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THE REPORT ov-f;*ixg JOINT EVALUA'L‘ION
ON
TE FORESTRY DEVELOPMENT PROJECT OF THE
pANTABANGAN ARTA, '.1‘HE. PHI:LIPPINES

 With still seven montbs to go before the termination of the cooperation
period_én_July 23, 1987, the Joint Evaluation Team (hereinafter referred to
as ''the Téaﬁ“):which consisted of the Phiiippine team headed by Mr. Jose L.
Lechoncito, Chief of Reforestation and Afforestation Division, Bureau ol
Forest Development, and the Japanese team headed by Dr. Sumibiko Asakawa,
Leader of Japanese Evaluation team dispatched by Japan International
Cooperation Agency, was Organized for the purpoée of reviewing the achieve-
meﬁts of the Project and'submitﬁing its findings and recomendations on.the'

matter.

After the visit fo the Project site and a series of discussions with
the Philippine/Japanese stalfs concerned of the Project, the Team held the
final evaluation meeting in Quezon City, on December 8, i986.°

As a result of the meeting, the Team agreed lo present ifs evaluation
report to their respective Governments and accordingly to recommend the
matter referred te in the attached document herewith.

The team sincerely hopes that this feport will be fully evaluated and

its recommendations be looked into by both govrernment authorities concerned

Quezon City, December 8, 198G.

| //égféy592204242ééafﬁv°<*i*_ .

r. Joke L. Lechoncito - ' Dr. Sumihiko Asakawa
Head of Philippine _ " Leader of Japanese

Evaluation Team : Bvaluation Team
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INTRODUCTION
1. Purpose

The Project was started in 1976, -and through the amendment of the

Record of Discussions in 1982, is to be terminated in July 1987.

The purpose of the Joint Evaluation Team, therefore, is to finally
evaluate the implementatiO@/achievements of the Project based on the
objectives' as -Stipulatéd. in the Hecord' of Discussions to [find out
whether.thé same have'been'totally or substantially carried.out. In-
addition, in order to identify the uéeful techniques developed and
improved in the project and to promote the dissemination and transfer
of the_ said techniques, it aims {0 recomnend to both governments
necessary measures to be taken by the Philippine and Japanese sides
after the termination of the project.

P

2. Members
(1) Japanese Members

DR. SUMIHIKO ASAKAWA Silviculture Director
. (Leader) Silviculture Division
Forestry and Forest
Products Research

Institute

MIt. SATOSHI WATANABE Cooperation . Chief
Planning International Forestry
Cooperatioﬁ Office
Private Forest
Department

Forestry- Agency

MR. TSUTOMU MAKI Forest Senior Planning Officer
Conservation Research and Extension
Division

Forestry Agency



(2)

MR,

MR.

“YUKITOSHI HINO

YUICHI SATO

Philippine Members

MR,

MR.

MS.

MIt.

JOSE L. LECHONCITO

GERARDO CABREROS

AUBREA OJERIO

GERUNDIO PANONG

. JOSE GALLANOSA

Technical Staff Engineer |
Resuit Japan Overseas Forestry

Consul tants Association

(Coordinatbr)-'Stafff
Fbrestry Developrent
Division
JICA -

Chief, Reforestation. and

Afforestation Pivision

Chief, Forest Protection and

Law Enforcement Division

‘Chief, Management

Information System Staff

Chiefl, Watershed

Management Division

Chief, Budget Section

Finance Division
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3.

Itinerary

Nov. 27

bPec.,

28

29
30
1

(Thu)

(Fri)

(Sat).

{Sun)

(Mon)

2 (Tue)
3 (Wed)

[

Lo~ B v I 1

10

('Thu)

(Fri)

(Sat)
(Sun)
(Mon)
(Tue)
(Wed)

Japanese Team arrives in Manila

' Cdﬁrtésy call -oh OIC Director of BFD

First Joint Meeting
Internal Meeting
~do-

Manila - Pantabangan Project Site

Inspection

~do- -
—do-
Pantabangan Project Site - Manila
Internal Meeting '
Second Joint Meeting
Internal Meeting
—do-
Final Joint Meeting
Reporting

Japanese Team leaves for Tokyo



II  BASIC INFORMATION

1.

Project Background

(1) - The completion of the multi-million  peso Pantabangan Dam in

Nueva Feija, brought to light the many ‘problems that had been

‘existing in the ‘area. The most imminent and critical is the

watershed which is mostly grassland that gets hurnt every year and

rapidly deteriorating, threatening siltation of . the dam. ‘The need

to reforest it has become a national clamor because - the life of the

dam, which is tremgndously affecfing national economy, is at stake.

To reforest 50,000 hectares of openland watershed which had
been devoid of trees for a long time is a herculean task and
requires a large amount of money. The soil is infertile and acidic
and with a severely disrupted micro-climate, high inputs are needed
to insure survival. of trees planted. Nevertheless, the government
has to face the situation. The dam is there and the annual
occurrence of devatating floods in Central Luzon is a national

concern.

(2} The government had proceeded to rehabilitate the watershed and
embarked on a concerted effort to attain this objective. It was at
this time that the idea of obtaining technical assistance to

augment re-afforestation efforts was conceived.

Details of Project Establishment

(1) InMay 1973, the then Secretary Arturo Tanco of the Department

of Agriculture and Natural Resources wrote Ambassador Urabe of the
Japanese PFmbassy exploring possibilities of a  joint technical
assistance project between the governments. of the Phiiippines and
Japan. Secretary Tanco followed up his request of assistance
during his visit to Japan in September 1973, discussing the matter
with Mr, Sakurauchi, the then Minister of Agriculture and Forestry.
The result of the discussion was formalized a. month later by a
official Jletter of the Philippine Government through Japanese

Fmbassy. - In February and March 1975, follow-ups were made

requesting Japan to send a forestry survey mission.



The first survey team organized to conduct the prelfeasibility
studies by the Jépan International Cooperation Agency  (JICA)
~arrived in Manila in April 1975. The team discussed with Department
of Natural'ﬁesoufces (DMR) - and Bureau of Forest Development {(BFD)
6ificials_'on the technical,  organizational .and institutional
aspects of the_proposéd project.

(2)":Préliminary'negotiation took'place:in'Octobér 1975, between
the Philippine officials represented by DNR-andrBFD and Japanese
side by the nmmhers'of the First survey mission. It was agreed
that the mission's findings/suggestion on re-afforestation scheme
be adopted and the involvement of the private sector with the
project be set aside.

Final negotiation tbok place in the conferenéé rbom of the BFD
Director on 16 June 1976.  'The draft_of the Record of Discussions
(R/D) formulated by the Japanese team with ‘assistance from BFD
officials became the basis of discussion. Iﬁ was agreed by the two
panels to adopt the general provision of the Colombo Plan Technical
Cooperation Scheme regafding medical/dental services, custom duties
and taxes of experts and accidents claims. Before the meeting
ended, the Department of Foreign Affairs representative. requested

the Japanese pahel.to submit their estimates of the project cost.

(3) The signing of the kecord of Discussions on June 18, 1976 by
Director Edmundo V. Cortes of BFD and Mr. Katsuhiro Kohtari, head
of the Japanese Team, JICA, formalized and activated the Project.
On Novetiber 24, 1976, two Japanese experts arrived to compose the
initial pool of experts detailed in the Project. A Joint Cdnnittee
composed of represeniatives Irom various agencies was organized to
‘form the Project's policy-making and policy-coordinating body. The
Project's organizational structure became operational immediately

with the appointment and detail of project personnel.
Prbject Extensicn .

(1) During - the negotiation phase of the Project, it was agreed

~that the technical cooperation would be governed by the Record of
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Discussicns for fhe first two years and thereafter. by the'Bilateral
Agfeement} The Bilateral Agreement, hoWevér, was not concluded by
the two.gdvernmentsuuntil broject termination.in_1982. During;the
last five years 1978-82 the Record of Discussions was extended
_eleven Limes in order to prevent a hiatus in project implementation
, with the hope that the Bilateral Agreement would soon be approved
by the two governments.

Meatiwhile, Japanese grant aid for the Forest Conservation
Training Center was realized wifh*the'signing of the Exchange df
"Notes hetween the both countries in August 1978, and thé construct-
ion of the Training Center was completed an subsequently turned

over to the Philippine government in September 1982.

(2) 1In July 1982, the implementing agencies, BFD and JICA, were
aware that theygoal of the Project was only half completed‘and'
technical cooperation at the Forest Cbnservatidn Training Center
had been needed, extended and included in the Project in order to
promote téchnical cooperations on afforestation and forest
conservation together and realize their objectives. The agreement
was anbodied in the Record of Discussions signed on July 24, 1982.
Then the name of Project was changed to the Forestry Development
Project of Pantabangan Area from the Teéhnical Cooperation Préject

for the Afforestation of the Pantabangan Area.

The Torestry. Development Project of the DPantabangan Area
consists of Sub-Project I and Sub-Project II. ‘The former is for

Afforestation'and the latter is for forest conservation.

(3) = In September 12, 1984, the scheme for the establishment of an
upgraded-férést firefighting system was realized with the signing
of the Exchange of Notes between the Governments of the Philippines
ind Jaban which indicdted-the granting of ¥103 Million for the
purpose. By January 1986, all the equipment for the scheme arrived
at the project site.
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I1I1 ~OBJECTIVES

A,

Sub-Project I: Afforestation Technical Cooperation Center

ObJectlves 0[ the Sub-Project 1 are descrilbed in the Amnex 1
the Master Plan of the Project of the R/D as follows:

1.  The purposes'of thig Sub-Project are to develop and improve
afforestation techniques and to ‘train Philippine .counterparts and

other ‘technical staff for the affdrestatidn of the Pantabahgan area

_through the establishment of the ‘Pilot Man-made Forest and

nurseries.

2. The Pllot Man-made Forest will be composed of trlal plantations

in the’ flrst phase of about 1,300 hectares in size and of test .

plantations in the second phase of about 6,800 hectares in size.:

3. - .The activities of the Afforestation 7Technical Cooperation

Center well be as follows:

a. Development and Improvement of Techniques on

Afforestation
i) Specific Techniques

(1)} Trial in techniques on selecting species

(2) Trial in nursery téchniqués.

(3) Trial in planting techniques .

(4) Trial in countermeasures against forest fire
and disease, insect and meteorological damages

(5) Trial in teéhniques.on forest road construction
ii) Management Techniques
(1) - Systematization of silvicultural and forest
protection technique

(2) FEconomic assessment of lafgeuscale

afforestation
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(3) Test and research on the environmentél
implications of afforestation-
- (4) Research and study on the social
| implications of afforestation

(5) Other necessary studies and research
b. Technical Training on Afforestation
i) Managemeht Techniques

(1) Planning of afforestation project

(2) Techhiques for systematization of nursery
and plantation work

(3) Techniques for designing and managing
forest roads

(4) Techniques for the application of machine
power

(5) Techniques for prevention of forest fire,

disease, insect and meteorological damages.
ii) Working Technigues

(1)} Techniques of nursery and plantation work
{(2) ‘Techniques of fTorest road construction
(3) Operation and maintenance of machinery

(4) ‘Techniques of forest protection
B. Sub-Project 1I: Training Center for Forest Conservation

Objectives of  the Sub-Project II are described in the Basic
Plan* of the Project as follows:

*The Basic Plan was arranged in
conformity with the Master Plan of
the Prejeét (Annex 1 of the R/D) and
submitted to BFD Director from Chief
of the Japanese Consultation Team for
the Project in October 1982.
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1. Purposes . :

ihe purpoqes of Thls Sub pr0Jeot are to conduct theoretical
' and plactlcal training. for foxestry technlclauq and foresters and
to develop . andxglmprove forest conservation technlques. ' Tb
.accomplish these objectives, the following will be under taken. '

2. Tbchhiéal“TTaining on Forest Consefvation_

';_Utilizing-the.training center, . the Sub-Project will trdnsfér 
_ fbrest] cbnServation-?techniques to the traibees. ‘The training

courses are divided into two: the Ordinary Course and the Senior
_ Course,  the min qubJogiq are  general and basic knowledge, and

applied knowledge and Sklll respectively.
(1) Ordinary Course

i} Forest Conservation in the Middle lLevel

Forestry Technicians Training Program

'Ubjecﬁives : To provide the skills and knowledge
- of forest conservation suitable
leaders in the field of forest
_ conservatlon _
Trainees : Forester with more than O years

¢ expereince (25-30 trainees)
Period : 2.5 -3 months

Contents t .a. Basic skills on forest
“conservation
b. Plan and desigh of construc-
tion works for forest conser—
vation
c. Construction skills for forest

conservation

11) SllVlculture Course in the Mlddle Level Forestry

lechnlclans lralnlng Proglam
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‘Objectives' : To provide fundamental knowledge
and technigues concerning silvicul- -
ture '

“Trainees - i Forester.with more than 3 years

experience (25-30 trainees)

Period . : 2,5 - 3 months ,
Contents - @ a. “Planning bf afforestation
project '

“b. Techniques for systematization -
of nursery and plantation work
. c. Téchﬁiqﬁés_for designing and
managing forest road- = - - _
d. ‘Pechniques for application of
- machine power N
e. thhﬁiques for prevention of
forest fire, diseases, insect
and'meteorologicalzdamages
f. Téchniqyeszof nursery'and
plantation works.
g Teéhniques of forest road
construction
b. Operation and maintenance of
: machinery

i. Techniques of forest protection
iii) Equipment Operation Course
Objectives : To educate operators of heavy
equipment for forest civil

‘engineering

Trainees ™ : : High School. graduate with 1

year experience (5 trainees)

Period - - Tmonth - .
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- Contents @

(2) Sénior'Course :

a. Necessary knowledge to
operate and main{ain the
equipment y

b. Nécessary skills to operate ‘_
and maintain“the équipnent |

c, Field practice

i)’ Senior Course on Forest Conservation

Objectives

Trainees. :

Period

Contents

To provide high level knowledge
and skills concerning forest con-
servation and to train personnel

who can become training instructor

Students who finished the ordi-

nary course (5 trainees accepted)
8 months

a. More specialized knowledge and
skills on forest conservation

b, Topic researches related to
forest conservation and sub-
mission of thesis _

¢. Carrying out planning and design

works

ii) General Senior Course

Objectives 3

Trainees

To conduct training geherally
related to fofestry opefation
and systematic management and to
upgrade theuquélity of leaders in

the field of forest management

District Chiefs of Forest Offices

of equivalent (20 trainees)



Period - : 3 weeks

Contents : . a. Specialized knowledge and skills
~on forest Conservatién: |
b. . Methods of operation and.
mansgement Ior'business

~c. Case studies
3. Developnent of Model ‘Areas on Forest Conservation
On the devastatednland in the Pantabangan area as a model , the
center will transfér developed and improved forest conservation

techniques to the counterparts and trainees.

