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7/3/1 Cltem § from file: 58)

9881953 B5852-82157 .

Studies on some mangrove soits of the Sunderban ecosystenm,

Sah, K. D.: Sahog, A, K. GUP‘tB, 5. K

Dep. ﬂgric » Umiv, Calcutta, 35 Ballygunge Circular Raad, Caicutta-7ga

Journal of the Indian Society of Coastal Rgricultixsl Research 1987. S

(1): 189-193 (i3 ref., 3 tab.)
‘Language: Engiish

77373 (1tem 3 from Flle: 58)

8472913 ©ra47-94884
Management objectives for mangrove forests (n Higeria,

The mangrove ecosystem of the Niger delta. Proceedings of a workshop,
19-23 May, 1980 [edited by Wilcox, B.H.R.; Pomelt, C.B.1.

Ibianga, M. S.
Chief Conservator of Forests, Min, Agric., Port Harcourt, Nigeria,

Nigeria: University of Port Harcowt
1985. 88-93 (12 ref.)
Language: English
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p472913 ©6ra47-04884
Management gbjectives Forr mangrove forests In Nigeria,

The mangrove ecosystem of the Niger delta, Proceedings of a
1%ﬂﬂw-wwlwuwbymmm.RR&;WWH.&&L

Ihlangal H- S-
Chief Conservator of Forests, Min, fAgric., Port Harcourt, Nigeria,

Nigeria; University of Port Harcowt
1985, 68-93 (12'ref.)
Language: English

‘workshop,

1/3/5 (item 5 from file: 50)

B451515 B5849-85458 ‘
Hydrographic considerations In estuarine ocutwei!ing studies: an example

and defini tions.,
Productivity of the mangrove ecosysten:. management'. impl ications,
Proceedings of a workshop held 4-6 October 1983 [edited by Onn, J.E.: Gong,

H.K. 1.

Kierfve, B.
Belle W. Baruch Inst, for Marine Biol, and Coastal Res,, Univ, OfF South

Carol ina, Columbia, SC 29288, USA.

Penang, Malaysia; Schoo! of Blological Sciences, Unilversitl Sains
Malaysia . _ '

1984, 37-47 (3 ref., 5 fig,)

Language: English

w3714 (Iten 11 from file: 58)
8431128 @SQ49-83335
Wateriogged salipe 50115,
The manorove ecosysten: research methods di :
Srecaker . T o (edited by Snedaker, S,C.:
bBoto, K. G.
Australian [nstitute uf Marine Science, PHB
4810, Queensland, Rustralia, e 3 Tounsville, H.5.0.
Paris, France; UNESCD
1984, 114-138 (2@ reF., 5 fig,.)
Language: English
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9431119 BSB49-083222: OFR47-81955
The mangrove ecosystem: research methods,
Snedaker, S. C.: Snedaker, J. G.
Paris, France; UNESCD
1984. 251 pp,
Language: English

773728 . (ltem 3 from flle: 53)
1347446 @ra43-83443 .

Proceedings of the semimar on scientific aspects and human impact in
the mangrove ecosystem,

Memorias del semipario sobre el estudis cientifico e impacto humano en
el ecosistema de manglares,

Chapman, Y. J.; Cintron, G.: Goemaga, C.; LugQo, A. E.: Pascuas,
N. B, de: Pannier, R.; Pannier, F.; Bae2 Valdes, R. E.: G[Gozalez
Rondon, 0.; Lescuwe, J. P.; Coutinho, P, N.:2 Horna Zapata, R. R.:
Mizrachi, D.; Bacon, P, R.; Hernandez Comacho, J.:  Hildebrand, P.
von; Rlvarez Leon, R.

United Nations Educational, Scientific and Cultkal Qroganization

Montevideo, Uruguay; Unesco Regional QFfice for Science and Techaoloay
far Latin pmerica and the Caribbean,

1988. 483 pp. (many ref., 29 P}.)

{anguage: Spanish; English Summary Language: Seanish; Engfish

T,3723 (ltem 6 from file: 53)

1038894 0F@41-86822 ) ) '

Mangruves impacted by human-induced disturbances: a casa study of the
Orinoco Delta manorove ecosystem.

pPannier, F.

Fac., Clencias, Escuela de Biologia, Univ, Central Uenezuela, Caracas,
Venezuela,

Envirommental Management 1979, 3 (3): 285-2i6 (29 ref. BLL)

Language: English



B4k K ,
R.G. Florence(1986): Cultural problems of Eucalyptus as exotics,

Compmonw For, Res. 55(2) 141-163

J. Davidson (1985): Setting aside the idea that Eucalypts are always bad
» Working Paper No.19 UNDP/FAO project BGD/79/017

147371 (Jtem 1 From File: 5B)‘

B6B3663 BFA48-83554
Soi! properties and fast-9rowing tree species in Tanzania,

Allen, J. C.
Dep. Geogr. & Environ, Stud. Prog.. Univ, California, Santa Barbara, CA

93186, USA. _
Forest Ecology and Management 1986,

|.anguage: English

16 (1-4): 127-147 (19 ref.)

147374 (Item 4 fruh file: 58)

p285723 @5848-82997
Fertilization of Fast-growing broadlieaved SPECIES.

Proceedings [UFRO Sympusium o0 5ite and Productivity of Fast Growing
Plantations. Volume 1. (edited by Grey, D.C.: Schonad, A.P.G.;

SChUtZ: Cu J- 10
Schomauy A. P. 6.
Wattie [,'\’ESEHI'Ch Institute, University of Natal, Pietermaritzburg, South

Africa. .
Pretoria, South Africa; South ffrican Forest Research institute

1984. 253-268 (128 ref., 2 tab.)
Lamguage: English

t14/3/5 (Item 5 from file: 58)

8271519 ©FB46-81226
Fast-grouing trees in short rotations - productivity, breeding,.

ecologicals forest palicy and agricultural palicy aspects,
schnet lwachsende Baumarten Im Kurzumtrieb: Produktion, zuchterischs,
okologische, forst- und agrarpalitische Aspekte.

Muhs, H. J. :
inst, For, Genetics & For, Tree Breeding, BFH, D-2078 G-osshansdotrf,

German Federal Republic,
Forstarchiv 1984. 55 (3): 171-174 (13 ref., 1 pi.)
lL.anguage: German Summary |.anguage: Engl ish
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1511261 ©F944-04626

Fast growing trees, 1UFRD synposium and workshop on genetic improvesent
and Productivity of fast-grosing tree species.

Intermational Union of Forestry Research Organizations:  Brazil,
Sociedade Basileira de Silvicultuora »

Siivicultura em Sao Paulo 1988. 2 (16): 1-138

Language;: English: Spanish

187371 (Item | From fite: 5@)
8755914 7Y0P1-81012; 8RO30-87149: 2RA11-P1732; 2RO11-B1732
Chapter 4, Tropical forest restoration,
Saving the tropical forests,
Gradwohl, J.:; Greenberg, R.
Londan, UK: Earthscan Publications Lid.
1988. 163-189
Language: Enolish

28,371 (Item { From file: 53)

1587393 ©FB44-81682

trouth-related problems of aging and serescence In fast orowing trees
groun on short rotations,

Blake, T. J. (Editor)

Fac. fFor., Univ, Taronto, Ont. MSS 1A1, Canada,

Stockhoin, Sweden; Namnden For Energiproduktionsforskning

1981, wvii + 43 pp, (77 ref, 1EA Report, Intermational Energy Agency

No. NE 1981:21)
Language: English

24/3/5 (Item 2 from File: S3)

BrFB43-81965
1?14:7§gpﬂiclng period and productivity of coppice stands of Eucalyptus

' . ima
: Idulensis and E, gipbuius at Piazza. Armerim,
amml!’epoca di taolio e sulla produttivita det cedui di Eucalyptus

amaldulensis ed Eucalyptus globuius di Pigzza fArmesina,
jancio, 0.
‘i:StltUI'.l'J sperimentale per la Selvicoltura, firezzo, Jtaly,
pmali dell’][stituto sperimentale per fa Selvicoltura 1977, B 43-96

31 ref.) ‘ .
Language: [taiian  Summary Languape: French; Ematish
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NUMBER OF ROTATIONS

In each successive coppice rolation a percentage of stumps fails to produce
another coppice crop afler [elling. Finally there are loo few stumps to
produce a reasonable mean annual increment and it is advisable lo re-
eslablish a seedling stand. In South Alrica, the natural morlality in E.
grandis coppice .plantalions averages belween -3 and 5 percent. It is the
eflect of the loss of stumps, rather than loss of vigour in living stumps, which

causes unsalisfactory mean . annual increment in long-continued coppice
rotations.

