly 

I.r,.at 

16. NURSERY PRACTICE 

Nursery location Seed age 

yru 

Pre-
treatment-

(code) 

Seedling__l_ 
density 

no./mq.m 

_,,e_ 

depth 

cm 

Mulch 
T_,_r,'_ 
percent uent for po.ts 

" t 
lnq al'! 

-7 
yr 

. 



APPENDIX B
 

EXAMPLE PAGES OF USDA ltJAlDBOO, 450
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MA GNOIMA
 

Magnoliaceae-Magnolia family 

MAGNOLIA L. Magnolia 
by 	David F. Olson, Jr.,' It. L. Barnes,' and Leroy Jones-" 

Growth habit, occurrence, and use.-The ge-nus Magnolia is composed of about 35 species of
deciduous or evergreen trees or shrubs which 
occur in 	North and Central America, eastern
Ania, and the Himalayas (22). Some of the
species produce valuable lumber, and the bark
and fruit of some are used occasionally in medi-
cine. Many magnolias are used in ornamental
planting, because of 	 their showy flowers and
fruits, and attractive foliage. The seeds of some
species are eaten by birds. There are nine species
of 	Magnolia native to the United States. The
seeds of only four species have been used ex-

tensively for planting (table 1). Al. aitminata
and M. grandillora are large trees, GO to 9f) fret
high (17, 19). Al. fraseri and Al. virginianaare
small trees, 20 to 40 feet high (19). 

Flowering nd fruit ing.-Tlhe lare. solitar.,perfect flowers are borne singly at tile ends of
the 	branches in the spring and summer (2, ,.15,
18), and range in color from greenish yellow to
white. Pollination is carried out by insects, (0 .

16). The red or rusty brown, conelike fruits are
2 to 5 inches long and ' to 1' inches in di-
ameter (5 to 12.5 cm. long and 12 to 37 mn. indiameter), and consist of several coalescent one-

Southenstern Forest Exv. Stn. 
State and Private Forestry. USDA Forest Service. 

to two-sceded fleshy follicles (fig. I and colorplate) which ripen in late summer to early fall
(2, 	4, 1.5. 18). At maturity the seeds are ,tto !t
inch long (6 to. 18 mm.) (fig. 2), are red orscarlet, and are drupplike. The removable outer
portion of the outer seedcoat is.flcshy, oily, and
soft, and the inner portion is stony. The inner
seedcoat is thin and membranous. and encloses 
a large. fleshy endosperm in which is embedded 
a minute embryo (fig. 3). The seed usuall.v issuspended from the open fdllide for srmo time 
b a slender, elastic thread. Seed di:jprsal is
by wind and hirds; (occasionlly by water), and 
occurs snon after ripening. Sothern mngnolia
(.11. ffi vnith,,1n) is a prolific seed producer, and 
one (if the most fruitful forest tr(e.s. 'Trees,often
province !sved if) vpars after plantinr, and hear 
go,,l c'ropz anniti'lly (3).

('ollctin (if fruilk: extr:ction and soralve (if
seeds.-'lhe fruits may he picl:;d from stan1ding
trees, or from- trees recvntly fell,,d in lo'vin. n.s 
soon as, thv t irn Id om" i'st*vbrown. but pick
in g may he delI veil until fIle fodlicles have hvin 
to oplen. The fruits .hould le spread out to (lrV
in shallow layers (one fruit deep). After a few
days, the seeds can be shaken out of the open
fruits. qeed to he used in the near future should 
have the ileshy Inirt of the oute-r seeelc:,mt re
moved by maceration in water or by rubbing on 

TABLE l.-.--Allaynolia: noincoiclatrrc. orrrr ne-. and ticsr 
Scientific nanies Comniion 
and synonyms 

• 	i. lrlaueiiunh I,.var. 

nrIluifipIl 1
if, 

Tulilitruinncirionn n 
Smnll. 

,I.Irn.oeri W nlt.
'11.0111* 11thf11 ll. 

,3f.nrnmdi thorc
1, 
11.lociida (h.) ,arg. • 

.Il.irt8inhfl9,n I,. 


.11. tl 'Drfr L.

.11. einst r,,lis Asidut,. 

T: 	timber production. 

names 

cucintbertre. 
cuculmher m:Inini lia. 

(I..) 

'rn ;er iin.rg lai.l11ll#l1lI~tr ,,it 


N~ l lrl,.,:is 


evv't re,,n m:cl ,,li:. 
,'~eclh . ~~ 

un-tj:, 

Occurrence. 

New York to Iltinr, . to Ohio-
liinh to ('m:,in IV ). 

.M,'1 11,
ill.; of .M rvl.'i,, '.'I Vi liiui:.n I i I ' ,,"~11111,111,110.1-11 Gf, ",r•
 
I'i~l. 11114| *,11 11lh 0,,\ l~ll, 
 411till:l | 'l 

'.a fIIk0~.,ill fl,,111 ' 'l , 'Jl' 101.
 

Cal'ti,, u III ,,.,1tral lrihl:l.and IoII-

Ir".':.': "J1, 1.0 '.:t 1,n'., lrii unlgx fr';,,. 'n:t'h -'!: 

1,,,ti,:,v1,,1 IF I,. , 

If: linbitat or food for illlife. W.. %aterhI.ii 

,I,"a,, 1 ,ri, ; I vot. 