(1) Design, construction and maintenance. of erosion control
facilities | -

ﬂhe center will conduct trials in introduction of specific
techniques to the Pantabangan area, and summarized results on

the following:

i) Planting:

Introduction of Several vegetations |
1) Simple Construction’ ‘
Application of wire cylinder, wicker works,
etc., or arrangement of research records
iii) Concrete facilities
Application of concrete facilities or
arrangement of research records

(2) Mechanized construction of erosion—controi facilites

The center will conduct stiudy on.the feasibility of

base excavation, concrete facilities and others.

(3)  Other necessary techniques for forest conservation

107 -



The center will strive Lo develop and improve forest
conservation techniques on survey and mapping, cost
analysis and. others.

(4) Systematization of Applied Techniques -
Based -on dével'opmeﬁt from the aforementioned trials and

* other results in the Pantabangan area, the center will

prepare forest conservation manual.
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CIV IMPLEMENTATION/ACHLEVEMENTS AND EVALUATION

1Y-I

Activities -

- Sub-Project I:. Afforestation-lechnical Cooperation Cénter

1.  Development and improvement of techniques on afforestation
(1) Site Classification

In order to sucCeSSfully reforest the -denuded grasslands of
the Pantabangan Project area, site classification was done with.
topograpliy, vegetative cover and soil type as parameters. “The main
objeétiVe of this activity is to determine the suitable species for
reforesting grassiands.

Fiéld surveys ‘and investigation conducted .since 1980 resul ted

in the classification of the Project site into 13 site types.

©. " fhe’ suitable species for each site typeIWEre suggested by
investigating the survival and growth performance of the tree

species pfesently ‘planted  in each type. -. lHowever, due to the

- absence . of some recommended species in some types, - further

investigation should be conducted where all recommended species
shall be planted in all sités. However, should there be difficulty
in procuring the recommended species, major species that were found

to be performing well will be used.
(2) Nursery Techniques
In-nursery practices, differeﬁt nursery techniques from seed

Cdliéétionfand‘ndhdling to' hauling seedlings for outplanting have

almost heen developed for major. species such as Acacia auriculiform

is, Acacia mangium, Pterocarpus indicus, Gmelina arborea, Swietenia

macrophylla, Leucaena _leuéocephala, “and - Pinus kesixa.' Through

these studies, the suitable and effective methods for each species

-were - found out and. these methods have been already adapted  and;'

applied in nursery. operations.
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}In order lo investigate the effect of shade after tfanspianti'
ng and sowing, shade tests were conducted - for some species.
Results.show_that.shading'mfter transplahting is not necessary for
.EQCalyptus' camaldulensis, Acacia aurlculi!omnls, Acacia mangium,

Pinus k681ya and Guelina arborea;, prov1dcd Lhat the SOll is always

moist. L1kewlse, it was found out that for Acacia aurlcullformla,

shading “is not needed after sowing.

- Experiments on the feaéibilityiof_raiSing bare-root seedlings

and stumps for Ptefocarpus_indiCUS; Gliricidia sepium, Bucalyptus

-camaldulensis and Leucaena leucocephala showed positive results.

‘Based on improvement and development of specific techniques,
‘an -annual calendar for nursery practices showing the operational
flow of all processes was prepared for Acacia spp, Bucalyptus

camaldulensis, Pinus spp, Casuarina equlsetlfolla, Vitex parviflora

y Swietenia nmclophylla, Ptelocarpus indicus. and Gmelina arborea

and is plesently used on the nursery as a guldellne..

One of the important tasks of future reforestation works is
to secure seeds of better genetic quality. In this connection, a

two-hectare - seed orchard of Ptercocarpus  indicus was. established

using clonal materials from plus trees selected in existing
plantatlons (Ilocos Sur}. - In the process,-_the techniques of

' vegetatlve propagation of P. indicus was developed.

“ However, in the establishment of seed orchard,. progeny and
clone tests are very important. Therefore, these tests should be

conducted in the future.

-Iﬁnthermoxe, sceds collected from 18 plus trees of Acacia

aurlcullformls were sown, germinated and planted (806 seedlings)

for seed productlon in the future.
(3) .Planting Techniques:

Vdrlous Lechnlques on plantlng have been developed and
1mproved Since the - introduction- of. mechanized- cultivation for

slte prepafation in 1981, the survival and initial growth of
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'planted*treeé-have been imbroved toia greatrextén{, and - subsequent -
-1y, plantation establishment has been greatly -assured,: Mechanized -
-cultivation has 'gréatly reduced weeding :aétivities.-due' to the .
SuppresSion of undergrowth. “-Manual . work 'fob préparihg :piaﬁting

hole has also been improved and devbted'to plantation establishmeht

in steep sites where mechanization is not applicable, together with

fertilization, careful planting and other maintenance activities.’

In the past year&,.plantatlon establlshment and management
act1v1ties were greatly 1mproved as a result. of va11ous experlmcnts"
on specific techniques like proper size of holes, seedllng-stOIage,
direct sowing, spacing, stump planting, mixed-planting, weeding,
fertilization, interplantiug, etc.

However, with regards to the developmgnt of technlques for
-plantatlon establishment - and management, several’ "aspects  and
subjects should_be investigated: Studies should be conducted on
the effect of mixed-planting, types.and'levels of fertilization for
each épecies, improvement of the survival rate of stump planting'of

Bucalyptus camaldulensis, spacing trials, and tending of different

underplanted species.
(4) Techniques on Species Selection

In order to select the appropfiate and suitablerspecieS'for
the reforestation of - denuded - grassland in the'Pantabangan area,
about thirty Species have been planted at various sites of the
area. Based on their eafly-perfénnance, twelve species appeared to
be suitable for different sites in the area namely: ‘Acacia

auriculiformis, Anthocephalus chinesis, Casuarina equisetifolia,u

Bucalyptus camaldulensis, Gliricidia sepium, Gmelina arborea,

Leucaena leucocephala, Pinus kesiya, Pterocarpus indicus, Swietenia

macrophylla, Tectona grandis, and. Vitex parviflora.  However,

growth performance of most sp631es varles according  to site

conditions. P. indicus, S macrophylla and Tectona grandis showed

big growth variations in_the different site types compared with gL

auriculiformis and G. arborea which showed good growth in most of

the site types. Likewise, L. - leucocephala showed good growth only
on "flllS” along forest roads and in slided 50115
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Based on the aio:ementloned pleilmtnary ob%ervatlouq and
-rebults, Lhere is an urgent need to expand species trial activities
for - the- dlfferent 31to typesa - urthenmore, - species trials for
1nterplant1ng act1v1t1es should be conducted as this will he the
thrust in the futuxe

Provenance testing hqs been- euvlsloned since the stwrt of the
progect but it was only in 1985 that the idea was realized with
" the use~_eucalypts and -some other -species. - The trial should

- examined carefully for the coming years.
(5) Countermeasure against diseases and insects

Damages caused by najor'diSeases wvere investigated and - the
guidelines for controlling these diseases, especially in the
nurseries, were.already'prepared in the form of a manual during the
early stage of the Project. llowever, it is now being revised baéed

onn new findings.

 With regards to insect infestations, continuous investigation
and monitoring are being done. Damages in the nursery are being

controlled by using: insecticides.

Insect infestations were first investigated in 1983.,_Another
inveStigﬁtiOn was conductéd this year and a manual is expected to
be findlized. Nevertheless, pest and disease monitoring and

control "is a continuing activity.
(6) Technigues on Forest Fire Control
Recovery of trees damaged by fire is being investigated and

moniﬁored‘in order to select species to be planted in fire prone

areas and for greenbelt. Resulis show thatﬂGMelina arborea and

Tectona grandis are the most promising species because they are

fire resistant species and their rate of recovery after a grass

- fire is high.

'Methods'of-fifebreak construction i.e. brushing by manpower,
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controlled’ burning,_-appliéatiéh ‘of * herbicide, and scraping by
bulldozer were investigated with costs and_recovery-of_gféss as
parameters, Results 'sh0w that in 1arge scale- reforestation, -
: scraping by - bulldozer - is - the most approprlate method because-
accompllshment per unlt time is high and the maintenance cost is
greatly decreased thru tlme. Likewise, for small scale reforesta

- —ticn, brushing~by'manpower is found out {0 be the most economical.

Furthermore, firé occurrence is continuously being monitored

and analyzed in order to identify and devise preventive and cdnfrol"-

measures. In doing so, the dangerous zones and fire duration were
identified.

However, fire occcurrence can not be ellmlnated as all grass'
fires in the project are caused by human activities. Therefore, it
is necessary to educate the people. W1th1n and around the frlnges of
the Project. Ektcn81on works were being done anpually thru the
employment of extension workeré_ (ﬂmstly: barangay officials),
conduct of educational,seminar, and thru print media where signs
and slogans were béing posted in _strategic pléces within the
Project site and in public establishments,

Greenbelts were estahlished using fire resistant species like

~Gliricidia sepium in some part. However, it takes years to see its

contributory. effect on fire prevéntion, It is therefore necessary
to devélop specific techniques. to hasten the -establishment of
greenbelts like species trials, spacing trials, fertilization.
trials and also the use of herbicide to control -fuel (biomass)

production of grasses.
(7) Techniques on Forest Road Construction

Drainage work and slope rehabilitation/revegetation are very
important aspects in forest road engineering. For -drainage works,
run—off'productivity of precipitatibn was already computed as basic -

data in designing the scale of drainage canal.

‘O the other hand, the. length of Iorest roads cbnstruéted

since 1977 is about 140 kms. Uowever, not'all are being nmaintained



3-;thfoﬁghout the'vedr*. Repdix'and‘m&inténande'wdrks'are on priority

. baszs dependlng on the frequency of use. ‘Nevertheless; tﬁoSe works
spread over “long dletwnce and espec1a11y repair of- dxainwge canal
needs huge manpower. 1heref01e, futher 1mprovemont concentrated

-'1n meohan]zed work is stll! neede

Wlth respect to. roadbank stmblllzatlon and rehabilitation,

dlrect seedlng -and dlrect plantlng of cuttlngs of Gllr101dia sepium ..

in cmnblnatlon of cher specles showed good results.
}::(8)7:Sye£GMatizatioh of Silviculture -and Forest Protectien

 With  the development of various specific techniques for
fplantatiqn'esfablishment and management, eperational-guidelines are
‘now ‘being prepared in the form of manuals.  Guidelines for nursery
s_practices;'planting opefation, erest road construction, end Iorest
protection are expected to be completed within the cooperation term
‘of the Project; | B '

©o2. Progress/lmplementation'of Work
(1) . Nursery

Slnce the start of - the project, ‘twenty - ndrseries including
eight sub51d1ary nurseries “have been - established, bult at present.
only two are existing (Table 2-1).

-In. those nurserles, nearly 13. 1 mllllons of seedllngs have-
been produced for ten years. 'the productlon by-species and year is
shown 1n_1ab1e 2-2. 7The Lep ten: spe01es by the order of seedling

produetion'are Acacia aurlcullformls, Gmellna anOPEd, Pterocarpus

indicﬁs, PlﬂUS ke51ya, ‘Leucaena 1eucocephala, PlDUS caribea var.

honduren51s, Sw1etenla macrophylla, Pinus oocarpa, Tectona grandis, -

and Euca]yptus camaldulensis.

However, scedllngs of sOMme specles (Leucaend leucocephala,

ePlnus carlbea, and P oocarQa) were ralsed only durlng the early

- years of the proaect while those of Ac301a aurlcullformls have been

- raised only lately ‘This has resulted.mainly from spec1es

—114



selection, altheugh the-choice oﬁesomeispeciee may have decided on
the basis of seed availability. o

(2) Plantation.

. For the paet ten vears (1977 to 1986), about 7 900 ha have

been repoted is- planted Excludlng replantlng, .the . area planted"
'covers _about 6 200 -ha. whlch nmanq that ncarly 80% of the target
(8, 100 ha. ) was. accmnpllshed (Tﬁble 3-1).

i) Sbecies plehtedl o

Gnellna. arborea. and Acaela< auriculiformis are the top . t&o

spec1es used for the plantatlons establlshed 81nce 197? {Table
3- 4) More than halt of - the plantatlons eetabllshed dur1ng the"

last five years of the PrOJeCt are occupled by those two speC1es

Pterocarg;s 1nd1cus ‘and Leucaéena leucoc;phala are next to

those two - epecles _ The former has kept nearly the same 1eve1 of

the area planted thloughout the period, but the latter spec1es has -
not been “planted in the latter pellod of the project. Other
species show: diffcrent!tendencieS' 1t eeems that quch tendencies
do not only depend on silvicultural reasons, but also on operatlona':

reasons

41) Mechanized site preparation

'.The mechanized cultivatioﬁ_introdueed in a large scale in
1981 .was effective to both survival and early growth of the trees
- planted (Table 3-1). 1t can be_applied to the slope up to 151
~ degrees if the_cultivation_is done along the contour.

i) _Weeding

The 1mportance of weedlng has been recognlzed 81nce the earlyﬁ=
stage of the prOJect and the atea weeded has been 1ncrea81ng almoet
'year after year (Table 4). However, 1n all cases the area weeded:'
is less than the toLal ared planted in the same year and that in.
the precedlng year exeept 1983 : Actually the exper1ences indicate
'that weed1ug should be done at ieast in the year of plantlng with

~most sp901es and repeated in the follow1ng year in some cases.
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n thls connectlon, mechanlzed cultivatlon is very effcctlve
“in retaxdlng the regrowth of floor vegetation, which may favor the
growth of pla_nted trees., -

" (3). Forest égad_ConstructiOn

- “To “meet -the: large-scale fe—afforéstatién'fplanned,_'it: was

“7ﬁecéSsafj”tb’éstablish'a‘forest”road-nétwork”"For"ten'yeafs, ca.