E. globulus has been coppiced in the Nilgiri hills in India on more or fess
10-year rotations [or.nearly 100 years and still gives very good returns which
are [requently referred Lo in foresiry literalure, In Israel five successive

10-year coppice rolations of E. camaldulensis have Uleen established
successfully.

On reasonable sites it can be assumed that at least two satisfactory coppice
crops aller the original seedling crop can be obtained if the crops are on
short rotations of up to 10-12 years. This applies o E. grandis, E. sa-

E. globulus has been coppiced in the Nilgiri hills in India on more or less
10-year rolations for nearly 100 years and still gives very good relurns which
are frequently referred to in foresiry literature, In Israel five successive

10-year coppice rolations of E. camaldulensis have been established
successfully. - '
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BENEFITS OF FORESTRY TO 'Poor COMMUNITIES

Out put ‘Benefioial Characteristics
Tuel Low cost in usge

Produoible locally at low cash ooat

Substitutes for coetly commercial fuels
Substitutes for agricultural residues

Prevents destruction of protective ground cover
Prevents diversion of household labour
Maintains availability of cooked food

Building materials Low cost in uge
Producible locelly at low cash cost

Substitutes costly commeroial materialn
Maintains/improves housing standards

Food, fodder, grazing Protection of cropland againet wind and water
: erosion
Complementary sources of food, fodder and
forage (e.g., in dry periods)
Environment for supplementary food production
(e.g., honey)
Increased productivity of marginal crop land

Saleable products Raising farmer/commmnity incomes

Diveraifying the oommunity economy
Additional employment

Raw malerials Inputs to looal handioraft, cottage and
amall—spale industries . - :
(Plug benefits as from saleable products)

INCOME AND EMPLOYHENT

Forests and treem can give rise to oash orops ouch as mushrooms, cheptruts, walnuta
and pine kermels, Yamboo oan be oultivated for shoot produoticn, mp is done in Jepan. In
many countries trees are grown at the omallholder levsl, to provide liuelwood for snle to the
urban pnd semi-urban arens, In India the inoome from gathering and selling fuelwood is an

“important part of the eoonomy of foremt villangorn, espeoially for the poor in these villages.
Tree farming oon also provide profiteble industrinl wood orops, such ms the pulpvood grown
by farmers in the Philippines, Among non-wood produota, the gum arablo produced as a farmer
orop in Sudnh is one of the more important expert oommodities of that country,

In addition to the inoome mnd employment gensrated by their industiinl exploitation,
forests nlpo provide timbar and other raw material for looal orafismen and small-poale
artisan and provesaing notivitiom. Throughout the developing world, doors and other
builders! woedwork, furniture; tools snd other agrioultural inputs suoh as fenoe posts are
made loonlly within the ocommunity. Tieoe produots, together with wooden handiorafts, and
othor products of non-wood raw materials puch as 'taaar' allk, cen alac be marketed outside
the oommunity.

Foreairy oan nlso oontribute to rural inoomes in lems direot ways. If other alternn-
tivens for raising the inoomes of the rural poor are not promieing, the establishment of
fuelWood lots may provide s means to ralse their inocmes by releasing dung and agrioultural
replduco for rewarking into the soll, Bo inoreasing orop yielda. 1In this way forests may
alpo oontribute to a more equiiable distribution of ilnoome. It might be masier to help the
poor by providing them with fuel in the form of wood than with similar bensfits provided
through taxation and rédistribution.
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WOMEN AND_ FORESTRY

Women's partlicipation in a wide range of forest activities
and the impacts of forest development on women's lives deserve
significant consideration. Understanding these relationships is
important for improving the social effectiveness, eguity, and
tesponsiveness of forestry.

Despite women's widespread use and management of forest
resources, forestry and forest development have largely ignored
women and their activities, except for women's roles as
consumers of firewood., DBroad analysis of women's existing and
potential activities is difficult, as descriptive material is
meager and scattered throughout the ethnographic and development
literature, Factors influencing women's participation have been
suggested. N more analytic approach is needed, however, to
compare women's participation patterns, assess benefits, and
predict useful interventions.

Women participate more in projects: focusing on women,
tecognizing women's needs and constraints,. offering women
opportunitlies, or lacking men's participation. Development
projects emphasizing social participation -- rather than just
resource production -- may enhance women's participation. 1If
women's access to, and control over, forest, cash, and other
resources is increased and their decision-making abilities
enhanced, then participation can benefit.women, the larger
society, and forestry. Women's efforts in growing edible and
medicinal tree species in their fields or gardens, or reclaiming
environmentally-devasted areas exemplify the value of women's
participation.

Women's beneficial involvement in Eorest activities can be
promoted through official recognition of their importance.
Policies must enhance women's opportunities, ranging from
tecrulting forest agents to land and tree tenure. Development
programs should incorporate women professionals, pay attention
to women's needs and constraints, and promote -- where
appropriate -- women's groups. More comparative research and
evaluation of women's participation is needed., Forestry must
incorporate a truly social and participatory vision of
development and management.



Assuming that the world economic situation will remain
difficult and_that women will not gain educational,
occupationa1! economic, and political parity with men overnight,
what strategies can we undertake -~ to direct some benefits of
developiment participation towards women? We must make concrete
changes in women's visibility within Forestry, policy,
development programs, and forestry itself,

(L) Official recognition: making women visible in forestry

Women must become visible partners in forestry. To go
beyond token recognition of women to a thorough consideration of
all interactions of women and forests and of how those
relationships can be enhanced, is a difficult but imperative
task. Thls task is one which men, as well as women, must
embrace, We must ask how our forestry practices affect not
mankind, but humankind -- how do they affect women as well as
men, what has been the history of woman's, as well as man's,
Impact on forests? Specifying impacts on women as well as on
men makes us stop and question -- does this forestry project
really aEfect all people in the same ways, or are the impacts on
women and men different?

Changes in Policies and Developmept Programs

(2) Women's participation in development, National and
international policies must be established to promote women's
participation in development as a priority goal., While we
already know much about how women's participation can be
enhanced, ‘such changes will come about only when there is
suEficient political wlll to do so:; Thus, we need broad policy
statements endorsing women's participation hacked up with
concrete, measurable steps to be taken, mechanisms to evaluate
and enforce compliance, and the necessary money, personnel, and
other suppork to enact these changes. Policies must broadly
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insure women equitable rights, guaranteeing them access to
techinology, extension services, training, and credit, Forest,
policy decisions, such as the choice of development strategies
or research priorities, must incorporate women's activities,
perspectives, and active participation.

Commitment to women's participation in problem
identification, project design, implementation, and evaluation
mpst be an explicit goal of development programs (Itoskins 1983),
Mumerous experiences have demonstrated the necessity of
consldering women's participation to see whether women have any-
special needs or constraints, rather than merely assuming that
women will be equally able to take advantage of project
opportunities. Development programs should, where possible, use
professional women in all phases of programs and projects to
facilitate women's participation in general, All project
personnel ~-- men as well as women —-- must be sensitized to the
importance of women's participation.

{3} Rducating and {liring Women Professionals. Policies
must promote recruiting, training, and hiring of women For all
levels and all specialties within forestry., Women must be
assured equitable access to forestry education, and equitable
treatment Within educational institutions. Once educated in
forestry, women need equitable opportunities for hiring,
placement, and advancement, Although progress has been made in
educating and hiring women in forestry, many constraints
outlined at the last World Foreskry Conyress still persist
(williams 1978; Fairfax & Vaux 1985}.

tthere women are prohibited from entering forestry because
of its para-military or police-enforcement status, this
situation must be altered, Although women are increasingly being
trained for millktary and policing operations, reorienting Forestry
avay from enlorcement and more towards extenslion may be preferable,

Women are needed nok just for extension work with rural
residents, but also at top palicy-making levels., Forestry
efforts of Individual women, women's groups, and women extension
agenks at micro, grass-roots levels can be wiped out by
macro-level policy changes, Thus having women and men sensitive
to women's participation issues at high policy levels is vital.

Heasurahle changes in women's policy~lervel involvement in
foreskry should be souybt for the next World Forestry Congress,
wikh increases in women on national deleyations and as members
of the organizing committees. MHMore women should be invited to
rresent papers, Meanwhile, more contributions by women should
be published In [oreskry journals, and major forestry research
organizakions should increase women professionals on thelirx
staffs, particularly in decision-making and policy positions,

— 100 —



(4)_Non-professional Women Workers.