.
T II.1astofuiW. E 

T, II. W , I.: 

T NI,;,l
'
 

T. II. 1-: 

-:.v 	virr,nnm t al ftr,.try. 
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M. acuminata 

cucumbertree 

/Al. virginana
sweetbay .f. 

Fi(;tl, l.-Magnolia conli, fr ti 

hardware cloth. Average number of seeds perpound does not vary widely among the species (,fahnolia (table 2). Magnolia seed can be kepteither cleaned or in the dried pulp for severalyears with little loss of viability if stored in 

2TABLE .- Magnolin: cloated seeds per lomi 

Species ]tanige Average Samples-------- I.ita
sourt,' 

A uptible,' r'AIt. n ialnt . 2.1!OO 5..;.1() 
N n~i'

15 1.. ' :'.,u . rneri ....... 2,.480-5.;50

M. grancfilorn .ri,55 12 -i. '.1
A. r'ir p i i o 5,8()(,U 0 ;..r1o.. 7,5 "10 8 '.G 2.? 

.....7.... . . . 

Vr 

" 

froscrj
Fraser magnlolia 

cnI' Iisti : of con lrsent f oli' I,,.i 

.ealed Cntainers at :;2 t-.11" F'. (1i o.t.Seedstored at higher trnijwr:iti, 'h"l iot heclad. l..qaildiflo.n, . ev' !(1:r. ii vi:ililit ifstorel over winter at Ir.Im tem,,I"Itlte (22).Pr'crmin,lion trioalmen.elk.- -i1'1,',liiasorrl
(,xhihit 'mhr'yo uIim:iI1 v.hidh r:1l1 i,, o)'',r-U'11Q by :1 to 6 months of low It. -ittt ri stti:i-Iificatim 132'
._o" II . F .) . G. . 2). Fallwin,provides, nmatir:il . n:tifi.:, in (?!?). 

Germination I ts-|4.--l;riniinl oI,, is ,'rlpiw:.;t(i ot.' 'irs rapidly f''llo ,.il,,',T,,' '"t .tiIh.it. 
f\uni (';) :111d ;il:1i ''r,''iit ill :I :I:luirt:,,f'I p' 1iii t.'5()i di lii 11f,41.3).
"itihility in .1. ,rrtrii 

A :i Iv , , -l'.,..I i m i,,f 
,, ,.ii Iii. I :',l, Imovi,,3 ! 1hw se','ln,,it . jr' " . t I . 'll\' :14,'hil' fi le 

s f,.e of t 'ii.hlospeii.:1t11d Ih,.tt pl:.ilig the 
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MAGNOLIA
 

cucumbertree Fas gnolia 

0 _ 

M. grandiflora M. idrginiana
southern magnolia sweetbY 

FIouR- 2.-Magnolia: seeds showing outer fleshy layer.
IX. 

, ,12 rM ."? ' " : 1 + 

::,i iFicurni: I.--.1lnQP~oin .prnw,/i/forn, oijllh rn 11a.1 n1roia: 
.i. .eclliniz developmnent at 1, 5, 13, and 31 days aftergermination. 

endosperm 

i 
, cotyledons ered disl s at 1ferin imtinj, t Ynm;jw rttirecs (1)

hypo otyl Viable Feed proiduce gi-en i'tilleet in the vicinl
* ". ity of the scratches in 2 to :1 days. Sereds of MaI!.i0 'rdc"..t l .' z ioliq have been tested siccessfullyA0 rrd eexcied by thernbryo method (10). 

Nursery practice.-Mapnolia seed may either 
FIIRr 3.- be fall sown or stratilind several,ag7nlin grandiflnrn, southern nranolia: .of months andin late vinler or sprim, (9, 11, 22). In fallseeds after removal oftudinal section fleshy layer, 3 x: A, Iongithrough the embryo; B, surface of so'inlt:stony layer of seedcoat. clean seed or seed in the pulp should bedrilled in rows 8 to 12 inches apart and covered 

TABLE 3.-Magqnolia: germinaliol test conditions uon ,r.ults for stl'nuifird seed 

Germination tv.t conditions 
Species Tfeil,,.ral (;Prmintive rapacityMei_u__ _ _i__h_-_ 5D r:ii,,n A ve.rn:i,. . lil..t ",tjrrp 

'P. ". J/rrrrMf , ' rrli. acuinin(n .'.. SanI : irrlite 7t0- ,; r, -f;H .5 ;l R ,1 1 ,1 2,
KimplacM. fraxeri ........ Sa nd : perlite 
 86 i68 .10-1m R-21 G.?, 
Kinipacorandillorng1. Sand : vrndiculite o;; .6'i1:1-
Kinipac

At. virginintin K inpai il 1.17-4 32-5 ) C3
 



MAGNOLIA 

with about 1/4 inch of soil. The beds should bemulched to prevent freezing of the seed, and themulch should not be removed until all dangerfrom late spring frosts is past. The young seed-lings (fig. 4) need half shade during much of thefirst summer. Nursery germination

grandifit,.a is 60 	 of A1.