'140 mn in” total. have been constructed, 1nc1ud1ng a maln forest- road -

and a umrklng forest road (Table $).. Through thls constructlon, 
' fthe follow1ng- have been .developed: how: to. determine  the route;
. bhasic road structuxe,.esp901ally, dralnages, rehabllltatlon of road

anbanknmnt qlopes, elc.
- (4) - Fire Prdtégtion'

5 It is bald ‘that the success oI re- afforeqtatlon in a tropical
grassland with _seyere dry soason depends on effgctlve fire
‘prevention. . Irrespéctive of coutlnued efforts 81n¢e the_start of
the project, a part of planta{ions-have beeﬁ éubjected to fire.
Damaged area by year iSiShOWﬁ in Table 8. '

- Fbr the past nine years, the flre has occuxred 77 tlmes and

thc area burnt - anwunts to 1,453 ha. but most of T9ctona grandis and

Gmellna arborea. trees hdve sproutcd after fire.- Howevpr, 1n ‘areas

~where trees burned cannot recover the some have been replanted.

1 :TQ-pfeyent;fire_ﬁnd“éISb to protect plantations from fire,
:'variOﬁs”¢6ﬁhférmeaSures have been taken as followéf, (i) organizing
flrenpreventlng and f118~f1ght1ng crews, ©(i1) firéfighting
equ1pment/fa0111tles, machines and tools (Flg 2), (iii) . partionin
g fhe plantatlous by the- comblnatlons of fire- breaks, g[een belts
K_(1nclud1ng natural stands), ioxest road network, etc, (Table 7-1),
(iv). " 1ntegrated system: for flre preventlon and flre—flghtlng,
_'.1nclud1ng fjre engines (Table 7- 2),_and '(v)' educatlon of rural
' people._ . |
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It seems. that all of those countermeasures have been effective_,
'zmcl minlmlzed the’, flre damage to the plantations eetabllshed, but'
Stlll there have been Lhe damages as: shown 1n Table 8 1he céuse-
for some of: the. flres seels . to have been -an 1ntentmna1 flre. |

To examlne the flre break den51ty to the total plantatlon area-i

estqblished _1t 1s much -lower in 1983 and 1984 Thls is nalnly'

because the regrowth or floor vegetatlon was retarded effectlvely by -
mechanlzed cultlvatlon .and also because the surv1va1 and. growth: of

Aca01a. aurlcullformls and Gmelina arboreaq' maJor spe01es in the

'1ater pexlod of the project, have been generally good.
- 3. Countermeasure against forest fire-

Slnce ~the: establlshment of  the Progebt ~Fire prevéntion has-
been one of 1ts most 1mp0rtant act1v1t1es In ordtr to. protect the
' plantatlon from fire, various. flre preventlon and control progrwns
and strategies have been d931gned and . 1mplemented ‘These pxogxams
- are’ periodically rev1sed and improved to SUlt to whatever the
PrOJect needs. '

- Major couﬁtérmeasures_establiShed.sq far are as follows:

1) ZOrganlzatlon of flre preventlon and control group
i ii)tEPreparatlon of equlpment and tools-
iii) Construction of flrebreakb and greenbelts
r_iv),:Installatlon of water tanks._
: -v) Installation of comminication system. -
~.vi}. .Construction of look-out towers

vii) Community cooperation

) The flxe prevention and control con51sts of four (4) groups
and each group is. composed of flreflghterq and: firetruck equ1pped
wlth--radlg system,_ stationed in each parcel and always prepared
round the]cloék.(attached‘f;gu;e). On -the other hand, -to deteqt'
fire at . its eariy stage; a well—equ1pped detectlon Systém/ﬁétch"
_ system is organized . con81st1ng of three. (3) pennanent lock-out

towers, temporary 100k—out towers and patrol crevs.
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© The plantation is almost partitioned by firebreaks, forest
‘roads and natUral'fdrests, and.thus-fi?é-damage-is‘minimized*éven
it firelh581ehbroaéhédﬁalreadyi Onfthe other hand; sihce:all fires
are caused by men and their.related’aétivities, any_countermeasure'
“will not be effective Withéut”the cooperation of the local people.
'Thereforé;fvariOus measures havé'been conducted  to educate them,
inclUding poster contest for fire ‘prevention, .contribution of
 sporting goods ‘to =1oca1 people, -pre~pian§ing- cerenbniQS' and
educational . campaign = thru  the barangay officials. - Also,. the’
'famiiieS-living-in;the areas'adjacent to identified fire ZGneS were
__provided with_ang0 Seedlings this year (1986) to be planted in

their respective areas.

However, despite of all these measures, fires occur every
year resuliting in extensive damages.  Nevertheless, fire occurrence

is decreasing so with the dimage rate.
4, Implications of Afforestation -
(1)} Dissemination of the techniques.

- Various techniques 'developed: are reviewed in. the -sebtion'
above. Some of those techniques seem to have alréady been
introduced directly or indirectly to 'adjacent,:réforestation

projects, or even to other reforestation projects in the country.

For example, the disease marual mentioned above was-iséued by
the project in the seCOndfyeér. “This was appreciated by the then
Projéct'Director_and distributed to all .the reforestation projects
of theuihilippines. Similar examples are seen with some of the

technical notes such as Nursery Techniques.
- As to .actual techniques, . the importanbe .0f weeding was

recognized’ much earlier and in some of adjacent. projedts weeding
has been done often.- '
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The 1mportanoe of forest Ioad netWOrk and nmchanl?ed site
preparation is- also recognlzed, althOLgh those may not be
applicq—ble to ordlnary refozestatlon progects Ain the countxy at

present “Various - Lechnlques : developed in the progeat are of

great: qlgnlfl ~cance in sh0w1ng the way: in Wthh we can succeed in

'-fwfforestatlon in such a devastated grassland In other words, the

techn;cal p0831blllty was- ploved for future 1e~afforestatien.
(2) Enviromnental_Implication_of Afforestation

_'Itwis-teo'early to diecuss abeut the environmental effect of
atforestation, but there are already some indications from this
point of view. '

Preferable Chaﬁées'have beén'expected'in soil environment.
Althoﬁgh actual figures have not been eollected for physical'and
chemical changes, there are indicafiéne'ehQWihg the improvement of
. those properties. Intefeetihg results are obtained in the change
of fauna in the so0il. Composition and mass of soil fauna were

increased ~especially in the stand of Acacia auriculiformis

established in the grassland where ‘'hemeda, triandra was dominating,

although soil iaund in Lhe site where mgelata cylindrica danlnates
is richer than in the site where ﬁhemeda dominates,

Further attention ehould be paid on' the change of soil

product1v1ty and watet holdlng capa01ty

In the very early stage of the Project, it was intended that
a study be made to determine the effect of afforestation on water
stream flow and soil movemeht.- Because of sane“diffidUlties in the
field, unfortunately, neither the fa6111t1es were eompleted, nor
'the survey was calrled out.

Micro-climates may possibly be:affebﬁed'by afforestation. So

tar, however, appreciable data have not been collected yet.
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':(3)_ Sooioeeconomic Implication of Afforestation

Another important 1mpaot of the. progeot is from a . socio-
rreconomic aspoot The.progect.hqs_1nv1ted,a‘short -term expert for

this aspect twice, who is  expected 'to' contribute 1the-_detailed'
.requltq to the final technical report The outline of.his surveys

is as follows. -
i) Contributions to local communities

a. Improved income of the poor class in the area

" Nearly twenty percent of potential labor force
have been employed by the project and about seven percent

~of total income in 1985 are from this project.

More people of the poor class are benefited by the

3pfoject, under the so-called ”rotafion_system“;

b. Improved 1iving conditions in the commmities
concerned

The unemployed are decreased and the llVlng 1evel of
the local poor 'is 1mpr0ved Thosezﬂx)nmve into the area

for Job are increasing.

Construction of forest roads, overflows, and small

bridges, and some repairs of ordinary roads.
ii) - Improved consciousness'of_local'péople on affor33£ation
iii) Ihcreased'direot interests to afforestation

. It seems that sone local people are - ‘interested in

:branches and p01e~81ze trees if prunnlng and/or thlnnlng are
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done. - Some of local people .QXpre'fss: their’ wish':to.include
fuelwood sp'_ecies and/or ~fruit-tree species, which were
ineluded in-the Coiimunal'_ tree farming program. '

" fhe so-called "family approach" system was applied

both -in 1981 and.'1.982'._ It was successful at least in
‘protecting the plantation from fire.: ' '
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<5-SubaProject 1I: Tralnlng Center for Poreqt Conservation

S Technigal;Training on Forest Couservation

(1) Generalities

"Alljtraining prbgramé conducted in -the Training Center were

'_baéed‘on'the Basic Plan_ﬁs to their contents, duration or schedule

©.and  the "number of . participéhts for each training 'courSe' The

g status of 1mp1ementatlon of these training courses is shown in

Table 9-1

_ in the Basic Plan, only five (5) batches of the cerSQS'in
the: Middle level Forestry Technicians Training Program weie

scheduled for implementation but &ix (6)° batches were already

carried'out The Japanese side,. in. this aspect, aided in ‘the

expenseb “for- the 1mp1ementat10n of Forest Cbnservatlon Course and
811v1cu1ture Cpurse in’the Program. The Equ;pnent Operatlon Course

was implemented once in 1985. The Senior Course on Forest

Conservation was-a1so implemented once in 1985.--Laét1y, the first

batch of the Genexal Senior Course was likewise implementéd in
1985. 1WO (2) more batches of Senior Course will be scheduled for

lplementatlon durlng the carly part of 1987

.SinCe all regions in the Philippines were represented in the
training courses especiaily in the Middle lLevel Forestry Téchni -
cians Training Program, it is -expected that their learnings are
actually. applied to support forest conservation efforts. Further-
more, information dissemination and téchhology transfer not only to
their beefs.but-also to the general public:aré'also expected to be

carried out by the graduates of the training.

'Monitoring_and'Evaluafion'of Middle Level Training graduates

are  now -heing thducted to ‘determine the efféctivenéss and

,ﬁiability of these traihing-programs. The result of'the.activity '
“is expected at the end of 1986. '
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'-As a result of these training programs, hiandouts and téxtbooks_
on erosion control, surveylng and “concrete works were prepared and

- dlerlbuted to tralning partlclpants

Before . the ;_-cg;mplet_ion_ “of ihe Training Center, additional
trainings"were carried - out by ‘the Philippine side, . using the =
fa0111tles of “the. Tralnlng Cbnter, from: Juhe 1980 to July 1982 as

shown.in Table 9-1 Remarks
(2)  Particulars
{(2)-1 Ordinary Course.

i)  Forest Conéer#ation Coufse'in_the Middle Level Forestry

Technicians Training Program

_ Thls txalnlng has been carrled out every year since 1982;U
The 1atest was the SlXLh batch flnlshed 1asL Aprll 1986. The

conhtents of thc course are shown in Table 9-2.

This training put emphasis on the practice of planning,
designing and actual conSfrudtion of erosion control works by -

both structural and vegetativé methods.

After lectures ahd-claséroom exerciée are done as -
theoretical inputs, trainees are divided into four (4) groups
for field works. Fach group is assigned to a particular erosion
problem area where they are required to prepare- the plans and
desings. ﬁhesg-plans and designs:are reviewed by a technical
panel first before finally executing it in the field by the

groups.

The 81tes used by the tralnees for fleld practtce in the
'past have been completely restored whlch contrlbuted in the

-},rehab;lltat;on_negds of the Pantabangan.ﬂatershed.

‘As of November 1986, 141 foresters all throughout ‘the’
'Phlllpplnes have already graduated from this tralnlng and they
are taklng an actlve part as mlddle Jevel technlclans af
:present in the whole, it is con81dered that thlS tralnlng has

dccompljshed the set obgectlves
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i1): Sllviculture Lourse in “the  Middle Level Foreqtry
Technlclans'11a1n1ng Progr

'1This training hévefbeen_conducted every year since 1982.
. .The sixth batCh-wasﬁfiniéhedﬁin_September'1986. The'qontents
~of this course are shown in Table 9-2.

 1his training putiémphasis.on the  practice of silvicul-
thé.-1After_the'fhéoretiCal inputs, the trainees are divided
: ihtd four (4) groubs'for the'purpoSé of field practice and each
group ‘ie feduired_-to ‘prepare a2 reforestation plan based on
field data -gathered. ‘The plans are then plesentcd before a
technlcal panel for dellbezatlon

As -of November 1986, 143 foresters have aiready graduated_
from this'training and they are now taking an' active part as
middle level techhicians in refoféétation projects. - As a
"rLsult, it is considered that this  training has accomplished

the set objectives.
EREEDE Equipment'Operation Course

This training was ééﬁduéted'onCé”iﬁ ﬁ985 uhder the title
of _Heavy_,Equignent'.Operatibn Course. . In the process of
: implementiﬁg this trianing,: the trainees made use of the heavy
equignent_of_projectr - The gradﬁateé of this course are now
taking an active part-in opérafion.and maintenance of équipment'

in reforestation'projects utilizing heavy equipment.
(2)-2 Senior Course
i) Senior Course on Forest Conservation

This tralnlng was" conducted once under the name of

Tralner s TTalnlng on VForest Conservat1on in 1985

Flalnees of thlS tralnlng were qe]ected from graduates of
_the Mlddle Level Forestry Technicians Tralnlng on Forest -
'-Con%elvatlon who' cxcelled in the couxse

— 124 —



_.lﬁis.tfainihg-inCIUding-1éctures, préparatidn'of plén;.
field- practice; topic researches dnd subm15810n of the thesis
had been - carried out 1n a perlod of . six (6} months. The
trainees stayed ‘in the field for 4. month duxlng thelr researchrf
work: for_the subm;ss;on of.thelr 1ndlv1duml_th931s. quever;
_construction of erosion - control works _was: not--carried out
because of insufficient budget'fof*this.purpOSe.'

The graduates of- this'-training noW’ serve as resource
persons of the Center during trainings on forest. conservatlon
for Middle level technicians.

ii) General Senior Course

‘This training was conducted once under the name of Senior
Coufse on Forest Conservation in 1985.: The course was designed
for. supervisory - level positions 1ike District Forester aﬁd'
.Assistant.District Foresters. The second and third batchés
intended for Visayas aﬁd Mindanao‘respectively are scheduled
for implementation in 1987 to cover all regions -in the
Philippines.