- For semi;skilled women
workers in forestry,

| many similar issues apply. Concrete goals
gor improving the equitability of hiring must be established,
While some progress has been made in assuring equal pay for
equal work, too often women are still relegated to lower-paying
Job classifications. Women's chances for promotion can be '
improved through training. Self-employed procurers of

forest resources may be able to improve their economic

sitgation through the forming of cooperatives to market their
gOO Se :

Paid employment is a difficult issue in many
economically-depressed regions around the world., Where
employment is insufficient for the economy as a whole, men often
insist that they receive the jobs. Jobs can encourage women's
participation, by using gradual incentives and employing lots of
women on a part-time basis rather than a few men on a full-time
basis. The more desirable solution is, of course, to improve
meaningful opportunities for employment and self-employment, to
minimize rural migration elsewhere in search of work,

(5] YWomen's groups. Where appropriate, development
programs should work with, and strengthen women's groups. Often
wvomen have limited resources and soclial power individually, but
can achleve 'significant results working together. Women's groups
often choose to work on forestry activities., Many women's
groups, however, have difficulty in financing thelr projects:
in both Senegal and Durkina Faso, for example, women's groups
wvanting to start tree nurseries lack money to put in wells to
obtain adequate water. Women's groups may benefit from technical
assistance and ktraining in project management. This area is one
in which some creative solutions may be possible, such as
linking up women's groups with government ministries, donors,
foresters, and others able to offer asslstance and support,

{(6) Land and tree tenure, there women have no customary or
modern rights to land or to trees, they may lack adequate
incentives to plant and protect trees., Land and kree tenure
policies and laws must be madified ko encourage all individuals,
both female and male, to plant, manage, and protect woody
veqgetation, Where women own land and have rights to trees
planted on their land, as in Kenya or Halti, women landowners
have demonstrated interest in tree planting (Fortmann 1985;
Murray 1981; MHakokba 1085).

(7) Comparative, evaluative research

Currently more questions about women's participation In
Forest activities exist than answers., Ve need more
comprehensive information on the extent and nature of women's
involvement in forestry, and wvhether such participation is
beneficial or detrimenkal, The direct and indirect impacts of
foreskry projects and activities on "non-participants" must also
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be examined. Research on the soclal aspects of forestry
projects must be built into all projects, not just "social
forestry" projects. The goal should be to evaluate not just how
responsive programs are to women, but to all social groups --
such as herders, farmers, merchants, artisans, or landless
laborers,

In addition to project-specific research, studies comparing
successes and obstacles to participation across a wide varlety
of forest activities, project types, in different regions of the
world, and over time are needed. Such cross-cultural and
historical research can enrich our understanding of how people
use forest resources, suggest areas wheré limited development
interventions can have the greatest impacts, illuminate more
general interrelationships between people and forests, and
suggest means of enlarging forestry to more fully encompass
social concerns,

(8) More participatory f[orest development and management

Most fundamentally, forestry itself must be broadened to
allow for greater social participation in forest development and
management strategles. Greater soclal participation is
imperative for effective and equitable development, Forestry
must become more firmly integrated into mainstream development
~— helping people help themsclves,

Fxperience over the past decade has clearly demonstrated
that foresters alone cannot halt worldwide processes of
deforestation. In many countries, however, small-scale
grass-rooks eflforts are beginning to make a difference., In
Sceheqgal, for example, reforestation by community residents began
surpassing government efforts In 1982 (Sene 1984).

tiomen around the world are vitally concerned. about forest
resources, antd what the future of the world's forests holds For
them an?? their families, In a few days In Nalrobhl at the NGO
Forum for the tlomen's Decade, forestry issues will be an
fmpartant substantive tppic of discussion. Women's groups fn
Fenya have heen very active in plankino greenbelts and
agro-{orestry efforkts, These women are anxinus to show women

from the rest of the world what they have been working on, how
Lhey have been conkributing ko the development of their country,
impravineg their own lives and those of kheir families,

Forestry has recognized women's important roles in Firewood
procurement and use, and begun ko incorporate women's
participation into community foresktry proorams.  Now is the time
for f[orestry to expand this promising beginning, and to enhance
women's particlpation in forest ackivities.
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N2/ T4 EWNIRRES

LEGUMINOSAE (wAH)

*Pterogyne nitens (27 450)
*Peltophorum dub!lumnm (Y 457%)
#Myrocarpus frondosus {4 vixy)
*Anburana cearensis {LHEN)
Enterolobium contortistlliquum {54 vidfv)
Plptadenla rligida (239 3)
Copalifera langusdortili {2 2%v7)

BIGNONIACEAE (/¥ YAhX5H)
*+Tabebuia ipe (228%4q)

BORAGINOCEAR (AJH4%¥)
*Cordla trichotoma (RFLY)

MERIACEAE {(t¥¥¥¥#)
*Cabrarea obrongifolia {(Av+e5T)
Cedrela tublftora {4+ Kkn)

RUTACEAE (34 VH)
*Balfourodendron riedellanum (7TH)

ANACARD | ACEAE {(®u8)
Astronlunm urundeuva (254 83)

LAURACEAE (22X/%%)
Ocotea suaveolens {27107}

EOANE, WITERBLLTHEES I ANTWO R
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5'15

5.151

5.152

5,153

Phasing and time scales of specles trials

The "ideal" sequence of species and provenance trials is one which
is often telescoped or by-passed because of the need to limit- the research
programme for practical reasons. Nevertheless, it is vital that the
duration of each trial be clearly set out at the planning phase, both for
estimating at what stage the trial is expected to yield results, and for
planning expenditure and manpower requirements. The duration is not
solely governed by considerations of rotation length, however; it may
be desired to cover the effects of the restricted rooting afforded by
shallow soils on the long term growth of & specles, Specles and proven-
ance regearch is thus a dynamic and continuing process, though
it is convenient to consider it in the following phases:-

The arboretum phase

This often precedes the species elimination phase and has as its
object the retention of living specimens of a large number of species.
The number of individuals required of a specles is low and the demon-
stration value high; a valuable features 1s that specimens are often
kept longer than what would be consldered a normal rotation, Arboreta
can provide valuable puidelines for further trials.

The specles elimination phase

Object: To compare the performance of a large number of different species
on one or a number of sites, and to select a smaller number for
more intensive trials.

Features: The individual species unit, or plot, is kept ag small as pos-
gible and the number of speclies that can be tested is governed
by: -

{(a) Availability of funds, staff, infrastructure and seed,

{b) Ecology; for instance a deep fertile soil in a warm moist
climate is potentially a more favourable site for a large
number of species than a shallow acid seil in a montane
region.

(c) The desired end product,

The duration of such trials is commonly 0.1 to 0.2 x rotation age,
and perhaps 20 to 40 species could be tested in the initial stages,
though continued introductions of small numbers of specles are often
made over a number of years,.

The species teating phase

This is known also as the specles performance stage (Leuchars,
1965) or the adaptability phase,.

Object: The comparison of a reatricted number of promising species, based
on previous experience, onsiteswithin a broad climatic region,
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Features: Properly designed statistical layouts are particularly
important, and plots must be of a size to enable reliable assess-~
ments to be made up to, at least, the first thinning. The
expected final size of the trees is important here, Sites should
be stratified in order to evaluate the interaction between site
variation and species differences, :

The duration of these trials may be about 0.5 x estimated rota-
tion length, and the number of species tested in this way depends on:-

(a) Availability of funds, staff and infrastructure,

(b) The number of suitable species from previous phases and experience,

(¢) Seed: 1t would not be normal to enter this phase unless it were
expected that seed supplies would be available in adequate quanti-
ties, either from natural stands or from local seed stands,

Between 5 and 10 species is suggesed at this stage.

5.154 The speciles proving phase

Also described as management trials, and the crop perform-
ance phase (Leuchars, 1965),

Object: To confirm, under normal plantation conditions, the results
shown by a small number of species that have shown themselves
superior in earlier phases.

Features: Plots must be larpge enough to provide data on growth and
yield for the full rotation surrounds must be large enough to
eliminate or minimize edge effect. 1In addition to 'normal’
plantation methods, a range of other management techniques may
need to be tested, always in statistically valid designs, and
including the following:-

(a) Different types of nursery stock and nursery methods,
(b)Y Different methods of ground preparation,

(c) Different planting methods,

(d) Spacing and thinning trials,

{e) Different weeding intensities,

(EY Pruning trials.

(g) Fertilizer and herbicide trials.