to 70 percent and begins inabout 3 weeks (22). Spring 	sowing followingstratification appears to be the best method ofplanting in areas where 	the rodent problemserious. Normally, 	 isplantings are established 
wvith 1-0 seedlings.
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GLOSSARY
 

abortive imperfectly or incompletely developed nsabortive seed.abscission natural separationof leaves, flowers, nndfruit from plamits generaly a ssociated with de.terloration
cells. of a specialized layer of thin-walled 

aflerripening enzyniaticseeds, 	 bulbs, processes occurring itubers, and fruit after hnrvesting;
achene ofoften necessarygrow th.small, for germinationdry." nonsplitting. or resumptionone seieed fruit

with
with seed

seed attachen
attached t ovary wal on seeey d 

to ovary 	 fritwnll at only One poit 
as in Coeania and 	 rwporziait. or pcricrpfused 	 with canlyx 	 tube and eibro completely
Chrysothantis.

aggregafe fruit fornied from the several separate orfused 	ovaries of singh, 	flower,n ns in Iuh.t, awl
Afruitolia. Compare multiple

allele fruit. 	 fruit and nimpleone of anposition (locus)
array of genes possible at a certainon a given chromosome. Alterna.tive (Mendelian) effects on saame 	 character.,re produced by different 

the 
alleles,grieen 	 e.. asor albino seedlina-. If 

met in 
more than two 

the array containsgenes, tile Cenes 	 aretiPle 	 called nmil.alleles. Muliltiplemu,'tions allesof a gene, each arise bywith diffetrentrc'pcardeffects.No nr)re than two alleles can be present in a givendipe, d orgainism 

ament seeangiosperm catkin.member 
seeds 

of the group of plants hat ifir,which 	 develop in a carpellary ovary. Com.pare gynmnns ernt.anthesist 1. stam of full flower 	exlt n:cm 	 orwhell 	 fertiliz'atiol inm l'cri ,,occurs. 2. bursting of an.thers 	withapomrixis release of pollen.1. nil 	 forms of asexual reproductinitend to 	 thatreplace sexual rerviieration. 2. repro.duction from seeds or seedlike organs but withoutfertilization 

apophysis 
 I. nn enlargement or swellin,face of 	 of the etur.an organ. 2. visible portion ofin a closed cone. 	 a scale 

aril exterior covering or a~p endane of certin Seeds
fromtha t d1evlo p s af e fthe point of attachmentr i iz tion s anof the ovule 


&sexual reproductioin toimr e lni~senesd c cn wo d 'v p ur l y 


CelastrusandEnou,,.n. outg roaswthin 

reprodtiction byv r ~ et .purlant ueualltive iens accomiplishedby rootingr stem in wvodY plants.- usually%cuttings, air layering, graftiing' 
or budding.berry 	 • pulpy indehiscent fruit developed front a singlepistil and containing one or more 	 seedstrue 	 hut nostone as in Lipte.trucpt,,, inicera. andbisexun 	 librs.I having both stans anid nt hcast one tiitilin the sante flower: s. copleteflower. (onlinare IIlgi-	 cr, perfectonilit%1al.bract 1. iolied , laf suhtenlinir a flnoier of fhlral 
axis. 2. modified leaf subtecilingfemale cones. 	 a scale in 

broadrnett 'iminr 4ratlerini, seed uniformly over anarea: sut .i 	 roalerinat srejbro :e 	 i form.Ii. 
b hruse nate, 

hroatwire,. rin.d 1':gvca nf free- and:.l ivestock and wild animals.f ,'n.to rat cn Imaterinl.bur prickly or spinY cali. g arouml n fruit: theinvobucri in ( cn.tn,,tandcalyx outermost arou t tgroup of floral parts; whorl ofsepalcapsulepals dfry.r. usullll Y .,(~ua mnymn - e -d . f offruititoc,,mpo'tud 
two or moreto relhfoe fu-ed rarpIelstheir seeds as in that split at nviturityoluia, )oelrcteria
and inp,,I.
 

carpel 
 simple pistil or single member of a compound
pistil.

cnrprll.nry I'r'frtnininm. Il, n carperl.
carpellate h1avim, ra"rl-'lr.
 
calkin 
 slpikef of unise(xual flowersbricatel scalv hiactF a.s or fruit-, with ira.anlent. Compare trobile.in AlInus and Befula. syn.cerlifiedaseed seed attete, I,v n rec,,unized certify.ime nr,.cY In be frorm treessuperritir. 	 of Pro\'e(n geneticas defint'd byduc.d 	 that ag.e1, and pro.o ns to nssule 1'vil.Iic idleItitv. 8,m.arel. Corlipare erli'cded 	 elite.

anmource-idcntilied 
dline :eed.n prarlil chiam.nr in a pimnofpic characterinti.i'li ilna I ofsociated .morw a plmtm; :.iu~illv a'.%ith a craliit in ni 	 invirorlnental

factor 	over
clone the ranr'e of the It'ild:tion.arroup of r'netic:,ll~v

ly 	 idinlical Iti:111t' t)r,,lur.,',T:ti'clv I'rt('P:"atil,: acl,. or 	 11l.h, tpl;Imn r,r(m % I'l't:ktei. l1'i ' ihYi"i."l.V td:ln ,; 	 :mir(",lil h,,!combinine Iv l.,r tf.hll-trrLrafliv. 	 II',liliahiilit 	 ilrut . ..o~ma,1'.or air layrrig.',ffContvmi.parentortef, ranmet.a in create,atininr o%,ithIli.ir parent to Ii :,in-mit ro,,'cal;in 	 for a .'Iieifirt,r. Coool rritirral romfp;iof a l,arcmmt signifls hitch 
httwi nlilpt1, c;( ,Aaverave, lierfrnmnrcof it,: 	 prop,'nius in ,vari, is rro ",.'i 	 crmlpaf,In prol', ii,,z of n1h,.r par.nt1 h, "hn'diunr 	 ill th-! rame 1(.!ft.fer to t value" of apnr'nt liar, It iq i!aretl 	 thice