SinCe-the District Foresters cannot stay long away from
their -office, they spent one month ‘formal training in the
Center after which they were allowed to prepare their case
studiesr in * their respective regions. . 'Their - theses were

submitted to the monitoring teams after two (2) months.

‘At present, the graduates of this training are active as

district forester of respective offices.
2. Development and Improvement of TbchniqUQS on Forest Conservation.

(1) ‘Design; Construction and Maintenance of Erosion

Control Facilties

(1)-1. Generalities
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_ tAs'of Névembéf 1988’"a5£6t§1 of 52 Spots.for-hiilside works and -
18 pots. for stream works has ‘been comploted zestoring several eroded.
areas w1th1n the- Pantabwngwn Watershed since the qtart of the Project
‘in 1977 Erosion COﬂtrOl works" were 1nstalled in areas near the
'TTalning Center. 1n Parcel- I Slnce 1982 : However, there are: several
. spots in Parcelmll and Parcel I11- where er081on control works were
done - before the establlshment of Sub—PTOJeCt 1. The- details  of

“these erosion control facilities are -shown in Table 10.

- The-érosion control  facilities include structural and vegeta-
tive‘ﬁéthbds. Hilléide works.by'simﬁle'censtruCtiOn-meaéures WQre_'
tried for restorlng small landslides within the afforestatlon area.
'Stream uorks were done by constructlng small concrete dams and wet
masonry revetments “for the stabllléatlon of eroded hlllsldes and
rlverbanks.- Plantlng of erosion control tree species is conducted in

- these structures during the rainy season.

. SubsProject 1T “started: in implementing training: programs in
1982, Sinée then, erOsion_cbntrol'works'were practiced by trainees
of Middle Level Forest Conservation Training: -~ The ceﬁtér.sefved'aé

' ﬁhe véhue_fofrthe transfer of technology. These basic techniques
have been dissemiﬁated to different parts of the country through .the
‘graGUates. 'Howevef, the development and -improvement of erosion

' cohtrol techﬁiques to fit in this area are still under way.
- (1)-2 Particulars -
i) Planting -

~‘Since -1982,J seven (7) vegetativé: sufvey 'plbts_ have been
catalished mainly to study the suitability of grasses and tree
-spécies_fdr:erOQiOﬁ'Contr01 purbo$es;”_1hessurv¢y-is a continuing
activity as a part of'reééarch stUdy."Inifia1 fesu1t of the survey
and actualafield'observatioh-prqved=that ﬁerrécing‘works using-éogoﬁ,
talahibg_{and;.napier  grass; and wideliéf-cuttinés:;are véry good

measures for erosion control.  Likewise, Kakawate cuttings and

seedingg;':and- planting ficacia’ auriculiformis _seédlings are good

- measures. .
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_ " Because of long dry season-and shaliow’eeilg.if ie'very'
~difficult. for grasees*and'treee to grow ine the area. It is

‘still. necessary to develop Lechnlques of plqntlng to flt in
~ this area in’ the future ' e R,

- 34D Simple'Cdnstruction .

Technlques on 51mp1e const*uetlon work are. lmportant for'e
.hlllslde and’ stredm works in order to stabllxze the eroded area -
frmn-further'eLOSLQn-whlleupreparlng—phe;szte for planting.
For  this purpese, local materials available-jkl the'area are

- used to- reduce over-all cost.

_ Structures like gablon fllled w1th boulders, cogon mats
using cogon grass; and wattllng work using bamboo and allbangba
'ng branches are. made and often combined to form a - complete

- structure for soil erosion control.

. One’ innovation in . the’ develepment “of erosion control
.'techﬁties is the 'diecovery “of the' cogen band” wattling .ghd'
cogon mats:as‘effeetive:and.ecdnomiCal materials for hillside
iworkeiu ThelcogonQband wattling ie”the;eumbinatien of napier
- and cogon grasses tied'together to form cireular bande.-'These
Care 1nsta11ed together w1th wooden piles to form wattling.. On
the other hand, .cogon mats are prepared w1th ‘the use of abaca
- ropes and wooden - tools. -~ The mats.are-prepared-ln the same
manﬁer as used in making. the popular Japanese -stfaw-zmats;
These materials are extensively used in the project's erosion
cantrol works  because the techniques can be-easily-adapted to -
Philippine conditions. = - o e

This kind of simple work has been developed very receatly.
it is necessary, therefore, that the durability of these simple
“but effective .measures in relation -to specific purposes should

be - examined further.

iii) Concrete Construction
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In thls area, large scale concrete dams like: thoqe enmloyed ‘in
' Japan are very few. .. Except “those -in. the Model Eroslon Control
'*faollities, most oi thé concrete works ' a1e small concrete oonstruc—

=t;on 11ke7wet wall masonry and’ conorete.oheok dains - employed in stream
| or.riverubanksoaﬁaﬁhillsidés: In this_situatiOn, the techniques of
ooocfefé_oonsttuotionias erosion control measures are still consi-

o fdéréd'in thé the'elemehtary'stagef

Sub Progect II, the oonorete testlng laboratory was used for

*the researoh ‘of conc1ete m1x1ng de51gns and. Qtrength test and’ its
ﬁappllcatlon to concrote constructlon, where - oompalatJve analysis: was
done on the sand and gravel collected ‘from D1g dlg and. Carranglan

R;vers As. a result of this experiment, a gulde manual: for concrete

othtructlon was prepared. However, the  application of  these

téChnigués is still limited, and - therefore it is necessary -to

transfer -these technlques to the Philippine counterparts and tralnees

through the 1mplementatlon of- concrete ‘worlk.
'(2)"-MechaniZed Construction of Erosion Control Facilities

7 - The appllcatlon of Hechanlzed constructlon in er031on control
'IWOrks is. very- m;nlmal. It s dlfflcult therefore; to 5tudy on
meohaﬁizéd-“cohstruction.- -_A- comparatlve- study_:was- made between
mechanized excavation- by backhoe and excavation by manpower.
'Canrete-Wbrks using mixer.was also analyzed for cost.. Because of
the lack of data, a manual of nechanized'construotion'based on the

techniques of Japanese mechanized construction was prepared instead.

The nngorlty of er051on control works pFOJected in the area
' w111 be hillside works to be done by manpower. However,.study will

be contlnued on mechanized constructlon in stream works for possible

s 1mp1ementatlon.

(3)  Other Necessary Techniques for Forest Cohseryation :

Supportive techniques. in Surveying, mapping'and_coSt,analysis

is very important in erosion control works.
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'bXthoks"df cbmpasé, level amd Lran51t survey on eros1on_
control - works and forest road - construction were prmpared These
'textbooks were ut113?9d du11ng “training on forest conservatidn. 
Trainees have. ]earned about suxveylng and “mapping of eroqlon
mmmﬁlwmks nmuEmmmh ‘actual uxmummsofemmum control
and forest road construction were transferred to project -counter
—parts,through field implementation. -

Cost ana1y81b of eroelon contzol works . accompllshed by the
prOJect 31nce 1982 can not be. analyzed properly because data were
not con51stently collected and the working procéss was not
systematic as expected. However, cost analysis of erosioﬁlcéntrql'
works dbﬁe by the trainees of the'forest COHSéIVatiOHICOUfSGIhaS
already been staftéd - Presently, on-going erosion control works.
are ploperly documented in’ technical notes to 1nclude coqt for
'every activity. . With thlS, ‘the project will be able to conduct an -
accurate cost analysis in the future.

Cost -analysis is very important in designing erosion control
works - and estimating their cost. In this regard, collection of
data in- every ‘acltivity in the course of implementing erosion

control works. has to be done properly and consistently.:
(4) Systematization of Applied Techniques .

Manuals of forest conservation will be made oul based on the
technlques developed . and Jmproved in this area and the technlques
in Japan, The.nanuals will be finished by the end of the project
term.

Main items in the manuals are as foll@ws:

i) - Basic survey ‘on forést_conservation
: ii) - Design and anétruction of hill$idé works
iii) Design'and_Coﬁsﬁruction of stream works
iv) Concrete construction

v) Surveying by compass, 1eve1; etc.

(56) Others (Surﬁeys)
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leferont ourveys have been conductod in.the area. to gather
bqslc 1nformat10n Tor: the proparwtlon of forest conqervatlon plans.

The surveys are shown in-Table 10-2
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IV-1I Inputs
1. Japanese Side = -
(1) 'Dis;patc‘h of Experts

As shown - in 1able 11 forty (40) 1ong term experts have been‘;
dlspatched satlsfactorlly in 1line w1th the R/D. No serious’ trouble
has .occurred by- change& of -the’ experts because a- certaln perlod for

. takKing-over wis set for each case with smne-unavoidable exceptlons.

- As for. short-term expeéerts in various fields, fifty'five'(SS)
persons have been dispatched” so far as shown. in Table 12 when
necessities_ aque, and 'they' well éontributed to ‘the smooth
implementation of the'projéct.- ' B '

(2) Dispatch of Missions

The Japanese side has sent thirty three (33) m15810ns to the
'Phillpplnes in order to discuss and consult with agencies concerned
and guide the Project for- smooth implementation of the Project as
_shown in Table 13.

(3) Provision of Machinery and Equipment

The . machinery/equipment and other hmterials ‘have ~ been
sufficiently: provided so far. By the end of the Japanese fiscal
year 1985, the value.bf those amounted to Y 861 million as shown in
1nble 14-1 and major nmchinery~and eQuimnent listed in Table 14-2
show. that they have: been well managed and maintained to contribute

to smooth implementation of the Project.
(4) Accéptance_of Counterparts
‘As shown in Table 15, thirty one (31) Philippiue_Counterparts

have been accepted for technical training and/or observation on .

. Japanese forestry 50 far.
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_ TﬁiS'prbgram brought'a 1gni£10ant1y worthwhtle eﬂpellence Lo
_all the bersonnel - concerned with the Project beoause they could
deepen ‘their overall undetstandlng of - Japanese ' forestry and also
© acquire new and advaacéd'techniques in their:reépective fields.

- (8) ModelfInfrastructure_lmpfovément Work and Others

_ ‘In oxder Cto snpplement “a--portion -of the ‘local cost
: .expendltures, necessary ‘measures "such’ as ‘assistance to model

: :-1nI1aSLruGtu1e nnpxovenmilt work,_ the emergency. improvement work,

-jmlddle.level forestly technicians training program, etc, have been -
.. taken by the Japanese side as shown in Table 16, and have fostered
,the'smooth'prOHDtion of the Project.

{(6) Grant Aid
_ In accordance' with the : Ekchange of ~Notes between the
Govelnmcnts of Philippines and Japan Jin August 1978 and September
-1984 the Japanese grant aid provided- funds needed to construct the
' Tralnlng‘Center for Forest Conservation, and establish the Upgraded
. Forest Firefighting System, as shown in Table 17-1, and 17-2.
2. Philippine Side

(1) land, Buildings and other Facilities

As - shown in Table 18, the land, buildings, and other

'.facilifies_have been provided timely and satisfactorily.
'.(2)—-Counterparts and other Personnel
~As shown in Table 19-1 and 19-2, enough nunbers of counter-
parts and other personnel have beer assigned satisfactorily in line
with the R/D and ‘each. one las contributed to the successiul

1mp1ementat10n of the PrOJeCL

- (3) Local Cost
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o Owlng to the good umdoistandlng of the Phillpplnc 51de, the;."
local cost expendltures as shown in Ehble 20-1, 20-2 and 20~ 3 have
" been: sufflclently prov1ded and- the technlcal cooneratlon actlvitles
of both the Sub- Progect 1 and- 11 bave beon -carried out smoothly in
‘.. general,. although some .delays -on disbursement  of - the _budget
--occurred ' | | L

(4)- Others
As shown in Table 21, the'Joint C@nﬁittee Méetings'inciuding
one Emergency Meetlng ‘have been held elghteen times ‘so far in order

to approve annual implementation plans: and to solve various

problems arisifig during the course of project implementation.
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CONeLUSIONs "AND RECOMMENDATIONS.

As a: result of the evaluatlon conducted by the Joint: Evaluation

'-_’Temp composed of the nmmmers frmn both the. Ph111pp1nes and: Japaneso
'_p81des fran 28 November to 8 EeCembex 1986, “the 'Team found out that -

almost all the objectives stlpulated in- the: Record of Discussions have
been substantially 1mp1emented with Lhe exception of some matters to be_
_. fu1 ther: contlnued Thlq good per formance is the fruit of the coopera-—

tlve efforts by the Phlllppll‘l\_.S and the Japaneee personnel involved in

-'_the plogeot The conclusion of the Evaluatlon on each field of

“'endeavor is as follows

(1) " Techniques on’ Af foresta;_tioh

, " The reported area planted up to the time of . evaluatlon has
-rea,ched 6, 200 ha. more or less which near]y 80% of the 8 100 ha. area
.of the pFOJeCt ‘ The development and 1mprovement of techmques on
afforestatlon in grassiand area have been almost. completed through the
estabhshment of both the t1 1al and test pl_antatlons_ mainly - with
fast—growlng spe01es. _Those technlques have-been desorihed'in a series
of teehuical notes - and will be Compiled' in’ the Technical Report and
several manuals that will be published later on. However, a follow_up
is needed to verify the efficacy of those techniques and also for
'further development and trials combined with "erosion control works,
which may be done through the - establlshment of plantations in the
remammg area.