It is also appropriate to investigate wood quality at this stage,

5.155 Phasing and time scales of provenance trials

The 'ideal! sequence of provenance trials follows very clogely that
outlined for species above, They may be described as the Range-wide
provenance phase, the Restricted provenance phase and the Provenance
proving phase. Because the species involved are all 'promising', plot
slzes are generally larger, and duration longer than with corresponding
species trials.
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5.156

5.157

5.158

5.159

Range-wide provenance phase

Object: To determine the extent and pattern of variation between prov-
enances {populations) of promising species with wide natural vari-
ation,

Features: Depending on the geographical distribution and variation of
the species, 10-30 provenances are suggested at this stage. It
often indicates groups of promising provenances, and also areas
from which large scale seed imports  should be avoided.

This phase is often run concurrently with species elimination or
testing. Plot size should be small but adequate for a duration of 0,25
to 0.5 x rotation age,

Restricted provenance phase

Object: To find sub-regions and ultimately provenances most suited to
the sites under test,

Features: The differences to be detected between provenances may be
relatively slight, and experimental design must take account of
this. However, even within small geographic sub-regions large
differences in performance may exist, and the number of provenances
to be tested may not be much less than in the preceding phase.
(See, for example, the international trial of Pinus kesiya dea-
cribed by Burley and Turnbull, 1970), Generally, however, 3-5
provenances may be expected, with a duration in excess of 0.5 x
estimated rotation, using plots of the appropriate size, This
phase is often run concurrently with species testing and species
proving phases, Local land races and other derived provenances
should be included where possible.

Provenance proving phase

At this stage one or two provenances only will have been selected
for each species, site and end use, The procedure is the same as that
described for species,

Pilot plantationa

Pilot plantations of several hundred hectares are often established
as an intermediate step between trials and the commencement of a large
scale plantation project. Such plantations may demonstrate the via-
bility of a planned project to potential investors and also provide an
opportunity for carrying out many trials of management systems and
cultural techniques,

5.42  Experimental design in the field

The basic design of a trial depends upon its objects, but this

design may be modified by the characteristies of the site. For instance,
the desirability of keeping sites as uniform as possible within blocks
means that their shape often has to be modified to avoid covering diff-
erent soil types. Long thin blocks may best fit between contours on a

slope for instance, and they certainly should not be orientated at right
angles to the slope,
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5.421

Example of Block Distiibution on Hill Slope

Unavoidable variation within plots and within blocks is acceptable
if this is a characteristic feature of the site, but more replications
may be needed in such a case,

Plot size, shape and competition

The size of plots, as indicated aboye, depends on the duration of
the trial and the expected growth rate of the trees,

As expense is also an important factor, it should be remembered that
trials are grown to provide information, and that this may be obtained
gg well from small plots as from large. The gingle tree plot is of limited
use except where a larger number of species or provenances is being screened
for early survival, though it is cheap in space and cost, and lends
itself to a high depree of replication, In the arboretum of course, only
one or two specimens are required, but (assuming an initial spacing
distance of 2 to 3 metres) the following numbers of trees per plot are
recommended in other situations,

Species elimination phase

Minimum plot size: 5 tree line plot; Maximum: 25 trees {5 x 5). No
surrounds,

Species testing phase

Plot size 16-25 trees {4 x &4 or 5 x 5) with a 1 or 2 row surround,

Species proving phase

Because yield estimates are important, a central plot of 100 trees (10 x
10) plus a 2 row surround may be considered a minimum,

Range wide provenance phase

25 tree plots, no surrounds,
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Restricted provenance phase

25-49 tree plots, 1 or 2 row surround,

Provenance proving phase

100 tree plots (or more), 1 or 2 row surround.

Plots are usually square or rectangular, but may need to be elon-
pated to fit certain site configurations.

5.422 The size and effect of puard rows and surrounds

A surround is a row or rows of trees, of the same species or
provenance as the main plot, and which are not assessed, A guard row
is similar, but is not necessarily of the same Bpecies or provenance as
the main plot. The number of rows - or width - of surround required
depends on:-

(a) The height of the trees at the termination of the experiment,
(b) The expected height differentials between plots,
(¢) The degree of competition between plots,

If very large slize differences are expected between provenances
or specles it is better to set out separate trials - for instance to
separate tropleal pines from eucalypts.

As a rule of thumb, at gpacings of 2-3 m, two rows of surround is
often taken as a norm, but little quantitative data on the effects of
surrounds have been published., For elimination trials, surrounds can
safely be dispensed with,

It ig usually found that there is more abundant nursery stock of
some species or provenances than of others, In such cases 1t may be
possible to use suitable surplus planting stock in surrounds to plots
of those specles or provenances which are in short supply.

A useful discussion on surrounds is given by Conkle (1963),.

3.423 Spacing

A spacing of 2-3 metres has been mentioned above. The initial
spacing of a trial preatly influences its pattern of growth, weed sup-
pression, rate of spread of mycorrhizae, water requirements, and cost of
planting and tending. The current management practice in the country
is the best guide but, in the absence of this, a suggestion (assuming
square spacing) for most species is:-

2 x 2 metres: species elimination trials: range-wide
provenance phase,

2.5 x 2.5 metres: specles teeting and proving phases; res-
tricted and provenance proving phase,
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2 x 3 metres: Unequal spacing where access for mech-

anical cultivation 1s required,

3 x 3 metres and above: All trials involving species with a

high erown/bole diameter ratio, especially
tropical hardwoods, ’

Even in temperate regions it should seldom be necessary to plant
more densely than 2 x 2 metres. A table of stocking per hectare for
various spacings is given in Appendix 11,

5.424 Repetition of experiments in time

Plots planted in different years from the same seed source often
show marked differences in growth at the same age, that are not attrib-
utable to site differences, This may be due to a number of factors,
including nursery and planting efficiency, differences in maintenance
gtandards and differences.in climate., These factors together make up
the effect of different years,

Repetition of a trial in successive years may be necessary if
annual climatic variation is considerable; large differences in the per-
formance of drought tolerant and drought susceptible species have often
been found between wet and dry years,

Climatic factors cannot be randomly replicated, and therefore it is
not strietly possible to 'replicate! in time as well as on different
areas of land., However, trialg in which both time and space are tested
in this way have been laid down, and have been called SPRATS (Species
trials Replicated in Area and Time; see Leuchars, 1965). Such trials
involve the planting of plots of widely different apges next to each
other, and difficulties oftenarise, such as the non-availability of the
same species or provenances throughout the time scale of the experiment,
It is generally simpler and cheaper to plant individual, discrete, trials
in separate years, Moreover, if first and second year survival are the
main parameters to be studled, a series of short term trials to test
these would be a more effective use of resources.
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%m%ﬂfﬁ\Emmwmémmbt%mmmmnﬁﬂLt%%?&%ﬁ@ﬁ%ﬁﬁ
PR THHEN R TR TRL M b0y & 11 5 M B ENIEAT, 5
H OB TR, SRS OMRITME L S i EE T 2R &1 5 & & LAY
SRIZOR. Shih, . BMZEREBT BREEKET B, F OB AMAME Tl E
HEBCOWE Y SFH, AXANFEES  OHAOPO—HOZTL L HSATY
LIS TH 20, R THRLEBOIRENLLEEL LA THE, S
ERANEIIE T LORKEET | 8224118 Lok LEME TIRF
BT E T ) COMALOBIETHEMEEMIG L & FIc T - 70 & WA B,

T 2EREET 5 & 31T oo, BERIITRE AT 2R T4 7Y ol
H9 B DN H R IS HEEE A ARIE S 4 A ch DM A RS B 7o i Sk
A S X BEBEIM - fohd, PHbBTIEmER. IR ICIAEERFRZ o o
&M SHH G IR S F 20 ARBAENLECHIRE oAt M RS &
oW LERICHE UL LT 3508 %,

A AR/ ATUEA, IS 2 b A LRS- 2RO 5
fRiIZA— 2 v (C8E) AOHESEMRBISEKELTWAS L. £FhdD D oFEid
HAEBBMARIR L~ A ¥ b bIoTHDEN SO LB 5 iz s 2 L
DBETH B, 5L CARBRIBEODGERY. RAFEEHTOMLIET S
A IS BHILED e & B IO EEE - AR OB ORI TR LIC
BRAL LB LTS O WHHRROH 5 E L EX D, BIREHREEIKEIEERIR
AT ¢ & HEROAI S L WS ETIRIRK b BN T ekt
BEWEREL-TWRELEALL Do

Ui LRI & U THHER DA SHEFE B IS RIF T 2 AMiiE (B
TIIEREREER TN FIU T TH S) LOSETFIIRRE (LD RHDOH
IRWERTERET S C 2R Ly MR fitbo X 5 180 S BIED 4. T
I B &9 LA TH B E EAON TS, JHREAICLIUTESHELDS
INBIZ A - TH - 1R E bEA SR A,

I Hig&aAm

MTEFRIC #92300F1 2L EORIEA S kD TRHCAHI N T WA, BT T TRED
REEAR AR B R X FEAHEHIS I 5D THEE T 5.