,ill .u116,o birl (S'A I r(. 
%hich. 	i hen cre-d tomtzrther.-pro,lucepre' )lterv than expected on the banrs 

of theof thp ren tl G (A v l or'.cone 	 vaoun.-:tr,I one 	of tm 
reai 

reprrluctivnA f em a1 	 trurtnr.ofconifer.l e ro o e r nn comie ri,. 	 tim,., ill-firat,.ti i .t ; ( ,J n c ( 'nl ld w xir , r ilp p ror tkt 	 !,rart.z rarhi of .cf a ci'nti al .1NiS 
i,'hrj iuhteriel-. ne iril.Il1iltt rubact ritulciftim,liah,,a 	 -(, it 	 (of a, ',-arach o rplirafllvtell:,t,.?1,,ale.Iii:. 'ihtl-IAkr a 

arrani'e.l nmiro~leroililsh1- tanc;rollen 	 itarsF rnrt,iinL. pollen of "%Inch be.rr'
bilis. 	 gralnz. rp t. sltr.2. any *crrlilnrina rtrurtrconical 	 havi,,,a: Ipe 	 as in ,1 irnliry nridconelet 	 L.iri,rr,, rnIFiuinl:atilre fh'm1:1l0 rtme 	 c~fO 

corolla Iliir e 
ct oif 

co rotla fir f ,1i v 

cormh a fl:t.toll,,Il 
din,, and /inia. 

lnyflnof.r, 
I i 	 m er.fliral 	 Icnvi roi'i-Hi,.r of -el.thl tlm:t . rrii m.lit earl ,.l-. 

floral 	 cluster as in 	le:olfrIlcm. 
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Alcorn, Stanley Al. 

Cereus 


Alexander, Robert R. 
Ceratonia 
CownniaGarryaGnrrya 

Juniperus 
ITuniarixYucca 

Barnes, R. L. 

Cladrastis 

Diospyros 

Kalmia 
Magnolia
Morus 
OxydendrumSabalBut 
Serenoa 

Barnett, .. 
Chapter VI 

BrAtuR.A.Berg, Arthur R. 

Arctostaphylos 


Blum, Barton At. 

Aralin 

Epigaen 

Boe, Kenneth N. 

Sequoia 

Sequoindendron 


Bonner. F.T.
Chapter VIChapter VII 

ln 
Campsis
Carya 
Catalpa 
Celtis 
Cephalanthus 
Fraxinus 
Gaylussacia 

Gleditsia 

lIalesia 

flex 

IlxGnuttheria 
Liquidambar
Liriodendron 
llaclura 
MIclia 

Nyssna

Paulownia 

Pitheeellobiurn 
Platanus 
Sapiuni
Sassafras 
TaxodiumVi tisZntholu 
Z iniph o n t 

Brintmnn, K. A. 
nmlanehierAntorphan 

Arctostaphylos 

INDEX 

Betuln 
Cornus 
Corylus 
Crntacgus 
lmnninelisJuglansUlndera 
Loniecra 
Alenispermumlitchella

Ptelea 

llhus 
Rubus 
Salix 
Sanibucus 
Tilia
Ulmus 

Burton, J. D.,J. .I 

OF AUTHORS
 

Gill, .1ohn 1). 
Aronin 
Chionanthu-
Cytisuq 
N'arthenoci-susPhy.eocarpu%
I'yrus 
le! 
Viburnum 

Graneo:, David L. 

Catalpa
Grano, Charles X. 

Afelia 
C.
 

r bcrior,

Gleditsia 

Grisez, Ted J. 
Sere Gleditsia ohamnebatia Prunus 

Paulownia 

Clausen. K. E. 


Chapter IV 

Crossley, John A. 


Malus 
Solanunm 
VncciniumVitis 

Deitimhn. GInn 
ArtemisiaCercocarpus 
Crvsntthannus
Fnlluia
I'urshia 

VeliaDetz. Donald it 
Caragana

Diniock. Edward J. 11 
Gaultheria 
O nnaronia 

Dormia. Keith W. 
Chapter III 

buetaquoin 
Embry, R. S. 

Cupressus 
Erdnmnn. G. G. 

litchella 

Evans, Keith E. 
Shepherdia
Symphoricarpos

Ferguson, E. R. 

Maclurn
 
Foies. Marvin W. 


Atriplex 

Franklin. Jerry F. 

A hie -4 

Unr el, W. J. Acer
AKruremar.(;rrevtf. E'. Ch'.ttrr 
Sheliherdia 

Gunther, Louis E. 

Sahia 


imina 

Gaylulsacia 


Harris. A. .
 
Chnl.ac.Ypris 


Ilall,: L.K. 

ohue rsr
sorlus 


leitt. Robrt G. 

tro 

('hapter IIluhbard, It. I,. 