Some parts of the plantatlons show reasonably good growth, but
'reportedly the life-span of fast-growing spemes is generally short,
and 507 1t is necessary to develop the techniques for changing the
'plantatlons of fast- growmg species to useful long rotation species.
- Such technlques have not been developed yet, although ‘a few experiments
have been started already. It is urgently needed to develop techniques

related to species_ alteration.
(2)' Techniques on Forest Conservation

The activities of the Training Center for Forest Conservation

"have been concentrated on the implementation of training courses for
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the . tralnees of different - 1eve1s from all over the country, which have
‘been - successfully carrled out,

Eroslon control works have boen constructed mainly a8, tralnlng
‘materials f01 tralnees underg01ng Tra1n1ng on Forest Conservation, andl
80 those works have been 1ooated w1th3n the llmlted part of the proaectf
£31te A serles of those eros10n contlol -works such as- as hlllslde
works and . strown woxks have been utlllzed not only for tralning but
also for effectlve and suooth technology tlansfer

feihez techniques for:-various'-works are  being impfoved~ fo be.
applicable  to the Philippine conditions by way of using 1ocal"and
.elowLCOSt materials . However, the deﬁelopﬁéht' and 1mp10vement of
technlques on forest conservatlon are still -inadequate and therefore,
the transfer- of related technlques to the Phll;pplne_counterparts have
'-not'yet beeorcompleted, This could be an impoftant task to undertake
in the coming.yeers: |

(3) Training -

1he'goals'df;téchnical tfaining'indicated in the plan have been
achieved . successfully thfough “the 1mplementat10n of = the ex1st1ng_
projet, but the follow1ngs should be con51dered further in connection

. with the problems mentioned in Lhe.precedlng part:

1) To inoorporate the techniques on gtassland rehabilitation

established through the existing project, and

ii) To incorporate the techniqies on plantation establishment
- ~combined with erosion contfol works, into the

Courss‘Design-of'futufe:training courses.’
(4) Social Foréstry‘

Términafion.of=the?éxisting;projecﬁ-shoﬁld result in-a serious

decrease Of_the:employment_obportﬂnifies:whiohuhave been provided to.
the rural poor in the area during the tenore_of the project. _SOoioeeéo_
nomic surveys indicate that their income has been greatly improved, and
in order to.maiﬁfain their'preSent standard of 1iVing they have to seek

* for some other sources of . income apart from llmlted ‘employment in the
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'_pfojeof "Paet-experienoes in the area indicate that the plantations
eetablished were cut for .fuelwood, charcoal meking, “and some ‘other
"usee. orest plantatione are also subjected -to- forest fires.. These,'
:3p1eseu1ee will agaln be put to beatr upon the RPmJapan estdblished-
:'forest plantations.- _ B v S B

| “For effective protection of the exieting plantation and for
' future efficient re—afforestation, it is necessary to enlist the active_

"'partic1pation of the rural peoplé in- those activities. Deep. concern

and _stxong 1nte1eet of the ‘people about re- affoxestation 1nust e
'fosteled by all means. Furthel trials are needed to develop the systan

of plantation establishment and protevtion involving rural people.

_ In conneotion wzth the ahove concluSions, the Joint Evaluation
- Team agreed to- recunnend to both governmente to establlsh a new

project iwmediately after the- terminatlon of the existing one. @ The. -

- oooperation period of the new project should be more than five years

~and the contents of the fields covered should be as follows:

(1) Development and Improvement of techniques on SpCCleS

alteration, including tending and protection,

(2) 'Deveiopnent and imoroVementiof techniQues'on afforestation

combined with: erosion control works,

(3) Development and jmprovenient of techniques on forest

conservation appiiceble to the Philippine conditions,

' _(4) Technical training on afforestation, forest protection and

- forest conservation,

(5)_ Development of the system of plantation establishment
: and forest protection with deep 1nvoivement of rural

people, and _
_(G)i Establiehment of the’ integrated watersbed

management system through the impiementation

of -the above—montioned items.
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Table |.

TECHNIQUES_ON AFFORESTAPION

_ACH{PVFMENTS N DLVFLOPHENT AND IMPROVEHFNT OF

[ hchieve |

Remaining -

Itemg. B ' Ach;evement:: ff i ~~Rate: [ Sub;ect -
]ﬂ Site Cléssim"Thls is, an attempt to ClaSSIfY the - 15% ::Supplemntary is -

fication

2. Nutsery Tech-
niques

1) Seed Test

2) Shade Test

33),Nursery'Prac—
tice Calendar

__PrOJect site. by the variation: of top~

' _p1ement1ng plantat1on esLabIlshment
lin this area.
' 51f1ed 1nto 13 ‘types, Su1table and -

ing species in some types.

VSome methods for pre- sow1ng treatment

larborea.

| ways necessary for A aur1culiform1s

ography, vegetat10n and: 3011 for im-
. The’ 51te has been clasﬁ

adaptable species for,egch type,are” 

| now chosen based on the growth results]

so far (May 1986) but supplemental .
trial is needed due to lack of plant-

were examined for major seven sp901es
as A. aur1cul1formls; A mang1um P.

indicus, G.. arbozea S. macrophylla,-

L. Ieucocephala and P. k951ya,_and the|

su1table & effective methods for each
species were. found out, Germination.

test was conducted under various stor--

age term for A..auriculiformis amd G.

Inﬁestigatidn'on'efféct bf“shadé afted]
transplantlng and. sowing was conduct-
ed. Result shows that shading after .

- 100%

1002

transplantlng Was proved not to be alﬂ "

E. camaldulensis, A. manglum; P.
Re51§5—§ﬁa_ﬁ_ﬁéfborea if transplants
are given euough moisture. 'And also,
shading after sowing was known not to
be needed in partlcular for A.

aurlcullformis

Based on'the'improvement and devélop¥
ment on-specific technlques, the an-.

nual calendar for nursery practice wa

1007

) needed to more
| appropriate spe-.
cies for. each
“type. '
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rrltems-

eLAéhieVementf :;f

| Achieve |
U Rate

Remaining
Subject

b) Establlshment
of Seed’ Or-

chard

- -5) Raising of
" Planting

~ Stock by
Cuttings

3. Planting
- Techniques,

1) Mechanized

Cultivation -

2} Size of Plan-

ting Hole

'fspP i Ei camaldnlens15 P}nqg qpp o

rand G- arboméa-“'

’Two hectares
“indicts has been planted With clonal

was tried -for P.

'3:aur1cu11form1s, ‘G. “arborea,

ved orchard for P.

materials of plns trees ‘through’ selec—

[ -tion-of: plus trees, development’ of
'technlques on vegetatlve propagatlon
_ and s0 on.

-gRaiéing;ofﬁpféﬁting"stbtk'by:cﬁétings
indicus, G, arborea,~f'

Gliricidia sepium, S. macrophylla and

' P1leestlgma malabaricum. Technlques :

for raising are establlshed for P.
1ndlcus and G. sepiun and a p0551b1l—-

ity to raise by cuttlngs was kiiown
for G._arborea Another 5pec1es were |

known to have dlfflculty

Based on’ the results of 1nvest1gat1on'
on mechanized site preparatlon culti-’
vat1on by bulldozer was proved to be
more e{fect1ve than manuat work in’
terms of cost, survival rate and ini-

‘tial growth and this method:greatly
reduced weed1ng due to Lhe suppress1on

of grasses. -

Invest1gat1on on- operat1on cost ‘and
growth under various: 51zes of plantlng

holes was conducted for AL

and P..
indicus. The results showed that two .
spec155 (A. auqlpullformls and G.
arborea) had a tendency to increase -

their growth accordlngly as the size-

of hole becomes_blgger. However, con~

- 100%

1004

- 100%

100%

Progenyfand'

clone tests are

important sub- -

|"Jjects for the
future.
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- Items

Achievement;r

Achieve |

Rate

Remaining

3) Seedling
storage

1) Spacing Trial

5) Stump Plant-
ing '

6) Mix Planting

: sider{ﬁé the- dperatioﬁ édst, the pre-

| one month.

‘Investigation on survivaly

.auriculiformis G. arborea and P.

‘to:

_ legunlous spec1es (A. aurlcullform1s

sent size (30 x°30% 30: ©h) seems to ). v

he reasonable in; genetai

Survival - énd gfdwth'éfter:storage in-
corrugated cardboad box was’ 1nvest1~
gated for stump seedllngs of .G.-
arborea: and P, 1nd1cus Accord1ng to
the result, 1t was considered to. be
able to store seedllngs for.almost.

growth

l00%

751;-

vegetatlon Jetc. under varlous spacings{ . --

is now.undergoing for: A:

1nd1cu§, but two spec1es ‘except P.
indicus tend to promote their initial

growth as the spacings become narrower

It was proved that the suitable size -
of stump for G. arborea was over 0.7
cm in basal diameter and 20-30 cm-in:
stem length in-survival, growth and’
compet1t10ﬁ with grasses AcCordihg
the results on. stunp planting trial
of A. aurlcullformls S. macrophylla
E..gg@a{ﬁglepsls L. leucocephala and

P. indicus, il was known that 3 spe-

r1eseﬁ6€fﬁ A. aurlcullfggg}s and S.

stnmp plantlng

Thls tr1a1 was conducted to lnvestlf
gate the effect of - Mmix~ plantlng under
various m1x1ng rates (25 50, 75%) by

90%

758

-Subject

Narrow spaclng .

118 sa1d Lo be.

unsu1table in-

_,dry land. Growth :
of stand. should

be considered. to
determine ‘spac-
ing ‘for .various
species. From
these points of

-view, further

investigation is
still. needed.

Further improve-
ment’ of tech-
niques to get
higher survival

‘rate is still
peeded.

Further investi-
gation is needed
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Achieve

tlon

aurlcullformis and G arborea Tt

Ttems -Achieveﬁent Rate ' Rgﬁﬁﬁgégg-'
1 and P 1nd1cu3) and S. m§5£9g§ylla.
Since this trial has just started
(198&), it is too eariy to get the:
resultq R ' :
'7).Interplanting In order to deVQlop technlques on spe~- 50% | In order to es-"
“*. | cies alteration, P. 1nd1cus,;$. | tablish another
‘| macrophylla, dlpterocarps and so on plantation fol-
| 'had been planted between rows and - lowing after
‘under ‘trees, and 1nvestlgat1on on Lhe “fast ‘growing spe-
effect of growth under various 11ght cies, further
: 1nten51t1es 1s now undergoing. studies are: -
T grandis was" found to be unadaptable = ‘needed as fol-
species for” 1nterplant1ng, but fur- - Lows :
| ther investigation is still needed 1) Invest1gat1on
for the other spec1e% : on the_grouth
: : : under differ-
ent condition
of light in-
tensity.

2) Development
on appropri-
ate tech-
niques for
interplant-
ing. '

8) Direct Sowﬂg--Dltect sow1ng was conducted for Al - 100%
ing L aurlcn11f0rm1§ S @gcrophylla, G. '

: arborea ana—i leucocéﬁﬁﬁia B
‘macrophylla-showed” nomééfﬁinat1on
Tﬁémaiﬁg;_gpeqles showed ‘almost ' good
results in the mechanized cultivation |

1 sites. In the manual site preparation
it is very. doubtful if direct sow1ng
has a merit due- to ‘necessity of weed—|
ing for 2-3 years.
©9) Weeding | It has just established in 1986 and - S0Z |
Ll investigation is_now'uhdergoing. R
10) . Fertlllzaﬂ Two methods were conducted for A ©.75%. { Further trials

are needed to -
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Items_

" .Achievement

| Achieve

CRate:

Remalnzng )
SDbJECt _

.. Techniques ony
Selecting
‘Species

5. Countermeas—
ure against
Disease and
Insect

b. Téchniques o1
Forest Fire
Control

1):Fire Resis-
tant Species

: flcatlon however, supplemental trial
‘}-is needed to deétermine adaptable spe-

-Damages by major dlseases and 1nsects
‘Were 1nvest1gated and the. guidelines

| for: insects control is expected to be

Regrowth survey of trees damaged by

aur1cu11form15, G arborgq ‘and P.

fertilizer application at the time of
plant1ng and additional “ppl1cat10n--
at two years aftrer plant1ng

The results show as: follows :

1) ‘Mixture of organic and ¢chemical
fertilizer was more effectzve at
‘the tlme of- plantlng

"2} Chem1cal fert1llzer Was more effL— :

tive than organic: fert111zer for
additional appllcatlon '

Through tr1al.plantat10n-by nearly

‘thirty species;: twelve spetiésfséem‘tb
be hopeful: at different site of the - '

area so far. Planting species is cho-
sen accoru1ng to the said: site classi-|

cies for each-type as mentloned above
(1 ~h).

Regardlng spec1es selectlon for inter<.

planting, several experlments have '
just begun to- Select ‘suitable and
adaptable spec1es for 1nterplant1ng

for controlling diseases ‘especially in
the nursery were manualized. However,
the manual for diseases control is now
being revised and. also another manual

finished.

fire was conducted for T. grandls A

5%

100%

1007

?.xreves._ti.za?e: the.
‘most ‘effective’

CbmpOsitionlénd"

|'suitable amount
cof fertilizer

applied for
varlous -species

Aside from sup-
plemental trial
plantation to

| determine adapt-

able species for
site classifica-

| tion, several

experiments are
needed ‘for selec-
ting suitable

and adaptable

‘species for
| interplanting.
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CYtems

. Achievement .

-‘Achieve

Rate

Remaiﬁing
Subject:

- 2) Firebreak

'3) Anélysis on-
.Fire Occurre-
nces:

7. Techniques on)

Forest Road : |
Construction | .

1) Probability
Precipitation

2) Revegetafion
- of Slope Face

$) P. 1nd1cus'recovered 59%
;3) A au11cul1foxm1s recovered 33%

Regardlng f1rebreak constructlon cost) -

| ious constructlon_method‘

Aécording.torthéianalysis'bn_ihe're—

control measure should be establ15hed

-signing3df drainage facilities, was

_the past.

flhﬁlcﬁs'ahﬁifhé zésuitsrﬁre as follows| .
T, grandls and G arpprea recovered'

IOOX

and: recovery of - grasses after. con-
struction:were" 1nvest1gated under. var-
brushing -
by manpower, burnings, bulldozer works
and application of herbicide. The re-
suits shoﬁéd ‘thaty: in‘the large scale-

afforestatlon, the method by bulldozer| .
| is more advantageous Lhan by. manpower

and the_method by manpowér. is adapta-
ble to small scale afforestation. -

sults of the existing state of.fire
occurrence, it was clear. that fire
flexibly laying emphasis on more dan-
gerous zone and more dangerous dura-

tion for-fiféfand_enforcemént_Of.pa—
trol is. important.

Probability_précipitatioﬁ per hour
which is necessary basic data for deé-

computed based on rainfall records in

Revegetatlon trlal on espec1ally dan—'
gerous banking face Lo erosion was

1007

- 100%

1007 |

100% |

‘It is nmecessary .

to study a dras-
tic measure (ex.
plantation es-
tablishment of
local people and
by peole) with
direct and long-
term interests
to the local

.people.’