1. AfvaTy) (UFrio7)) B Mastotermitidae

7272 | fiMastolermes darwinensis 7874 —2Z ;3 ) 7ALHOIHEHAICHTH LT
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%, COMIGRROBIR, ERMBRORLE, EREIHE, IPREHIF7Y Liliks%
LHHROTF 7)) BROIE L THETH Y & /o ORANETIZEICIND S X
FRIO—EBELTELOWEEFAZA R 5 ) TORKNLEHFRTH 5,
2. LAEYa7UH Kalotermitidac
L E3HIZE THaloternitidaeddKalo (F Y ¥ + 85 Kalos= LW kT 5,
AR BRASRY S B TR IR RN T o o = — 13/PE DT L 22 58 045 B0 BUE S
PHEREEFELDWRERICEIL RO L S e b TEB LE D, —Ricfhoiid
FERRICTG WIS » 1o M h T T 3 IR LIaRICH  SECIRIBOH T b ARG H]
F2DOTHHHEME (drywood termite ) EFRER TV S,
CORREEZ OO/ U CRIEEE 8 A0 EROE R & U TR
B, '
3. A4 o7 UR Termopsidae
COMEREDY 277 a7 )% 1 >OfHodotermitidaed LTRSS D
BB, AA LT VIZOHIERRKOWROTIOENS Z), WIFhbao=—idh
S {HIOR L FERRICERRS T, FORZMIT 5T & by,
COFRHT d WmENI AT S BA, DS BProternitinge OHT 7Y AITRTHT S
MIGH LM E F 23 &5 HEERRWEEL SRS,
d. Yav#27 o078 Hodotermitidae
Va2l RINEOBKETALOMIKE bE, COMRIFRGERM EZTAILT
FERTEETVWERINE L CRCE T 24H B b INHEAM (havesler Lermile)
DEND B, TDIH%  DERRBIRILBILL TO AR ORTIR/NE WM SRE
LTW5a, BIZHHICH - o FBIOEZEIZMO, D0 =—2RET 5 &It EE P8
KT 5. 3BHT 7 ) Ah SHEHOEEMRT AT T 5,
5. IVAYSvo7UH Rhinotermitidae
VA YT RIREOBEEET | SO WIS ERRD SHA IR T ER T
5C EICHRT B, —HITHidic A2 {E 2 O THch 48 (subterrancan termite) &
FEE. I oiRBE%ER U THEMENET 5 2 EAS0H ROV,
FEROPIZREIEL T & bH D, MK EIRTATHROPIIHG T H 2AUEH .
R BT 5,
C DBHIHEMNA S < TIERHCAEX N B AR 3TRHT 7 Y AT B,
Coptotermitinae (3 1 fRCoplotermes M 57D 7 U7 2tz Ia < BdHIcaTh L.
PAEOREN LR A a7 Y (Coptotermes formosanus SHIRAKD) oA ek
DOHHREA LIBROMREL T, ROWMELRFEEL TV,
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12207 VJURTHEROWMTH Z0H1 59, ABIICSHELET /71,
HARDSIEET T VAT LEY vy DaL Y= b, T TN HDr —TF
I TEYDRVYATHRASNATELET TV S C EAHESLTV B,

Psammoternitinacid 2 MO/ X 1SIEFIC [ BT 7 U A4 o KOMEEC 4}
M9 %,

Phinotermitinac 6 \h oM 200 kEVIETI VA Y 5DRIZ-ORBOM
Wk e WMHKRE ENHD 2 B RRETTT 5,

6. /aFUvo7UM Scrritermitinae

FRO KPR HE THRIBEAEET 20T 0RhH 5, 75 Ui LHIHS

NBDHTT 7)) MR VETH B,
7. ¥a7 Uk Ternilidae

SEWD 2,73, 12008, (500HLLLOTESLRLE EUHTH 5, BIEMICL
MBI b it bIsiE L 7o BT S 0B E I (ligher ternite) &FRUAbo 6 BhE
—fE LT T (Lower termite ) &IFAC EAid 5,

IR AR O BHHC TR LIRAHEEI /IS 3FA & AR LIS w, PLEHAE T IR
TRUNE Yo TURPERS &R W,

COFHIAniLternitinae< Termitinae< Macrotermitinae, Nasutitermitinaed 4 if
FHORE IR TEA. B (1972) Amitermitinae @ | MEEAEFERSEBN S
TermitinaciZB L. D Zma LOMH» SApicolernitinae & Uiz,
Macrotermitinac (F/ 3207 VHH) BT 7UAZBLMCT VT i;éﬁ}?’ﬁ%”:ﬂ:
FIMEFCA 7 2 (Ternitomyceshi) ZHGT 2RHEHEEZFT 5, FBEL L
DFRHbO ROUNCERE 3 ~10ecnBREORTEERIREZ X EHOEE (Tungus comb ) %
KT+ / o2 L THAOREIZRE LER | ~ 2 mO &Ik /NUO +
J 3% ANBHEAD B, Ffic 2 M D KMIRO RIS (ERS LV,
Micoternitine (737 k¥ o7 Y IED) ITHROBE THRABETRIE, 72
HOWENE ., B> TWARTHZOKFRKSEVDTT I 7 hDEMNDH B,
Nasutitermitinae (Fy#var7 VliED W7 AVAEHET o7 THEHUEA
#ZRE T, RO HEAFER L BMRRBH LA RBET 2D TI0E@AHLHN, K
WO TR L 7o Joiil & DEIOFE 4 14 chHIBPE i U, SO RE Lo BoRXTFULRIL
LT/NENC I B, Sttt % £ & U AR ClRBINE T I3 b ic it Wit T
(il iR EAF Bo
Termitinae (o7 ) IEED 1207 )V HOPTRA, RBOXRILEE G0N0
B SIENSEE TEHNMS DIMOBELELICED, OOz FED
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IR BRI TR OBEEDPET D ICRIF R b,
LG 4
S E TRICIHIBA LIC{ U TR SRIEP T ORI >W TR~ THE D Hh
TETHU L HAURHOBHMO—> MY (caste ) DIEIE TR & RUEDI5H)
A~ OEEDHETH B, (LW IFTEIEMERIEVOTIFEOELEAX |
t@&ﬁﬁﬁﬂm&@ﬁﬁb&%ﬁ:;TmﬁifﬁﬂtLT%()ﬂiﬁmmﬁﬁﬁ
NI RO (BT 75 4Y) OFRRICEK>T 200580 CcHi & A
FE s it 2ERBICT 73 LA VAF L E LTI - DR ZDFHITH 5,
BROME R IEE 3 i kBIa 5,
|. H=REMSEReproductive : WhWAEINCHASTAZTEEEE DA, BEE TIHEE

U4 2 & S RIS OIOK L & OoFEER E Z IV AHOTAIREE 5 Irg

W, MR ORSREMORICRTE TR E biITH 5, LETRO &S <Rk, 758

hEEE, FRA—DOLOEVWERMEWSIEHISSAITETH, ETE~E NS

RUH L CEHROIF TR, ENOEBIEALAZbONRKTETH S, THiZiRKD
2BIRDH B,

a i ERERXIIE | (RERED—FHROEOFAOUHERE ElR) »PEEe Ltbo
T FIcAoEBIE - T %,

b : BERMR 3Bk —ERRVWHW BT, HTEDEL LAIIHN B
1oDFEAIID L. H5WRI 02 —a S hTHEENITARWESYHm» 5FH
HICE 5 & 5 B CHERRARE LU CEBBORD D ET 3 DA, BOHRT
HEIPFE L= IDOMELIcLOEE 2 RERD, BFELILEVDLOND
MU 7 b5 3 IRERR & P8,

THFELCEETIR | 2O 30 = —Ti>HIC | HOERBSUIMAERH LHnWIZ 0,
IVAYI a7 VR o7 UM THEEMBORIIIEA ., &2 CRETM S
NFLULDBE L H 5. RIEMAOEIE/NIERBUTILARS LFED 200N T
H 5o

2. BRESPSEWorker : WHWAHEXMT o —DHH), HOEMMR., . TP

H, RSO P, RoOME, (SH, MHATHCHETN 2R T o= —D#H90

~05%% i 5, THHEWTRYIENS =y 7O TREN LT O, LELL

REETH &, LELRIRE, =7, BEMRICHLT BIENED > TV 3 IRIR%E

SHEFEN DR & o7 ) BHE & Ok & X3 L -CHiRiEPseudoergale L3 & A3

50

3. STERMEHRSoldier : TERK TR S DOMOBINNIC M7z B ML TR TN, S
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%H%umQMMﬁﬁmwﬁmfﬁéb%m%wm@%ﬁﬁmL#%ymﬁ%<ﬁ%
DPHILICIE o7, L OT7 WHTRAN 2 BARD 52 bD bH Bo —HICIIIEL
TO=—TREED 5D 2 UANKE R L e IO =~ TR—EOBE. 2~5%
RIS 5, |
BERHED A 71 = XL 3B S B & & TH BNIEHICI BOTHIET B
WV HlE-oo-—olEkEdns LT
a) Fioo=—okRg

ERONN 5 5 BN BENE T L CTERRATROI LTIT ¢ ShEDHR (swa-
m EEV. BROBAELLE LTI oBhALTHLLWIn—2{EE &
RTOB (FAE) KBHONEIET, IO —BROREATE 5.