Cn-zaun. t-is

Ifthantnusll3Iton. Lytn 0., Jr. 

I'rn-temn 
Jenkinon. Jame. L. 

'inus 
John.en. Thomas N., Jr. 

Joh,0,nm. C.C..ruy 
O'j'rec-u , 

John.ston. William F. 
uatra 

Jones. .el'.,
,1 nMriolin 

orauant...t 
Jorp'n-en. Kent R. 

('orcoca ti,put(Chry-nthninnus 
':ra 

Irh't,,lI, 
Kadish. Anirami onlisliiidi 

hro r h i wl. A ti l,! 


Ji~pluilv:'a
E 

A')rira 
tanhv L.C'halvhr I ' 

Cupri.su e 

E'ucalptus 
.T! endora 
Olea 
Olneya 
linu,Wa,intonia 

LenP, W. IH.
Fag~uaO tr aLei'Fr, Andrew T. 

NitiAn 
Litta. Mi nn'
 

Aitt hu"
 
ithu. 


13. F.Chapter VI
 
Magil, Arthur W. .
a ilA t u , 

Chilnp.in 
i'hntinin 

,lMioenhl,ler, L. C.Carya 
SCs-afra%
 

Mnrtin, S. Clrk
 
Cf '-u r
r~ui 

-1tr ra
]'ro o"opi 

MI. ldpL
 
Mignery, Arnold L.
lll.in
 
Neal, Jiiiwil, L.
 

(at. riai
 

Niw't:uIt ljns
Chapter 11 

Nord. Eanitr C. 
T '!"mnntodendron 

la IvaJuniperus
Sil
 

,
 
Ol1on. laividt F., Jr. 

ACer 
i t( t: 
(ldrat, ti 
Diu, py ros 

R.l,,nu
 
Ii
O::%d'ildron 

talralhia rfron 

Snl':tI r. aruw 
Ot ol~. 'l, m W . 

P,: -',lsi~t- mtln 

ettovs, E. Q . J1.a weri,
litho, II,,1hium 
"i it;Ltnia 
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INDEX OF COMMON NAMES FOR PART 2 
Preferred common names are listed in boldface tv.p6, and other conmnonScientific nnae of the gmnus it, italics follows each lirirmary entry. The 

nane, are in liphtface roman type. The'of the scieitific name unit,mid each page is tabbed with the %,, ate arrant..v,I in :alli,h.tiI 'rler a particular genus without referring 

Anronsbeard, Cofinus 
abele, Populns 
acacia. Acacia 

black 

blnck.ivn~tIeblackwood
green-wattle 

ailanthus. A ilmzthucs 

talramno, Popilus

ilamo blanco, Populns 

alamo de In sierra, Abics 
Alaska-cednr. ChaaacclIiJris 
Alaska cypress, Chanaecliparis 
Alaska yellow-cedar, Chamaecyparis 
f obiz?. Albizia 

Molucca 

silktree 


alder. Alis 

American green
black 

European 

European black 

European speckled 


graaralabrigore 

hazel 
mountainmnain 

Nepal 

Pacific CoastChine 

red 

r iv e r 

Sierra
Silka 
snontld 

Sicklef 

thinleaf 


wvv~leafwestern 
white 


Algerian cedar. Cedrus 

algerita, Berberis 

nliso. Platallus 

A llegheny sloe, P ri us 

allspice, wild; Lindera 

almond. Prinus 
American basswood, Tilia 
American beech. Fagus 
American bittersweet, Celastr is 
American horsechestnut, A scauius 
American linden, Tilia 

American smoketree. Catiris 
American sweetgun, Liquidnn ba,,,it 
American yellowwood, Cladrastis 
aniorphn A inorpla 

California 
diarhindig,:11It 
ln aignsh 
Icndplant 

genus name. This arrangenvent eunIIes the readerto page numbers. 

Amnur cork-free. I'hellodrdrnn 
Anderson desert.thorn. Ljicinin 
nngelicatree A r 

antelope lbitterbru-h. PIurshia 


nntelolv-irianh, Pi'rshinAornori-tod.n-ratsu. Abics 
Apache-plume. Fnll1.qnhluqth .
apes-ea rring, ebony; Pithecellobi,,,,Appalachian.tea, lex 

apple. .llnls 
C011,ne1b 
Oaregon cr 
Pacific crnb 

ab 

prairie crah 
red .Siberian crab 
Siberian crab 
s%eet crab 
wetern crabwildIc~ll. 

wild crab 
wi Id sweet crab 

apricot, Prumia 

l : A rnlinaraucaria, ,.Irnitcaria 

columnar 
Cook'.arhnri itae. 7"hitic 

American 
erit 
eantcrn 
g ia n ta li 
orientalarIlitllt. trailinp: F:, iTnrn

nrhjtlt.-, tree: I rIt, wq 
Arizna-i roai nnil. )ileta
tirowaint,'rereen. Gaulthrria 

flrrowwnnI. iinloliqcits 
arrowwno,. Inian; Pl'hilodriphs 
arrn %oand. Vibun,-irtn 

dm%n% 
maplv 1;ea f 
roug hish 
sn.,therarhrr 
soutdrn 

arrow a d viburnum. l'ibnLarnn 
Arizona 
ba.ket 
Iilttnere 
Iltilt more %bite 
black 
blue 
r1t 