‘conducted and the results showed that
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| Achieve

Remaining

I;emsi _ Ach1efement Rate subject
cuttings and direct sowing by G.
sepium was useful in prevention of .
erosion and in practice.

8. Systematiza— | Based on the results on the develop- | ~ 75%
‘tion of Sil- | ment of individual techniques, these .
viculture & | manuals are now in the process and
Forest Pro- | they will be completed within the
tection cooperation term of the Project.

1) Manual of '

' Nursery Prac+

- tices

2) ‘Manual of
Planting

3) Manual of

- Forest Road

4) Manual of
Insects &

Diseases
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. Table 2- 1.

VEAR

| PARCEL |  PARCEL[{-A ~ PARCEL [[-B  PARCEL [

 TOTAL

19717

1978 |

‘?973 '

1980

1981

1982

1983

1984

1985

1986

Bl

2

[

1

(1)

10
14

17

12

1

()

Remarks : The figures in Parentheses are for Family Approach. |
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_Table 3 - 4. PLANTED AREA BY SPRCIES

: Unit : HA,

- SPECIES

{977 ders 979 agso- 1981 1982

.65 1,050.

00 1,578.00  865.

. Denguet Pine 1362 7182 202,50 5440 - 5.00
9. Caribae Pine’ 0,86 129.6h  66.70 134,55 - -
3. Oocarpa Pine 8.50  63.60 117.30  50.90 - .
4. Slash Pine 5.38  13.50 . - PR A
5. 6. Ipil-ipil 39.07 148.60  85.86 226.25 258.15 -
6. Teak 37.04 4490 107.00  23.75 - - -
.'7,.A¢acia_(Samanea saman) 26;86’ | 18.30 - . - -
8. Acacia auriculiformis | - 1000 - 6195 249.20 413.60
9. Acacia mangium - - = o - N ~
10. Yemane .80 22.43° 14.70  220.60  378.15 149.10
11, Agoho 16,00 1670 - - 5293 860
12. Narra. 1296 100.72  173.30 185.30 . 69.55  148.65
13. Mahogany o4l 113.52 12340 - 36.75  43.9&  8.50
14. E. Torelliana 2,42 5.20 - - - 10.40
15. E. Tereticornis - _5?94. = - - -
16. E. Camaldulensis - 3.76  6.40 - - 11.00  4.60
T?.“Cémphof' - 0.66: - . - .
18. Cashew - ~ 6.60 - - 2.00
19. Mango E 2.38 - 750 - 3.00
20. Kakavate - - - 990 - 450
21, L. Ipil-ipil 8.1 532 - _ - .
22, Langosig | - - = - _'; 1;30
23. Molave - - - - : f. };Oﬁ
2. Others 10.96  17.07  17.14 - 12.15  515.08 " 104.85
TOTAL 210.00 782 90 1,022. 10
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Uniﬁi:iﬂﬁ;:

N
e

SPECIES - - | - 1983 l9gh . 1985 - 1986 | - TOTAL
- Banguet Pine T R s e T e
2. Caribae Pine =070 120 - 3.63
3. Oocarpa Pine - - 0.64 - - 2&0.9&f
i, SiéSh Piﬁe - - = -~ ..18.88
5. G. Ipil-ipil -2l 020 . 2.00°|  758.3%4
6. Teak 000027 0.10 0.5 213.66
7. Acacia {Samanea saman) ~ - -~ - 4516
8. Acacia auriculiformis | 85.50 381.81 292.10 489.20 | 1,974.36
9. Acacia mangium C 2700 20,07 4315 80.40 | 146.32
10. Yemane 173.90 121.62  281.30  90.90 | 1,586.49
11. Agoho 1.0 0.80 - _— 9413
12." Narra 95.10  62.56° 15.90  4.30 |  868.34
13. Mahogany 3.70 6:26  5.15  10.60 | 364.23
14. E. Torelliana IR S 19.02
15. E. Tereticornis - - - lo - 7.04
6. E. Canaldulensis - 042 4.00  2.20 32.38
-l?.'Cémpho: - - - - 0.66
i8. Cashew 0.?0 | - - - 9.30
19. Mango 2,70 0.70 - 5.00 21.28
20. Kakawate - 590 - e 19.30
. L. Ipil-ipil - - - - 13.46°
22. Langosig - - - - 1,30
23. Molave - 2.3 150 3.30 8.18
24. Other's 0.10 .07 2.56  4.60 685,58
TOTAL 366.80  630.27. 703.00 704.00 7,912.72
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| PLANTED AREA BY SPECIES

- Remarks : 1. Including New Planting and Replanting
‘2}'1986'Additidnél_ﬁléhtation aré:aslfoilows (excluding the above

' figures) :

1986 Additiénai'Piﬁhtétion‘(Cbrj Plahtation)

SPECIES . . 1986

V. Teak ~ : | - 4,00
2. &. awriculiformis P11.00
3. A. mangium o 0. 40

&, Yémane' 4.00 -
5;_Narra:' : 0.90

_ 6.'Hahogéhy= 0.20:
7. Mango 5.30
8. Others " 10.28
- TOTAL - 136.08

Commemorative Plantation for the I. Y. of the Forest

SPECIES 1986
1. A. auriculiformis 20.00
2. E. camaldulensis . 6.00
3. Others o 6.900

TOTAL - | - 32.00
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CTable 3 - 5.

 FAMILY APPROACH

| U . : No. of
Year | Block ‘Area Species Area K ;;? ,O.' | Remarks
_ R T ' ' o Participants:| = -
b HA. |
1981 | 90 | 160.00 ’ 54
A. auficuliformis © 30.00
Yemane 55;00
Narra 55.00 |
C. Ipil-ipil 20.00
Sub total 160:00
1981 | 10t | .60.00 36
102 80.00
A. auriculiformis 30.00
Yemane " 45.00
Narra § 45,00
G. Ipil-ipil 20.00
Sub total 140.00
1982 103 | 50.00| A. auriculiformis| 50.00 28
TOTAL 350.00 350.00 | 118
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‘Table 9 - 1.  INPLEMENTATION IN TECHNICAL TRAINING ON FOREST GONSERVATION

“NO. OF

'.TRAINING COURSE NO, DUR&IION ’ ;PARTICIPANFS
I; Ordinary Course : - | |
i) Forect Cohséfvaiiou Course 1. '1982.10. 1~11.30 yIA
in the Middle Level Forestry 2.0 1983, 5.17~ 7.28 24
" ‘Technicians Training. 30 1984, 20 1~ 3.30 24
Program 4o|- 1984.10,15~12.13 22
' 5.1 1985.10,14~12:12 22
S S 6. | 1986. 2.10~ 4.17 25
Sub'tctal ' ' 1141
i) Silviculture Course in the 1.1 1982, 5.24~ 8.11 23
Middle Level Forestry 2. 1983, 2. 2~ 3.31 | 25
Technicians: Tra1n1ng 3. 1983.10. 3~12. 1~ 25
Program o b, 1984, 7,16~ 9,20 23
o 5. 1985. 7.29~-10. 3 23
. 6. | 1986. 7.14~ 9.24 24
. Sub total - ' 143
|u) Heavy Equ1pment 3 _
Operatlon Course 1983. 3. 4 3‘29 3
ﬂc Senior Course :
i ) Senior Course on Forest . N '
Conservation . 1985. 1.24~ 7.10 b
iy :Genéral'Sénict Course 1985. 6.10~ 7.10 2]
TOTAL 374

‘Remarks : Before the amendment of R/D (July 1982), utilizing the Training
Center, the aclivities planned originally were implemented as

follows :
Tréigigg

l._Soil'Erosion Control

_ Forest Occupancy Management
-Semlnar :

Sncurlty Semlnar

D1str1ct.Plann1ng Officer's
Seminar /Workshop

Soil Erosion Control

L o T~ S R

Duratlon Fq—-Of
—————— Days
Nov. ~ Dec. ]980 30
June, 1981 30
Aug. 1981 R
1981 3.
Noy. ~ Dec. 1981
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Table 9 = 2. CON‘I‘E.NTS OF THE MIDDLE LILVEL FORES’IRY TECHNICIANS 'lRAINING

{. FOREST CONSERVATION COURSE T
B | Unit : DAY

g SUBJECT'\ BATCH + YEAR | S

1982 1983 ') 1984 | 1984 1985 1. 1986

GENERAI FDUCATION

ORGANIZATION OF THE BED

BFD TARGETS IN THE-1980'S
BUDGETING -AND ACCOUNTING
PERSONAL MANAGEMENT =
INTEGRATED ' SOCIAL FORESTRY

THE PRESENT PROGRAM-THRUSTS OF
THE BFD ON EROSION CONTROL -
TOWARD A MORE RESPONSTVE | i
'GOVERNMENT PEOPLE INTERCOURSE | | .
ECONOMIC ANALYSIS V5. _ . s T 1
FINANCIAL ANALYSTS ' - : o |

SUB TOTAL™ bo20 ] 215 45 | 4.5 | 45 | LS.
SPECIAL EDUCATION : ' '

METEOROLOGY

FOREST: HYDROLOGY .
MATHEMATICS AND STRUCTURAL
MECHANICS =

GEOLOGY AND TOPOGRAPHY
HYDRAULICS AND SOII MECHANICS
OPERATION AND MAINTENANCE OF
EQUIPMENT - -

FOREST ECOLOGY -

NATERSHED CHARACTERIZATION AND
ENVIRONMENT MONITORING
SURVEYING _

CONCRETE' WORK

HILLSIDE: WORK

STREAM WORK

SILVICULTURAL METHODS FOR SOIL
EROSION CONTROL

FOREST ROAD

DENDROLOGY

GABION . .

PLANTING TEGHNIQUES FOR OPEN
AND DENUDED AREAS 1
FIELD TRIP .0 7.0 | 10.0 4.0 4.0 -
ACTUAL PLANNING; DESIGNING AND o

CONSTRUCTION OF EROSION
CONTROL_WORK AND FOREST ROAD-
IN THE FIELD = (INCLUDING PLAN - |
REVIEW AND EVALUATION) 6.0 | 16.0 | 15.0 .| 19.0 | 19.0 | 22.0

SUB TOTAL 46.0 | 58.0- | 47.0 | 45.0- | 45.0 | 52.0
TOTAL | __ 48.0 | 60.75) 51,5 | 49.5 | 49.5 |- 57.5
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2. SILVICULTURE COURSE e
- o ' Unit @ DAY

1 2 | 3 | 4 5 16

| SUBJECT \ BATCH . YEAX 1982 | 1983 | 1983 | 1984 | 1985 | 1986

GENERAL EDUCATION

'ORGANIZATION OF THI‘ Bl"l)
BUDGETING "AND ACCOUNTING
FOREST. CONSERVATION EDUCATION
BFD TARGETS : INTHE. ]980 'S i , . _ 3 »
PERSONAL HﬂNAGFNENT : _ 1.0 2,01 2.0 - 2.0 1.0
GOVFRNMENT PEOPLE INTER_COURSE : T *
ECONOMIC:; ANALYSIS vs. . 1.0 1.0
- FINANCIAL ANALYSIS. . ' 1 T St :
MANAGEMENT BY- FILIPPINO VALUES ot 1.0
THE: PRESENT PROCGRAM THRUSTS OF . _ _ ‘

U THE BED. QN REFORESTATION 'AND . : R 0.5
AFFORESTATION i '

| SUB TOTAL™ 135 | ro | 25| &5 ] 45| 3.0
SPECTAL EDUCATION '

FOREST FIRE. :
PLANNING ‘AND SITE
CLASSIFICATION
FOREST- ROAD
AGROFORES'TRY
FOREST. ECOLOGY |
'FOREST. POLICIES, - LAWS ,- DECREES
RULES AND:REGULATTONS
FOREST .SOTLS AND IMPORTANT
UNFERTILE FOREST SOIL™
SURVEYING. . -
SOCIAL FORESTRY =~ -
(INTEGRATED SOCIAL FORESTRY)
FOREST PATHOLOGY -~
NURSERY - _
(MABACEMENT PRODUCI‘ION
MAINTENANGE) . ..
'SEED. TECHNOLOGY “AND BLEEDING
STLVICULTURAL METHOD =
- PLANTING PRACTICE IN RP-JAPAN | 4.
SOIL EROSTON CONTROL . - 1.
FOREST SOIL AND GEOLOGY | 3.
RESEARCH TRENDS IN NURSERTES |
'AND PLANTATION ...
'ROLE OF MICROORCANISHES TN -
ENHANGING ‘GROWTII OF. -
REFORESTATION SPECIES
* PLANTATION MAINTENANCE'
~(MANAGEMENT) .. .
SITE. CLASSIFICATION IN THE
PANTABANGAN AREA- -~
 SILVICULTURE IN JAPAN
WATERSHED MANAGEMENT WITH
EMPHASIS ON MONITORING OF

ONO O
WS L

2.0

A Lo =
o o oo
Ao M
o © oo
b I LR ]

o o o o

3.0
1.0

[ N - O L
—
Con o O D

0.5
0.5
1.0
4.0

[ S e S cour S e Y ot S i S i o ey N s B o T
<

e o—

3
©0.25

2

|

O = Db
[ T
—_— N DN
o wno
-k O N2
o o O
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o oo oo o
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wn
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METEOROLOGICAL FACTOR
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C Unit

DAY

SUBJECY t BATCH- YEAR U T R R AN R
| 1982 1983 | 1983 1984 | 1985 | 1986
DENDROLOGY ~ ~ | 1.0 -
“TREE STAND IMPROVEMENT - 2.0 | 1.0 | -
FOREST TREE BREEDING AND SEED 9ol 90
HANDING : -
ATERSIED GHARACTERTZATION AND 2o | 20
ENVIRONMENTAL MONITORING- 02
MECHANICAL CULTIVATION IN os | os ] o
PLANTATION . 0. S i
WATERSHED MANACEHENT 3.0
TREE THPROVEMENT- L 2.0
PLANTATION. ESTABLISHMENT AND o
MAINTENANCE ~ - . :
'ECONOMIC ASPECTS OF | 1o 10
REFORESTATION - | S | :
FIELD TRIP . - 50 1o ve !l 3ol 3.0
| gﬁﬁgARATION OF REFORESTATION 9.0 |{ 16.0 | 19.0 | 16.0 .| 16.0 | 16.0
STUDY TRIP.TO' UP LOS BANOS, . 1o
ETC.  (INCLUDING pRESENTaTiON) | ©C | 6.0 % 9.0 |- 6.0 7.0 10.0
PRESENTATION OF PLAN 1 2.0
FINALIZATION OF PLAN N D &0 | &0 | 6.0
SUB TOTAL 62.0 | 46.75| 51.0 | 56.0 | 55.0 | 0.5
TOTAL 65.5 | 47.75| 53.5 | .58.5 | 59.5 | 63.5
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1.