TEROE AT S WU B HD = 7 HMERE L THERBRE L b, H 5BRE
PEE BRI T DN B M, S D IR, B, RERNIESASEN S & & THIC
L TREF-ELTWV S,

HODEWRINF TORROEF L MONTVEA, HDS WA TIIEL D
HHLBAC C VW, BMETIREY £ CH A CRUBIER 8 L TR VWO T,
MEEGEOY A 7K » TEHRGEINDIIEAE W, MBHIGHICRADOREE
FALZH BT, HOBEE, THERFARECE(LEZSATHRETIEEC TR
HERBIENBEV, WkMIEE AN 0 —TIHEITE VW S BRARSARFHY
LR CREZTIEFEOMICRA S I EMHD ., B, BRE, M SHlifaiko
ROSAE > CETHRTAOTABIIMAINDZENB B,

MAREN LTl EE & Lctfi3REiRA Sl E3 1 AMEEH L THER. 2 Wl
EDBIRORICL » TERGHE RS TR L. REEOCHEYILIGH, (IR, koD
AMT., BOTHNSREN - TRRLEE | BOERETWHTLVLWI o —DOAR

AR EINB, NASATS B, AHIORHETIOI—0 | BAARDOR,S
Moigaha &, AEORIERBAMELTHLWI D =D N5, RIEEEAD
AHEREET S0 BERER V. - TEIROBIRICSH » /e T2 HHREITVWHLD
LMW 5 2 ERICEBOMNERRTH 5,

b) T0=—ORE

HmA S LA i d o= - CRBMOEN, SME LB EEREICL-
THTONR, THEUHMTRE, TEXAMEZERTAHEANH 20, voT7UH
T Z OESIAE < AT ROEBME THIHET T 5,

— A RUNCEEIR X T SRRE L Ao Bhai3 IR (B L T/MNUD TR ORI
K BH. MR ED MG 5 LSO LIt EPRERAMESZL 5L 9
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I3, ZLEDOIRIFE U CIEIAEA UTEMCES LRIRISHT L C EEhicy)
HEFT, JEEALTHC LD 3, UM LTHERTE [EHD I D= — 3 E,
TEN L T/OE O IR E TR S 42 0 BHRMFOXRE R BV,

BER o7 VETRIBOTH Yo7 ) ORlo b kb BEWIEROBWEEIR%E
5. CONOBEHOEALEZERL BTOEVWLOTLTF, FVHDOTRLIFD
MEENT 2HHAMENT NS, _

30 = —ERERESERET 2 L RTEOEMENRET UTC 545, RltERIHIA5
LU CREIS 50 & BRIRIEETIRZ DM TR 2 &2 H B & 5 TH 5 M
B LOBMFHEV BB THMLLBOTHELAWN TSN DT, AHOES
TRWYOTYEOL I AEFLARTIE ELFRFLHEANZ VA H MDA~ DE Y
HHEELTELDRMETH S,

S 00— —DFaidfliz Rk » TRES L, LR EICEPR%2(E5 v o
TUHRTIEI—ERE LA LDOPFHEARNEINI L bd -» THPEOESL o= —
OFEMB—HLLEVFEOR LSO —CELRVD, IVH VS vaTIRP a7
Do oo = —RBI10EE» SEIVEDEGHH D EEDI TV S,

VvV Hotks
ESRIZUHETID I B A D € B, BHCBEERT ABERRECHI»OTEH M D &
CHINTWS, LAL, BHCBARA &I ETHI Mo b T b FIANHFSEET A A4
AT IEPL LA BT URTRERMPICREN » TEFLROMBERER 2 Oticil
B TR DK S % FIRIR L 7o RO &23ED 2 1o HINEB & MORANI W L. L3
EEAETEGE L ES T SR SHINBET S 2 & biav, UL L—AIEIEIC
ROLEENEEDND LA a7 VEMRRIIOVWTEAT L RELTOTLIE
CHEZMES LTRETIEHTHAELHBDES D THHOTHT L LRHE R
—E LW,
T7UVHCDWTEAE Y avAh 2 o7 ) BHidk BRI R4 - THIThIz K
&R EIED . CHUIKEANZIR MRS U AR %, Joo—AtkE
185 EBRRIHSIFEII AR EF R L TR LTI
VAT a7 ) TR LTy 2pchic HEilt 2 L ohkit & fE 205, s
ROZBNDHEIS VI S Filkn L TEE U B0 MIROHE SN N2k b FKii% 1
CTHRVINERFTRKIR 0 5157 & H6t Gk Uit U Aok il A il o T
9 5Coptotermes (HAEDA o7 UNIORMIZHTS) OLHIBHETH B,
HFEOTIRTL I/ AT 07 ) RAERIRED LD oS BT L /2
F/ a3i07 ) IEHORCEME IR Lic b & CHi A 1LIEED D B,
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Va7 VIR & - 5 L MR RS EBA—R T Y TO
Amitermes ORUCIEMEICHIILICEVRIKO M—EE (nagnelic nest) £{EZ HDET
H 5,

¥ 07 U I T R B PR OB-P I B ORI T DN AR IS B O]
DDBBNEEBN, 77U HicuBApicoternes b - & bURMEIRRIOREN LI
# D MAD PR TRIFMC L > TEE - 2 BHENE OSN3, EBI0m TIEH
LCIHIRONEE IR E b & 3,

F/ 32a7 ) MR/ WI o —oMididisEsh, KELoo=—
TEMEICE DB ERKT 50 Macrotermes DIFITRE (B, AELE L, FlEs
BEHONELWETLYD ., WSICREEYS 2, EHICERENDS D SROGEENE
D EEBFHCR A UHRWOTEIOEA L e il o hiin,

VI &

vo7YoRmiEs L TH#R TS 20 L LIdEETRZ 0O AN E T
B, TNOERMTE L
1) EETH 1Y

a) Lol B Uit Oig & DR R

b) i EDLEPRERCHIh IR & DIEAFHLES
2) FHIL L oAbty

a) MPHILE DRI

h) FERLE, MRS & DIEARFHIE

c) MR/ N RhIE IS & DF
3) I NI

a) JEFT L roARpHRER

b) HiF Dk

c) Mok
A7) TSk

a) Hio% R
5) W

2) ¥/ 3207 VEOHEdTEE /207 Y 7 (Ternylonyces)

b) AT v SR L P I AR

¢) RMBLIT R L 7RI
MM b TOMBKREHGELT

6) HAEs
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a) MEEX R E AR OMNb - 7oific & 5 0% UOKER MR

b) PEitc & 3% & UTIMD S OFREHHOZTRL
7) EgW

a) FEiEPTE - koL

b) B —ECE oA
Db D, K\, (Trophallaxis) (O LoxHEProctedeal -TEF W T I ILMH»
SOZFFELEAI-TEE D) X2V TREFICDAHANN I 0= —DERO & = bt
oD TTRHRS EBHA, HetkRBCHlid 2 HEESHETH S, HaVid B
OPIRICIIREORIC L RA M mA HAHEODRR VAN E & - THOTAIENT R
D& ST RN TORATHHSORIC DRERITH - T IR L B WIR O
Tdh %,

SO AMONLICEEEREE R TRBIC T OB E RIS E R E 8
B THRERARISTICEHET 2 7N — T THEEPRYEIC > WTIEHHBRD H 5
ETH Do FERAINTII—RUCTREE U FEERE O & Z SR L 2BoX NI MEET
L VATRERO I R THRIBE T~ UEERREAES b v o T Y R b
DTHD BHOMNTZOBOTHERRKICH T 2EEO L0 EXAHIKRS & W5 FIA
FHiELH 5. MEDFISHENABIZDOTH I —XT HIEE LN EHE/SH100~150(%
BEOEEROHESMPIATELEERV, £OMOIHIEZBIFRIE DT WOTH
BT 5,

b L TRY 5 0 & — A AP ORRic b Y TR EBTTH BN, ERT
FELUTARMEEDE T HHEMEEGNE LTHAOTHIEED 2) UTHAEETES
HME, FICR2ICHE LB 3 KEMBRMNICAEH U TkB ol 2 at—picid
BWEEZ oM B, WRSENFEPNEFREC VLTRSS HBRENDELNS L
DIBEGEETHAHAKERT S L LTLAEHIOHEETER L TELHRKOZTNERT
B, HAVWRAFICEARELTOVAEENEWEEZ ONS,