1r:I("arelinar i'rlilton 
d.tvrt 
Europran 

r ring 
fo.t hill 
green 

to locate 

ash. 'rzm -ll-Contintied 
]ot 
Icatlirl'af 
pumpkin 
V1 
.h1 ,I
small'.vv.d %hil, 

s%%ll-butt
sll.lutt 

T',,11-1 
t Ialfrl 
II c 
"ater 

%%hite 
aspun. I'vpulud 

birlimill 
Viirhspen 
Ipllen 

I:,,a rtn r 
otain 

quaking 
SivIi'dttrmblille 

Va1couvr 
Atlantic hile-redar, ChamatcypariorAlin%cedanr. ('rdruot 

Atictralinnpine' 
A r:sl i. nril, ao
Anuoralia n 7'a rn* "no

0 1 .7 "oo:1u 

itallUnn el.,eafltltnua,,.,,lite L'arqn1u., J~lnertqll,,
nzal.a. l'in' rrhi.,m : Ithododrpdron 
bacr I rti,r rtrha ris 

d% Irf 

kironlatieormhili- t 
narrc eaf 

lN1au. I'npuliq 
hnIdr%ptvc-. 7 

oxoditun 
ha . n I.. uir-Z 

h vr%.! !, ir v 

Berbrrcreeping 
('atrade 
e" re.lt 

i].u n 
.a:in.te 
k,,rian 
N'.' 
red 

i 

l'it:i.. 
. 7in 

I t: rn 
ia. bu.ar...Mitrica 

nor I ttrn 
I'a, ili

: .eifu..rn" I-,:.,il. IIv rlh,*.lrlia 
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APPENDIX C
 

INDIAN PARTICIPANTS IN TREE SEED WORKSHOP
 

INDIAN SCIENTISTS WHO STUDIED AT HSU
 

PROPOSED HSU SCIENTISTS
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List of participants altending the Indo-US Forest T'ree sced Technology Shortcourse cum Workshop on 22 May -3 June, 1989. Tamil NaduAgricultural Urversity, Coimbatore. 

Name Designation-

Dr. M. U. Dasthagir A-sociale Profcssor 

K. Gancsamurthy Assistant Professor 

Dr. I. S. looda Assistant Professor 

Edwin Jeyaraj Asst. Conscrv. of Forests 

Dr. Arnar Nath Jha Assistant Professor 

Aj:ay Kumar Kharc "I'cchnical Assistant 

Dr. S. K. Majhi Lecturer 

Thomas Mathew Assistant Professor 

S. Nayar Regional Manager 

B3.N. Patil Associate Professor 

S. C. Patil Research Assistant 

A. S. ionnuswamy Assistant Profcssor 

I. P. Pradhan S.i. Sl 

,S. S. Ralhorc Sci.. I 

S. Sclvaraj A.sst. Seed Officcr 

S. K. Sharma Assistant Scientist 

Dr. It. C. Singh Scientist 

Dr. It. R. Singh Associalc Profe-,or 

S. Srinivasan Department Director/Agriculture 

K. K. Surcsh A.sistant Professor 

(Ilegrc, 

(Forcstry.-I'h.D.) 

(Ag. Plant Biccd-M.S.) 

(Forcstry. Ilh.D.) 


(Forestry..lB.A.) 

(Agronomy--I'h.D.) 

(Agricullutc..M.S.) 

(Agronomy-Ph.D.) 

(Agronomy--M.S.) 

(Agriculturc-.M.S.) 

(Soc. Forcstry-.M.S.) 

(Ag. Plant lrced..-M.S.) 

(Ag. Seed Icch.--M.S.) 

(Agro. For.-.-B S. & JfI.') 

(Agroinomy..NI S.) 

(Ag Sccd *Iech.-.M.S.) 

(Agromy)..-N S ) 

(Agr(mo m v-.l'h I).) 

(llticultuve..l'h I).) 

(Apriculurc..I S) 

(Agronomy--M S.) 

Ilhmc lix.lion 

Meltupalayam, 'Jiamil Nadu 

Coimhalorc, Tamil Nadu 

Ilisar, Ilaryana 

Coimbatorc, Tamil Nadu 

Sama tipur, Ilihar 

Jahalpur, Madhya 'radesh 

Kalyani, West Bengal 

Palghat, Kerala 

Madras, "lamil Nadu 

Nippu, Maharashvra 

IRahuri, Mahara.htra 

letlupa:l:ay)m, larnil'Nadu 

(;angitk, Sikkim 

irKlipur, Iaj:rsthn 

('0ifihlnr,I r'lmil N;du 

N;aumi . lan, I liMIwilhtl 'radesh 

Jhani, IUtlar l'rad sh 

I li:jr, I laryana 

Kudtumim:lai, Ilail Nadu 

Nletupalayam, 'lamil Nadu 



List of Indian Scientists who trained at Mississippi State University
Management and Forest Genetics and Tree Improvcmcnt. 