Table 9 - 3. - CONTENTS OF OMIER TRAININGS

HEAVY EquI?MENT_OPERATiON*COURSE' ( Feb. 20 - March 16,

1985 )

SUBJhCT

DAY

BED A THE 80 5 .

ORGANIZATION AND SlRUCTURE OF BFD

" HUMAN. RELATIONS AND. COMMUNICAJION

©'ETHICS AND CONDUCT
~ SAFETY ‘RULES

PLAN/RECORDS AND REPORF PREPARATION

TYPES OF VEHICLES AND EQUIPHENT

PARTS OF EQUIPHENT AND VEHICLE _

HEAVY EQUIPHENT AND VEHICLE OPFRATION
MAINTENANCE OF TOOLS, VEHICLES AND EQUIPHENT

- CLASSROON FKERCISE AND MAINTENANCE QF HEAVY EQUIPHLNT

. ,.LIGHT VEHICLES AND TOOLS
:'FOREST ROAD CONSTRUCTION

FOREST ROAD

“FIELD EXERCISE
- REPORT PREPARATION

-~ - NmOoo—~cooos:|

i

L RO NI

-

TOTAL -

=a

cloodt o o o O o & o

. SENIOR COURSE ON FOREST CONSERVATION ' Jan. 2h - July 10,

1985 )

ﬁmmﬁmT

DAY

THEORIES OF TEACHING -

COMPONENT SKILLS OF TEACHING AND THEIR APPLICATION
METHODS OF ~“TEACHING/TRAINING .

EFFECTIVE- STRUCTURE OF LESSON/INSTRUCTION
MAMAGEMENT OF A TEACHING SITUATION

DEVELOPMENT OF TEACHING AIDS

EROSTON. PROCESSES ‘AND CONTROL

FOREST ROAD' CONSTRUCTION

SILVICULTURAL METHODS FOR EROSION CONFROL

MAJOR FIELD ASSIGNMENT

-BRIEFING ABOUT THEIR FIELD PRACTICUM
'REPORT HRICHIING

ADVANCED SURVEYING

'CONCRETE WORKS

CooUrnuvooDoLo S o WL
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SUBJECT

DAY

HILLSTDE WORKS
STREAM. WORKS

'REVIEW OF THE 10PICS CARRIED OUT FOR THE LAST 32 DAYS

FIELD EXPOSURL :

: FINALIZATION OF THE CASE STUDY o
INDIVIDUAL PRFSENFATION OF CASE’ STUDY
REVISION/INCORPORAFION OF CORRECTED TTEMS

REVIEH OF WORKS CARRIED-OUT FOR THE SECOND MONTH .

CARRANGLAN FOREST MANAGEMENT UNIT
FIELD EXAM .

TEACHING PLAN DEVEIDPHENT

REVIEW OF TEACHING PLAN QUTLINE
RESEARLH WORK (lﬂ U P. Los. Banos)

TEACHING GUIDE MANUAL PREPARATION (U.P.L.B.)

TEAGHING DEMONSTRATION _ ( ~do~ )
TEACHING GUIDE MANUAL REVISION

' CONSTRUCTION OF: SOIL EROSION HORKS '

- FIELD PRESENTATION

IDENTIFICATION OF LEARNING LABORATORY
REVIEW OF WORKS CARRIED-OUT

WRAP-UP SESSION AND COURSE EVALUATION

) - * e - - - - » K] . * e e . - E

rloocoooocaoocoocoocooogoooocooo

146.

TOTAL
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3. GENERAL SENIOR COURSE  ( June 10 - July 10, 1985 )

“'--SUBJECT‘r -

Y

'BFD AT PRESENT
: ACCOUNTING AND BUDGETING
: AUDITING e

“ TOWARDS A MORh RESPONSIVE COVFRNHE“T PEOPLE INThRCOURSE o

PERSONNEL MANAGEMENl
FORESTRY. PLANNING. |
INTEGR¢TED SOCIAL FORESTRY
- WATERSHED. MANAGEMENT
_ TIMBER 'MANAGEMENT -
RANGE, PARKS AND NILDLIFE MANAGEMENT
REFORESTATION - _
FOREST PROTECTION ~
ENGINEERING AND INFRASTRUCTURE
STUDY TRIP - -
PLAN ‘PREPARATION -
MAKING-OUT FORESTRY PLAN
(in the part1c1pants respect1ve d1str1ct offices)

PO OO0 =~ OO WS O —
0 oo oo oo UVnS

.
=

TOTAL

U'l.
w
A
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Table 10

~ 2. SURVEYS ON FORESYT CONSEVATION

ITEMS

ACHIEVEHENT

1. Survey on Surface |
Erosion

2. Survey on MoVemeht

" of Soil on Hillside}

3. Survey on the Rate
of sedimentation in
sub-watershed area

4. .Survey on .Soil TemJ
perature and 5011
H01sture

_Comparatlve test on surface er0510n was conducted in for-—

est land grassland and openland by dr1v1ng in p1ns 1n sel
plots "The. ground level was marked on the pin.. Then meas-
urement was done after the ralny season from the marked

'spot to thp new ground level. The value difference repre-

sents the volnme of soil loss by surface érosion. The re-
sults of ‘the survey based on the data gathered are as fol-

Value of'Erosion/yf. Ratio of Erosion

_ cm o
- Forest Land - 0:05 . 1
Grass Land - D.49 ' 10

Open Land : — 1.54 : 31

Two ploks were set up-in-forest land and grassland, and

each plot was enclosed with concrete plates. Volume of

s0il.loss was measured from the enclosure after every rain-
y season. During the first year, the volume of soil loss
from the grassland was five times as much as that from the
forest land. But in the. second year, the concrete plots
were destroyed and it was impossible to continue the sur-
vey study. - '

The procedure was to measure the area of the sub-watershed
where check dams were prec1ously constructed and to calcu~
late the estlmated volume of sedlmentatlon After a year,
when the rainy season ended, sedimentation measurement was -
again undertaken and volume of accumulated sediments. was

alseo calculated The resulting volume was then subtracted
from the volume estimated in the. preceding year. The re-

sult indicates the. volume of eroded soil in the sub-water-
shed for a perlod of one year. The survey revealed a sed1~

-'f;mentat10n rate of 5 cubic meter/ha/yr

The survey Was conducted,ln three d;fferént sites, forest
land, grassland and open land. Soil temperature and soil
moisture were neasured at different depth of 5 cm, 15 cm
and 25 cm in all three sites.

The result of the survey shows that the soil temperature

in openland was the highest in all the depths of measure~
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ITEMS

ACHIFVEMENT

5. Survey on Penetra-
tion

6;'Metheorological -
Observation

: ment followed by grassland and the lowest in the forest

land: The soil temperature varies WIth depth It was. ob-

-served in the three depths of measurement is very great
'compared w1th that in the forest land whose soil temperdf
“ture has 51gn1f1cant d1fference The survey had drawn a

conclusion that forest in fact has a great influence on
soil m01qture ténpareture. On the other hand, s0il mois-

ture is highest in the forest ‘Yand at 5 cms deep. However,
the soil moisture is lower at 50 ¢ms deep: copared with the

“grassland and open land This observatlon is perhaps at-.

tr1buLed ta- the transp1rat10n of trees,

lh1s survey ‘was agaln.conducted in forest land, grassland
and open land. It is said that forest has the capability
to increase -the volume of_gtound water by allowing rain-
water to penetrate into the soil. This survey aims to
study the effect of afforestation in this project in ‘terms

of water conservatlon The result of the survey is as fol-

IOWS

The result of the survey shows ‘that afforestation in Par—
cel_.! and Parcei 1l -4 is effective in increasing the ca-
pacity of water penetration. With regards to soil type,
soil in Parcel || -A is good for penetration while the soil
of Parcel | is not good. :

A weather stat10n in the Tralnlng Center has been ins-
talled with rain gauge, apparatus for wind velocity and

' d1rect10n, sunllght recorders ete. Measurements were

undertaken every day but a part of the data are lacking

‘because of inexperienced operation. A short term Expert

was dlspatched_ln 1986 and prepared a manual on equipment
handling. With this development, progress in the survey
techniques is expected. With the rainfail data gathered

| from the weather station a study of hourly rainfall for

erosion control ‘planning and de51gn1ng has already been

started
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‘Table 11.

'DISPATCIL OF LONG TERY EXPERTS

~ CATEGORY

NAME ~ PERIOD.
1. Chief Adviser ' Suﬁiﬁikdlésékawa j 1976;!}.24?3j9j8.if:23
| Senshi Nanba 1978.11.13~1980.11.12
- fakashi Fujinura 1980, 16,25~ 1983. 8.30
- Tkujiro Osaki 1983.10. 1~1985. 9.30
Hitoshi' Kato 1985, 9.20~-1987. 9.19
2. Expefts'.:
Silviculture Masanori Tanaka 1976.11.24~1978.11.23
Forest Conservation Masayoshi Shinagawa | 1977. 8. 3~1979.°8. 2
Forgst:Management Osamu Takasawa 1977, 8.;3ﬂ{1979rll. 2
Forest Management o : ST '
{Project Leader) Ryoya Shlmadg | 1978.}0,16ﬂ~f980.!0.15
Silviculture Yoshitaka Yanagisawa 1978.10.16~1980.10.15
Silviculture Katsusuke Okada 1978.11.13~1980:11.12
Forest Coservation Susum Tanoue 1979. 6.15~1981, 6.30
Erosion Control o . 3 '
(Project Leader) Nor}QVSakq;‘ | 1980. 2.]5&vl98?. 2.14
Forest Management Kunihiro Kami jo. - 1980. 3.28~-1982. 3.27 -
Egiﬁﬁzégaiggggi?t Bunemon KOgngiyama 1980. 9.26~-1982. 9.25
- Silviculture Setsuo Koyama 1980. 9.26~1983. - 9.25
Silviculture S o . _
(Project Leader) Shinji Tanabe 1980.11. 4~1983.11. 3
Watershed Management Kunihiko Ishizaki 1980. 11, 5~1982.11. 3
Forest Conservation Kiyoshi Iwai 1980.11. 4~1983.11. 3
Plantation Machinery Akira Yasue 1982. 1.16~1984, 1.15
Forest Conservation Kiyohiro Yamazaki 1982. 1.16~1984. 1.15
Forest Management Hajime Naganawa 1982. 4. 1~1984. 9.31
Forest Management T _ ;
(Project Leader) Tsutomu Handa 1982. 4.“1 _]987. 7.23
Erosion Control O . ' 9 e :
Planming & Design Yasukunz Yanaglhara . 1982, 9.20 1984. 9.19
Forest Environment Shoji;Fukuda ' 1983. 1.29~1986. 1.28
Silviculture Tadashi Niino . 1983.10. 1~1986. 9.30
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CATEGORY

 NAME

PERIOD

Erosion Control

Facility Construction

‘Takeshi Kanazawa

1983.12.

16~1985.12.

15

Forest Machine . Katsumi Takeuchi 1984, 1.20~1986. 1.19
"Erosion Control = T - o
Forest Management - Shuji Yamashita 1984. 3.23~1986, 3.22
- Erosion Control o : :
Planning &De51gn . MEISBtOE}.ll Ilw.ata 198’-} "t-T 7~-1986., 4, 6
(Prb)ect*Leadeg)' o -
‘Erosion Control i Hachi ' ' _
Planning & Design - Nobumori Hashioka 1985. 2. 5~1987. 2. 4
Erosion Control s mot
Facility Construction Keqlchl Takano 1985.12. 2-198?. 7.23
Forest Environment Setsuo Koyama 1986. 1.15~1987. 7.23
- Erosion Control e s . _ U
Planning & Design Mitsuo Uch}gashlma 1986. 3.23&v]98i. 7.23
 {Project Leader) _ S
. Erosion Control . ' M
Facility Comstruction Fumio Asaka 1986. 5.20~-1987. ?.23
3. Liaison Officer Nobuhito Hobo 1979. 6.15~1981. 6.30
Ryo Kuroki 1982. 1.16~1984. 1.15
Satoru Shimazaki 1984. 1. 6~1986. 1. 5
Ichire Nakasawa 1985.12. 2~1987. 9.19
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Yable 12.  DISPATCH OF SHORT TERM EXPERTS

" NAME

CATEGORY -

L.

10.

1.

12.

13.

. Kota Yamate -

. Akira Kinugawa

. Takao Kobayashi

Teruvhiko Kawahiara

. Tadao Yokokoji
. Tomoyoshi Naganuma

. Masaharu Konno
. Yasushi Morikawa

. Hideo Yenase

Kozo Chira

Yukio Acki

Shoji Umehara

Kenjiro Morita

Tree Breeding

Forest Management

Forest Pathblogy

Forest Ecology

Forest Machinery

Nursery Facility

Hodel Infrastruc—
ture : '

Forest Physiology

Erosion Control

Forest Road

Forest Machinery

Bridge Construc-—
tion

‘Experiment Design

—181 -

PERIOD OFFICE/COMPANY
March 26, 1977~ Forest Tree Breeding
June = 27, 1977 Institute

—do-- Forestry Agency
‘Aug.  3,'1977~  Forestry and Forest
Oct. 2, 1977 Pro@ucts Research

' Tustitute
~do- ~do-
Aug. 30, 1977~ Forest'Engineering
Sept. 29, 1977 Co. Ltd.
—~do- Yaesu Industries Co.
Ltd. -
July 27, 1978~ Japan Forest Civil
Jan. 22, 1979 Engineering Consult-
ants Foundation
Aug. 1, 1978~ Forestry and Forest
Sept. 30, 19/8 Products Research
Institute
Aug. 30, 1978~ ~do-
Oct. 30, 1978 '
Feb. 21, 1979~ Japan Forest Civil
April 20, 1979 Engineering Consult—
: ants Foundation
Jan. 30, 1980~ . Iwate Fuji
© Feb. 29, 1980 Industries Co. Ltd.
Jan. 30, 1980~  Japan Forest Civil.
March 29, 1980 Engineering Consult-

. ' ants Foundation
Jan. 30, 1980~ Forestry and Forest
April -29, 1980 Products Research

institute



CNAME

" CATEGORY |

14,

15,
16.
7.