VI HigofEimc iz e%

BIFOHR. HICHEMET V7 OMEFHH TOEMOR S HBOKE W &R
CABINAIRE 7, BAHTRLV— V7 COEBAEYFIEHT (1 BP) ok
- TRIBE NI CHEOMELEE P =+ L ¥ — O A WEH & h T O]
Shis,

BHR3 R AR TH 50 o L HOMRPLEIcELE 5 A 3 I XL AR 1R
BIEOHEL 1T U, FHLBEOMEUC & - TIEEMEE LZLT 5 L, filitkic b
Wr52 5.
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TV AOY Y Fetushigd RIS TREKISINCE L LA iR
BRI L BRI b Z LV O THRERZ & » T O LVWET, $38v T/
A7 Y ilEEDOMacrolernes DEHE ¢ | CDBED LICHARBANR S WELDDHR
PHEE RIS fRE RS 2 S EN DB LM o CAUHR LN BEBBICITLAMES
RBRHEELDNBN, FAMIRLS BRANMT SN BHODE AL BEVE S,

<O LB LOBIET CHigd i 20 S OBARBIR S N3 & & iddh 2B TS
HAONE: BEICBVTha— VHBEIEICF A D2 Y 7. #AN—Y, HVE
TOYNYFTREBWEESF S EAONTVWS L, HRIET 7Y Ao 3
MPFHRAE DO B & - THEBRICE S 2 EAHEIN TV A,

L LZ C DBE SH S OMH S ITER PO WEE T R EFAR~OME» SIEE
D, HBHTHMIE TN S ORI WEIED A IEEA~DENIINEN DI E 5 2 IKE
MTHBLEDMEE N, FOHE LTI VA LS v o7 ) EdSchedorhinotermes, Cop
t-olermes ¥ 27 UHDMicrolernes @& AHAHISH TV B, Coplotermes (2BEC
AT ICHFDPER AT LTV AAEREEL SN B, TofnflE LTl s
LUV F TR RSP RIEMEINE T 5 & LT ENREFICE T 280K
CPUHETHEEZLONBROERTHEETE50MLH 5,

SEIOWHE bHY X HHORMANTE LT ¥/ F%EDBucalyptus, Acacia, Ca
ssaFSHEHARICH T AMBOILTH S, UL BRIC & 2 S AR IZRTE
ELOICH LHEMRER O A IRIERITH D £ 2 2R NWISERIICIZIRENED S
N5 M E LIROHEN SEET 5 & KIBAEN TS 5 BRI & 3 MRS £ 2
HHASE RIS 2 2V EOREE LW TH A 5, REFEHRINTL
HOBETH BHPinus &5 - e ERICS BHiLED 2 /v Z a7 U EdCoploter
mes OMBA R BIFUHTTH 20 T—RENEH LIRCIEL 29 b d 55—y
T

RAICHE LTV ARSI 3 IRE THIUIRIIC B il f 0%l RE
FRzERELRIFRIEHEEZEZL ORBE TRV, ZIRNIEKETH 2 &9 BiEEN
ELFE—~RWERTSH 5 XA ONIRETIC L B[ EPILT 0050 T,
FAHILRAUTLAORME LRI LT 2 ETH D, ZOVWThDERET HIcdIC
—o@OigE e UTERICH 3 2 it SR I W TV 5 S AR hicinA T
fnge b EHEKENT TOWREDIEHBRLEITRVLOND LILEWV,. TOBRICHINE
4 B RO, WATHIHL. WS ERE TS LIIRERSBELETHI0EN
WTH Do
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X R

ElRIc B 5 X T RAZ TN/ DDELT

1) BARLASDIEMESE : LAHDEEHR (1980
NH0. FAREOPIECLES IH 1% Yo7 BEE0i3E 1/ 3% HDbaMe
BV LB S BRR TR IS 0 3T ESCE R IC IBBUICE -~ THIFTH %, B2
DTFREBREH & LTiE., T, BHSE0ORRTH 5, dRGESNSARHE- 1
DD THIRETN TN,

2) Hyhmk  HEtkRADEIE, v o7 ) &7 OEHFE (1978) KR,
FRIREAGR - HRIC R & ol L T AR i H » TRAHSF OB, SEIM TV T,
FHZ I BPOT L= TICRT 2 PHBRELAESDER LI bONUOTERETS 5

TR RRER N & TR BT S Tdh 5, HER M BEDRVBIISHW TOHET

ARD—2 7MY RIEA S IEANTIIEFEE BN N TN,

FETHEMI NI LD & LTREN DR

3) Krishina. K & Weesner, F. M. (eds): Biology of Termites(1969, 70) 2 VOL. Academic
Press, Londen.

M do H0BDORRMPAMEESFAURTEL 2 2 BOKETHRETHEE T EE
AXETH D AFHHIGSNIENLERN X LH D 77 ) ADH#EBouil lonic & -
TTermites of Ethiopian Regiond LT 10EICHi - THRBINT WS, OEHIE
D HIRHEOILMO RIS DICHNTAIC DN TV ABE LH 5,

4) Wilson,E 0. : The Insect societies, (1971). Academic Press, London
Bt SEYFEETH2EENVHSURASRICE R EHEL (X boTaEcE
WTHIEVIENGER B EXITBEITN S, B UFEICK BBiosociology (1978) &
W BHEBROEYHSITOVTORE FhRIZSH) bd b, H LuXik#Es-
WTW 5,

5) Lee, K.E & Wood, .G : Termites and Soits, (1971}, Academic Press, London
(RIS BT R DR E S AR R LA S 3 L BB DI o H TR
A= b5 )7OLEYMNFEETES B,

T7VAOERICOVWTDE) FS5T7E LT

6) Siostedt,Y : Revision der Termiten Afrikas(1926), K.Svensk. Akad. Handl. ser
3, VOL 3. Stockholm.

Wb, A0EZHMI BHROKRE LD —HOMOICARDHEICBiologiedIEH S > TH
13 G E DD EENISEER b b 5. L LW ATIEZM S DICRVWIIRTS 5.

RO ADXIRICDVWTHLL LD
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7) Snyder, T.B. : Aonotated, Subject-heading Bibliogrphy of Termites 1350 B.C. 1o
A.D. 1954 (1956), Smithsonian Miscellaneous Collections vol, 130.
DB D . 1955~1960% TDSupplemenlA19B14E I, 1961~1965% TDSecond suplement
AI9BEEICIE] L 5 MRS hC 0 Bo BIMEAGRY & 5 IIHE R FENCFIC el
i TR oD 312 VIR b T & B O TRIEMRITH B H%, HHIIRY D
TATREEEN b Ui, D Uil ¢ A - 2o AEAET M S U7zCatalog of Lhe
Termiles(Isoptera) of the world(1949) biLF%EHALUROFELVEEL L TH
T o |

RBIEETH BB TRAME FEDRVATEEDRERER, MicTnito

BT B E T B —lermesAD VT W ADTEIUCHIEY B8, HMEHEEDT,
0% DRUDELERLD, B, B BEERLEYTHE Order Isoplera) TH
BB B CHMEA B I » T B & BESVHNERE & 3BT 3o
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B %

O E i & AR OMEREDA T B ICESDBEEICH W T OGS
AMERS N4 LB S F OISR HEE LD TREL LTHRAT 2,

Hlthic L 2 oRFER .
L. B 5 M, BRI LD BB < RBALALERERF-TW3,

Bl IAT300T,  rrererererrrrer LAvyarE
1" Hifid L 5 R3 & 4 il HRBEHMNEREHTHEZR o M3 EE
DTHILLT G erverrrecesnstmmenimienesit it iats e r e st ba s st bn st sab e 9
2. WMORRRIZ | AXBENLLOSIKR s &b, BARESEREFET
ITJE C ITFTTUI B eeorveerresermasnensonnesisseosstsnstisstosssstirarisssssssstssnnnnsnntasssneses 3
0 IO ERIRIZAIR AT LN crerererrer e 5
3. TAMBICHIRA D B, M IBENSY ., MAIZ13~230, AR
TELS & [BIEA . ORI EL Ny weersrrersrssmmmmi i LA EYa7 UE
9, BIRIEME, IR, B 1203~0THI,  vrerrrrrererrrneeeesmsimiiiiennn 4
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1) Questionnaire for the inscrvice lraining participants