Name Program 


Dr. M. S. Hooda 
 Tree Seed Technology 

(12 Months) 


Dr. J. C. Rajput Genctics 

(12 Months), 


Dr. D. P. Singh Nandal Tree Secd Technology 

(12 Months) 


Dr. R. V. Singh 
 Tree Scd Technology 
(12 Months) 

Dr. K. Vanangamudi Tree Seed Technology 
(12 Months) 

Dr. J.S. Zope Tree Seed "'lhnology 
(12 Months) 

Dr. U. S. Sharma Tree Seed "lechnology 
(12 Months) 

Dr. K. Sudhakara TFree Secd l'chnology 
(12 Montls) 

Dr. 0. P. Toky lrce S cd 'Iechnology 
(5 Months) 

Dr. C. V. Sarswat 'Frce Scd Technology 
(4 Mnllhs) 

Dr. S. S. Bisla Genetics 
(12 Months) 

Dr. S. T. Khajjadoni Gcnctics 
(12 Montlhs) 

in Tree Seed Technology and Nursery 

Location 

llrynna Ag. University 
Ilisar, laryana 

Konknn Krishi Vidyapccth 
Daixoli, Maharashtra 

ilaryana Ag. University 
Ilisar, Ilaryana 

G. 13. Pant University Ag. & Tech
 
lill Campus Ronichawi, U.P.
 

lamil Nadu A. U.
 
Ag. Research Station, Tamil Nadu
 

Punjabao Krihi Vidyapcclh 
Akola, India 

J. N. K. U. V., Jabalpur 
482(X)4, M. I'. 

('olh'ge of I'ir"-iry 
'Irichur, Kcrolh 

I laryann Ag. UnivCrsity
 
Ilisar, laryana
 

Dr. Y. S. Parmar Univ. of I fort. &
 
F'or., Nauni. Solan, !1. I'.
 

llar)ara A. U. 
Ilisar, Ilarayana 

Univ. of Ag. ' Krishi Nagar 
l)harwad Karnataka 



Proposed US Scientists to be Associated with the Project. 
Scientists at MSU.) 

1. Dr. W. W. Elam, Professor 
2. Dr. F. T. Bonner, Adj. Professor 
3. Dr. S. B. Land, Professor 
4. Dr. J. A. Vozzo, Adj. Professor 
5. Dr. J. D. Hodges, Professor 
6. Dr. T. E. Nebeker, Professor 
7. Dr. G. H. Weaver, Associate Professor 

(All have served as mentors to visiting Indian 

Dept. of Forestry, MSU 
USDA Forest Service 
Dept. of Forestry, MSU 
USDA Forest Service 
Dept. of Forestry, MSU 
Dept. of Entomology, MSU 
Dept. of Forestry, MSU 

/ 



APPENDIX D
 

EXAMPLES OF COMPUTER AIDED INFOPJIATIONI RETRIEVAL SYSTE1 
DATA
 
(CAIRS)
 



CA RS
 
Computer Aided Information Retrieval Search
 

Examples of information compiled by CAIRS at the Mississippi State UniversityLibrary. The search assessed only 2 data bases, AGRICOLA and CABS, other data bases 
are available. 

The program requested infornationi on seed of the two species, Dalbergia sissoo(shisham) and Tectona grandis (teak). The first list of references contained 15 citationson shisham and 62 citations on teak. After reviewing the titles to determine applicability,abstracts were requested for 7 references to Dalberp, ia sissoo and 35 references to Tectonagrandis. A copy of the requested information was printed and put on a diskette forPersonal Computer. The cost 
a

for this service has averaged about one (1) dollar per
abstract obtained. 



LIS'I 01: 'I'IL ) CAIRSFrI),O 

6/6/39 (Item 13 from file: 'Lij
084894b UIUSu-u4267
 
Influence of host plants on growtn of sdrical. 

6/6/40 (Item 14 from file: buj
U841961 UC'059-u5946; CUUIS-uII b.'; LIIL'I-,.U
Proactive strate.i-s to mediate tLreE-,oot aantage to 5id'Ewaiks. 

6/6/41 (Item 15 from file: but
 
0840059 IFUI2-Oi2u9;" 7YUU6-UUZI3


Fuel characteristics of selected four-year-old trees in Nigeria. 

6/6/42 (item 16 from file: but 
0786434 OFUSU-UU963; ?UU12-011/3

Studies on growth and development of some f.orest. tree species in red mudsoil balco Korba.
 

6/6/43 (item 11 from file: 5u)

u781UUU OFUSU-UUT9; 7UU12-UU855

rriplet seedlings in shisham (Ualbergia sissoo Roxb.).
 

M1, (Item .18 from file: 50)

U/8uv''2 UFUSU-UU388; /UU2-uuv58

leak plus trees for sDecific traits.
 

6/6/45 
 (Item 19 from file: 50)
01/4966 OFu5u-OUO6Y: /UU12-uu831; 1YUUz-UuI54
Effect of size of containers and differentgernination behaviour and 

soil media, on thegrowth of Mcacia nilotica, lbizia procera aridDalbergia sissoo. 

6/6/46 (Item 2U from file: 50)u760981 01-049-08416; 7UUI1-U35')6;'/ - UUo U0U42-UU463; 61UU6-UU'54; iUuJz-OUI')I;XU I l3'
 

Presence of germination inhibitors in toe leaf leachates of some farm
 grown trees.
 

6/6/41 (Item 21 from file: 5U)
U76U9/7 0Fu4Y-U/?VS: 7UGiZ-UU430; 
/YUU1Z-VL1U4,; /SUIS-U13'?7
Performance of some firewood species in nursery of alkali wastelands. 