4. VPerannal fealure of he Llraining participants
before Lhe training ¢jub, posilion, knuwiedge aboul

the concept of Ltho soclal forealry )

a-1 #whatl was your posilion jusl before attending the

Lroaining?

a~2 Whal wus your duty in yaur former position?

a-3 Did fou have experiencc lo wovk sccial forestry
section or field project operation? II yes, please
wrllo outiine your experienced social foreslry Job.

a-4 1L not, DIid you have Kknowledpe oboul social
foreslry before Lo attend the training? Whal was
your understanding the concepl of Lhe spctal

forestry?

a-b How did yvu get above knowladge? ( in unlversily,

other training, guvernment pulicy paper, atlc.)
b. DPearsonal developmenl after tvalning
b~1 ¥What Ig your pusltlon and duly?
-2 Do you think yodr pusition now Is ?ultuble for

bringlng oul your ideu which was developad through

the Lraining?
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b-3 Wwhat! kind of Knowliedge / subject which was glven

to you during the training warc effeclive to bring

your latest Job?

b-4 lf' you are no!  working connected with soclal
forenstry., What- posilion you are expecting tuo
implemenl works using (he Knowledge which was

given tuv you through the tralning?

b-6 What kind of programs arc needed to develop 80
clal foregtry for rural communitics in your vil-

lage / district / province?

b~6 Whalt is tha mousl effectiva aubjeq¢tl to encourage a

social furaestry activities?

b-7 How dv you Lhink aboul forester's role to support

the sociai Foreslry ptrojects / activities?

b-B What is lhe must important duty in your rteal 8o
clal [foreslry project, II you are working with

real project?
¢, Job / Projecl argunizalion afler tralnlng
e~1 What is your or your situfl‘'s positive agqgtlon tou
promote, to encouruge the rural people's muvement

cgonnecting with social forestry conceple?

c~-2 How do you f[cel the effoct ol your positlive au
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lion lu the people?

¢-3 What Is the main obstacles to bring ov within

your positive action meptioned c-17

0~4 Picaso oAplain your tuctic to approach vurul cum
munitien tuv coll atlentlun, and to rouse their
motivation to join your programs [or social

farestry?
d. Substantial change of rurdal people’'s movement

d-=1 In your soclal forestry program or your pusitive
action mentionaed c-t, what ig the typlcal change
of lhe participated rural people's life style,

Inoome, ele.?

d-2 The change mentlioned abuvo is measurabie?‘ Pleane
explain ,if yes, huw tu mossure the change,if nu,
vhat {y the main difficully that you can't shouw

tho measurable resulls.

d-3 {f you answat 'NOQ' at d-2, give your opinjon how
to solve the problem nuet shoawing measurable
prugross. ( for example, Llhe need of substantiai
asglalanco guch us I'thancial, technical,
infrastructure, good lecadaor,ete, ) Pleane pay

detal!l and subslanlially as pussiblo.
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2) Quentionnaire to the supcrior Lla Lthe training par

ticipant

4. Nomination uf the lraining participants

8-1 Whut was the criterions Lo sciogt the training

participant witbiin your sluff?

a-2 ¥hat wuas the expectation obtaining new Knowladge

to the persan in the traitning?

a-3 Is he suilablo porsun {v give him a special Job

conne¢ling with social foveslry? why?
b, New role tp glvo for the training participants

b-1 Did you give him some newly duties afler the

lruining? What kind of Job wuas givon tu him?

b-2 If you did not glive new job concerning sogial
forestry to him. Why? s it batause his lechnical

oI mental capabitlitles ur othor hldden reasons?

b=3 If you have gliven him sonc newly job, how do you
evafuale his atlitude belween before and aller Lhe

tralolng?
b~4 Du you think the tcralning made meaningful uffec

tion te him to bripg tho rewsl social foreatry

projecta?
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b-5 I[f not, pleagse say the reason why you can not

recugnize the tralning was effeclive.

b-6 What kind uf knowledge havae to bo given to him tu
vring his wpocial [lorestry works well as your

expectation?

b-7 If yos to answer bL-4, whal iIs the typical change

In Wis charactar?

b-8 1f yud have a chance Lo vend personal to the
training, do you want tov send vthar stuff tu the

trainingy

b-9Y [ nol, ploase say your request or oplnion to im
prove the (raining subjec¢ts that you ccan expect

well results,
¢, Social forestiry program management
¢-1 Under your adminislrallon, lhow many stuff are
working on the poctal forestry actlivitias? ( in
permanent bhased or more than vne year amployed
technical stuff nol include labouyers, housa

keepers )

c-2 Please e¢xplain thege slull's roie cach by each

Incltuding the tralning particlpants,
¢-3 How many pregrams / projecls are under going un
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der your managoement?

¢~4 Pleuse explain your tactics to sleenghton suvcial

foreatry programs.

¢~6 What is the ideai conditionms ov finaf Llarget to
bring the real social forestry program which you

are adminiostrating.

¢~8 How de¢ you lhink your soclial foreslry programs

are well Impfemonted?

¢-7 1! not, wvhat is the main obatacles Lo briong the
Programs well? Please say substantially if
pesslble. T1{ you have requepsl some agsiustance,
budgotury, politicaliy, technically Lo facllitate
the sociatl forestry dovelopmonl, tu the Government
or Inlernatlupal budies, Pledase write  these

raguasts.
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{9) Questionnnire to tho rural people whu are Jalning su

cial  foreslry program which are having managed by Llhe

by

a,

aining participant

Direct vflect of Lhe \iraining puarticipants (o Lthe

peuple in the social forestiry program

a=-! Do you have experience Lo haveo any guidance from

Mr./Mios. about the social fovastiry?

-2 1J yes, please coxplain the points ol the socjial

forestry which you have understood,

a-J How did you feel / gunslider his explanation? Can

you betllave the slory?

a-4 1f yes, dov you expect any development in  your
family living standard 1T you join his explained
soclal forentrvy program? What kind uf prugress do

you expectiing?

a-b No you call your [(riends or relatives alpo join
lhe soclal Torestry program that he s Inviling?

why{

a=0 I not (abt a~3 ), why you can not believe hin
rlory? Plcase say the rcasons. ( for example ha
has not enough power in his government! rtatus,

village elders ave oppousing, no substantial diraect

bhonofll can saa, ate. )
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b, Expected forestor's role

b~1 Did you get some now knowledge / inlormatlon-from
the extenslion officers / forestersY |fF you gel,

plaasc say dalall as possible.

b-2 What is your request to lhe exlenslon officers to
supporl your soctal [loteslry program, I you can

realize one hing?
b-J Huw do you think the extension affivors role to

~accelerate rural / communily devolupment In  your

village / cummunl ly?
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DIPEFAN, HI2RKOEB NS EMRE, RWOMoh KW BY %
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BT, BhLh EROFMEMBATHSEHBLRTLEZ SRV
5T H 5,
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HHLOBMHLEBDEROEBLEL, HARRBUOERELI KT ( Y
Ky Peh AP BELRIDTRAOED S b,

(2) ERY - X -GG

REGLRME. WRMORWIEMETRATRSFLEL, CCTR. MozHad
LOBLA Y PETARERAIH TR ASEE LTz,
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oMM ERRBEAETHD S,
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ELEINSEROKEEHKEL., HUWAREISHEHIBEOY ~H -y
TEYomMeruAFey 2L, HIFLAROMD, BRAOM L L ETOMN
REXBMM~DURDRDIES2BHLE LS SE0RTH S,

(3) ¥t of 68 & 5t

BHE~OfBRBO2MOBS LY OIIHEIRATEIRNDBEHISHD,
TOBRREREIOLHINUALEILPALIBOLBALR D, BBV~
Mifethswd, BFRTOHBENT »SEIRLTHLEI RicdH B, 0L,
LtaRirFmoama, v LT BHRENMERERMBEOALRT 72
FTOLIRUBBECRRDIEEAELTHIREND S, M7 4V ey CHORD
MRTH, BRERLOLEAR FOTOOREXIRLDENFRNABELY,
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FTOREDBYR>TOESTRBONORT OMBEDRED, EREAMKLUT.
ThEhpd, HAFRUHTOREON T, REORELEBNETWT O NIKE
PRISERANTHESS. L., LHEGIEHERTTHUARNSER TS
ARRTa VS AOEBERDTOINAER, BEY—-F-o@iMETRME
BANRHROTH 3.
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