6/6'/48 (Item 2Z from file: SU)

U690U81 UFU49-U3559: /YUUI-UU5i3; U'-
 -.. 3Effect of application of biofertilizer& 
Un tne arowth and nodulatiorm of
 seven forest legumes.
 

6/6/49 
 (Item 23 from-file: 5U
 
0651841 UF049-00567; 7UUII-uu49l
 
Peculiar trees of teak at Nilambur, K.erala.
 

(Item 24 from file: 5U)

U641U9 U1FU4Y-Uuu6: /UOII-UU44U
Preliminary study on germination of petre-.ted seed of teak (lectonagrandis) under nursery conditions in Loma. nalawi. 



SELECTED ABSTRACTS FOR DAI.BEIR.:IA SI.S;SU AND TECi 0IA CRANDIS 

6/7/2 
 (Item 2 from file: 
10)
89001397 
 89022393 
Holding Library: AGL

Storage of sissoo (Dalbergia sissoo) seed
 
Robbins, A.M.J.:
Banko janakarl 
 : a journal 
 of forestry information for Nepal. Autumn


1988. v. 2 (1) 
p. 57-59.
Kathmandu 
 : Forestry Res. and Info. Centre, Forest Survey and Res. Off.,
Dept. of Forest.
 
DNAL CALL NO: 
SD356.54.N42B3
 
Language: English 
Includes references. 
Subfil.: OTHER FOREIGN; 
Document Type: Article
 

6/7/4 
 (Item 4 from file: 
10)

88121495 
 89003478 
Holding Library: AGL
Effect of size of containers and different soil media,
behaviour on the germination
and 
growth of seedlings of Acacia nilotica, Albizia procera and
Dalbergia sissoo
 

Maithani, G.P. ; Bahuguna, V.K. ; Singh, H.P.Indian journal of forestry. Mar 1988.

Dehra Dun 

v. 11 (1) p. 56-59.: G.S. Gahiot. ISSN: 0250-524X 
 CODEN: IJfODDNAL CALL NO: 
SD223.153
 
Language: English 
Subfile: OTHER FOREIGN;
 
Document Type: 
Article
 

6/7/5 
 (Item 5 from file: 
10)

88121443 
 89003426 
Holding Library: AGL
Seed abortion in wind-dlspersed pods of 
regulation or sibling rivalry?

Ganeshaiah, K.N.; Shaanker, R.U. 
Occologia. 1988. v. 77 (1) p. 135-139.Berlin, W. Ger. Spr!:....r IpLer:nationa] 

OECOBX 

Dalbergia sissoo: 

ISSN: 0029- 8549 

maternal 

COE: 

DNAL CALL NO: QL750.O3 
Language: English 
Includes references. 
Subfile: OTMER FOREIGN; 
Document Type: Article 

6/7/12 (Item 12 
from file: 10)86010035 85037373 Holding Library: (CUA; AGLEffect 
 of solar eclipse on germination of Dalbergia sissoo Poxh. and
Toona ciliata Roem. seed
 
Kumar, A.; Phulera, R.P.; Sood, O.P.
The Indian forester. Dec 1984. v. 110 (12) p. 
 1184-1191.Dehra Dun 
: N.K. fiathur. ISSN: 0019-4816 CODEN: IFORA8 
DNAL CALL NO: 
99.8 IN2 
Language: English 
Includes references. 
Subfile: 
ENE (ENERGY IN AGRICULTURE:EXPAUDED); OIER FOREIGN;

Document Type: Article
 



6/7/44 (Item 18 
from file: 50)

0780992 0F050-00888; 7G012-00958
 
Teak plus 
trees for specific traits.
 
Vakshasya, R. K.; 
 Unlyal, D. P.; 
 Rawat, M. S.
Indo-Danish Project 
on Seed Procurement & Tree Improvement Cent., 
For.
Res. Inst. & Coll., Dehra Dun, UP, India

Indian Forester 1988. 
 114 (3): 168-169 (5 ref.)

Language: English
 
Document Type: 
NP (Numbered Part)
 
Status: REVISED
 
Subfile: OF 
 (Forestry Abstracts); 7G 

The 

(Seed Abstracts)

authors state 
that until now -the emphasis on teak plus tree
selection 
has been for vigour, good form and crown characteristics. Three
different 
 types of selection are reported here. The first
wavy grain from is a tree with
a wet zone 
in Kerala. Wet zone teak has previously only
been reported with straight and even grain. Trees with less
have been straight g:ain
reported as 
occurring sometimes 
in the dry zone;
attributed this has beento stress conditions. This report suggests that the wavytree may grainbe a genetic variant. The 2 other clones mentionedseed (for whichorchards have been established 
-
 the Forest Research Institute) are
a highly frost resistant strain whici, also gives good germination, and a
strain exhibiting better growth.
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Germinated 
seeds 
 were counted weeily for 20 wk after sowingnursery to assess in thethe effect of 10 different prctreatmentsGermination on germination.ranged from 
0% to 
32.5%. The 96-h stream-soaked pretreated
seed demonstrated 
 superiority, followed by seed pre-treated by container
soaking for 
 96 h, ard alternate drying and wetting for I week. Scorchingled to no germination at 
all, whereas stream soaking for 72, 48 and 24 h
achieved only about 3% germination each. 
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A study was made of pollen grains of teak from Chnnda, Chikhnldn, 
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