18.

19,
20.
21.

22

23.

2y,
25,
26. .

27.

28.

HisayoshilYagf

Masaharu Konno

Hitotomd Arai.

‘Hirotomo Arai-

Hiroshi-Motohashi

Shin Yoneda

Yukio Aoki

Forest Soil

Pilot Infrastiuc-
ture (design)

_do-

"Pilot Infrastfﬁc;

tqre“(Supervisor)
“dU"

: fdof

Forest Machinery

Yoshikatsu Takahashi —-do-

Hisayoshi Yagi

Masao Ando

Kuniyasu Sagara

‘Yasukuni Yanagihara

Yoshiyuki‘Fujimoto,

Kimihisa Murakami

‘Shunji Kudo-

Site Classifica-
tion

Forest Road

Aﬁdiof.Visual
Equipnent

Watershed Manage-
ment

Nursery

_Ercision Control

Model Infrastruc—

ture (design)

~PERIOD |

April 17,

— 182 —

OFFICE/COMPANY
~do- - ~do-

Aug. 10, 1980-0 Japai Forest Civil
Sept. 9, 1980 Engineering Consult-
o ants Foundation

- ~do- - =do- -
Jan. 10, 1981~ ~do-
Jan. 20, 1981
~do- ~do-
Jan. 10, 1981~ ~do-
June 27, 1981 .
Feb. 15, 1981~ " Iwate Fuji
March 31, 1981 Industries Co, Ltd.
~-do~ -do-
Feb. 16, 1981~ Forestry and Forest
April 15, 198} Products Research
institute
Feb. 22, 1981~  Japan Forest Civil
April 21, 198i Engineering Consult-—
' ants Foundation
Feb., . 6, 1982~ Image‘informatibn
Feb. 28, 1982 Services
May l&, 1982~ Forestry Ageﬁcy
“Aug. 13, 1982 :
Aug. -2, 1982~  Forest Tree .
Oct. 1, 1982 Breeding Institute
Nov. - 1, 1982~ Forestry_ahd-forest
Nev. 30, 1982 Products Research
Institute
March 18, 1983~  Japan Forest Civil
1983 Engineering Consult-

ants Foundation



29.

30,
31

32.

33.

34.

35.
36.

37.
38.

39.

40.

41.

NAME

PERIOD

~fliroo Sasaki

~Shunji Kudo .

Hiroo sasaki

Akiomi Yamane

Sumiﬁiko Asakawa

Shunji Kﬁdo

Iwasuke Yamaguchi
Kikuji Kuonugise

Masayuki Araki
Iwasuke Yamaguchi
Hisayoshi Yagi

Shunji Kudo

Takao Kobayashi

CATEGORY

Model Infrastruc-
ture (design)

Model Infrastruc—

ture (supervisor)
—~do-

Forest Insect

Forest Soil

Erosion Control

Facility Construc-

tion

Erosion'Control

Experimental
Machinery

'Meteordlogical

Observatilon

Erosion Control

Site Classifi-
cation

Design for Model.
Nursery Construc—
tion '

Forest Péthology :

Aug. 26,

March 18, 1983~

April 17, 1983

: 1983~
Dec. 27, 1983
Aug. 26, 1983~

“Dec. .10, 1983
Nov. 23, 1983~
Dec. 22, 1983
Nov. 27, 1983~
Dec. - 16, 1983
Jan. 21, 1984~
March 16, 1984
Jan. 21, 1984~
April 20, 1984
Feb. 11, 1984~
Feb., 25, 1984
Aug. 31, 1984~
Sept. 20, 19864
Nov. 9, 1984~
Dec. .21, 1984

—do-
Dec. 1, 198k~
Dec. 21, 1984
Jan. 10, 1985~
Feb. 19, 1985

—~183— -

OFFICE /COMPANY

_Japan'Forg§f;Civile
~ Engifieering Consult-

ants Foundation

: .“__dO"

~do-_

~ Forestry and Forest

Products Research
Institute

~lo-
Japan Forest Civil
Engineering Consult-

ants Foundation

~ —do-

" Tanifuji Machine
Industries Co. Ltd.

Forestry'and'Forést
Products Research
Institute

Japan Forest Civil
Engineering .Consult-
ants Foundation

questry.and Forest
Products Research
Institute

Japan_Forest'Ci#il
Engineering Consult-

-ants Foundation

Forestry and Forest
Products Research
Institute



4.
43.
Ly,

45,

46.

4j.

48,

49,
50.
51,

52.

53.

54,

CATEGORY

PEREOD *

Takashi Kato

Hisayoshi Yagi

Shigeru lida

Shigeru Motoki

Akiomi VYamane

Keike Niijima

Forest Environment April
: May -
Forest Soil April
May
Forest Management April
© May
Forest Fire May
' . Hay
Férest Ihsect Aug.
- ' - Aug.

Forest Soil

Biology

— 184

1986~
1986

1986~

1986

1986~
1986

- 1986~
- 1986

1986~

1986

NAME ~ OFFICE/COMPANY
'AkibmifYamane : Forest Imsect -Jaﬁ;;-]O,_JQBS#«_j:Forestry'and-Férest.
o o R Feb. 19, 1985  Products Research’

= ' o Institute.
Shunji Kudo. Nutsery Operation _Jﬁﬁ;-;IS;.1985#Q fjaﬁén-FQféS§Tbivil '
N : ' ' " March 23, 1985 Engineering Consult-
. ‘ants Foundation
Takashi Kato Socio-economic ‘Feb; 18, 1985~  Forestry and Forest
o Survey . March 17, 1985 Products Reswarch
' ' C Institute
Akiomi'¥éméne Forest Insect Sep. 13, 1985~  University of Tokyo
Oct. 12, 1985 | -
Masanori Suyama Erosion Control  Nov. 1, 1985~ Foréétry'and Forest
' Nov. 30, 1985 Products Research
: R Institute
Akiomi Yamane Forest Insect Jan. 17, 1986~ UniVerSity of Tokyo
S Feb. 16, 1986 |
Sumihike Asakawa Silviculture - Jan. 26, 1986~  Forestry and Forest
: Feb. 6, 1986 Products Research

Institute

~do-

~do-
Forestry Policy
Research Institute
Former Forestry and

Forest Products
Research Institute

‘University of Tokyo

Forestry and Forest
Products Research
Institute



AME . CATEGORY

" PERIOD OFFICE /COMPANY -

55. Masayuki Araki Meteorological ‘Aug. 8, l986~ 'Fdre'strj'_éﬁfd'.Fbr'ééf,_'
' ' Observation = Sept, 4, 1986 ‘Products. Research
' ' o .o Institute -
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object

- Period
‘Leader

: ﬂemBerf -

. Object
. Period
Leader

Member

Object
~ Period

Leader
- Member

. Object
Period
Leader
- Member

. Objeét

Period

" 'Leader

Member

Object
Period

Leader
Member

Object

Period

. Leader

‘Member

Object
Period

- Leader
Hember

1 persons_

“Table 13.  DISPATCH OF MISSIONS

¥5 Looperatlon Plannlng 3351c Surveys 0
April- 3 = May 14, 1975

Hideo Takehara - Former D;rector of Forestry and Forest
Products Research Instltute -

Consultation-for Forestry Technlcal Cooperatxon PrOJect '

Qctober 1~ 10, 1975

Katsuhlro Kotari Special A551stant to the Preqldent of JICA
4 persons L

Sur?eys_fbf Design of Plans and Project
December 3 - 27, 1975

_ Hidéo Takehara

5 persons

Qné'BaSiC Surveys
December 3 - 27, 1975

. Tédami'lmai Japan Forestry Techn1c31 Association

2 persons

Consuifatiog for Record of Discussions
June 10 - 19, 1976

~ Katsuhiro Kotari -

L persons

Feas1b111ty'5tud1es for Reforestatlon Project by Private Sector
February 8 - March 5, 1977

Hideo Takehara

8 perSOns

Consultatlon for Estabilshment of Forest Conservatlon Training

_Center

August 3 - 13, 1977

VKatsuhiro Kotari

5 persons

Surveys for Detailed ﬁesigns of Conservation Training Center

‘September .26 - October 22, 1977

Katsuhiro Kotari
11 persons
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]0'. ..

.

i2.

13.

I,

15.

16 -

. Object

Period

Leader

Heﬁber

Object -

Period

Leader

Momoof

Object

Period

" Leader

Menber

IObject
Period
" Leader

 Member -

Object
Period
Leader

Member
Object

Pariod .

Leader

- Member

'Objeoi_
Period -
Leader

Member

Objectr

Period -
‘Leader
~ Menmber

3 persons

Survoy% for Detalled D951gns of Forest Roads and Nursery

| October 19 - November 17, 1977
' Akloorl Sakagawa .~ Japan Forest C1v11 anlneerlng Consultants

o _ _ Founddtlon
7 persoms -

Reports of Qurveys for Detailed D951gns of Forest Conservatlon
Training Center ' - :

. February 27 - March 8, 1978

Ryoya Shimada- _ Assistant Chief of Conservatlon D1v1s1on,
o Forestry Agency :
5 persons

Technical Guidance for the Project
May 3 -12, 1978

Katsuhiro Kotar1

Z persons

Technical -Guidance for the Project,
October 9 - 19, 1978 :
Senshi Nanba ~ Chief of Conservation D1v1s1on Forestry and -
Forest Products Research Institute

Techiical Guidance for the Project -
September 14 - 23, 1979

Katsuhiro Kotari '

L persons

Lu1dance for Agrlculture and Forostry, Technlcal Cooperatlon

.. Projects
November & - 5, 1979

Kanji Endo Director of JICA
b persons . .

quu1pment Malntenance and Management Guidance for the Project
‘November 12 - December 2, 1979 :

Y05h1yuk1 ‘Kawai - .Forest Engineering Co Ltd
Z persons R

The First Guidance for Pilot Infrastructure Improvement Horks on
the Project

~June -8 - 25, 1980

Susumu Suzuki Chief of,ForeSt'DéveIOPment DiviSion,-JICA '

b persons
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17.

19.

20.

21.

22.

23.

W,

Object -

Period -

Leader
Member

. .-Object
- Period
Leader
‘Hember

Object

Period
Leader
Member

bbjeét N
. Period
Leader
_-Hember--

'Object

Period
Leader

: Hembe:'

Object

Period:
Leader -

Member

Object
- Period
. Leader

Menber

Object
Period

Leader .
Member

" The -Second Gu1dance for. P1lot Infrastructure Improvement Works
~ on the Project - "

October 30 - November 8 1980

~ Katsuhiro Kotari
- 3_persons '

Equ1pment Ha1ntenance and Management Gu1dance for the Project
December 9 - 19, 1980 :
Yukio Aokl E o IWAFUJI Industr1es Co. Ltd.

-2 persons
Surveys for Audio-Visual Aids
“January 15 - February 6, 1982
Kazuhiko Shigeta - Forest Products D1V1510n, Forestry Agency

3 persons

. Consultation for New Record of Discussions

July 18 - 24, 1982 o
Katsura Watanabe  Director of the Department of forestry and
' ' Fisheries Development Cooperation, JICA

2 persons ' o o o

Attendance for InaguretiOn of Forest Conservation Training
Center :
September 8 - 10, 1982 -

Katsuhiro Kotari

1.per50n

Consultat1on for Basic Plan of Project
September 20 - 30, 1982 ' :
Senshi Nanba : Director of the Department of - Research

Forestry and Forest Products Research
_ Institute
3 persons

- -Equipment Ma1ntenance and Mamagenent Guidance for the Project
October 25 - November 15,1982
‘Yoshitaka Okuhara  Numata D1str1ct Off1ce, Forestry Agency

4 persons

' Teeﬁﬁicel~Guideneeif0r'the Project
- August 17 --30, 1983

Yasushi Nomura Chief of Planning Division, Forestry Agency
3. persons e R
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25,

26.
27.
28.

29.

30.
31.

32.

“ Object

" Period

Leader

.Hember

Object
" Period

Leader

" Member

Object

Pariod

. Leader
Member -

Object
Period
Leader
Member

Dbject

‘Period
" Leader

Membér

' iject

Period

. Leader
- Member

Object

Period
Leader
Hember
Object

Period

Leader

Member

" 5 persons

Guidance for Agr1cu1ture and Foredtry, Technlcal Cooperation
Project

" September 30 - October 3, 1983 C
_ Haruo_Tsuch1ya " Director of the Department of Agrlculture,

Forestry and Fisheries Planning, JICA

Technical Guidance for the PrOJect

~ December 10 -14, 1983

Katsuhiro Kotari

1 person

Technical Guidance for the Project

September 19 - October 3, 1984

Hisanori Yamamoto TANIFUJI Machine Industries Co. Ltd.
| person

_ Teéhnical'Cuidance for the Project

October ¢ - 18, 1984 .
Tsuyoshi Misawa Chief of Planning Division, Forestry Agency
3 persons '

Technical'Guidance for Afforestation, Technical Cooperation

Project- _

March 10 - 13, 1985

Mitsuma Matsui Adv1ser, Japan Forestry Technical
: Assoclation

2 persons

fquipment Maintenance and Hanagement Guidance for the PFOJeCt

‘August 5 - 8, 1985

Yosuke Maekawa Chief of Second Procurement Division, JICA
4 persons '

Technicél Guidance for the Project
November & — 13, 1985
Katsuhiro Kotari

- 3 persons

 Technical Guidance for Afforestation, Technical Cooperation

Project

April 8 - 12, 1986 o - _ o

Kazuto Arimitsu Chief of Soil Research Division, Forestry
' and Forest Products Research Institute

- 2 persons
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33.

Object

Period

Leader

Menber

Advance Evaluatlon and Technical Guidance for the PrOJect
" Sptember 2 -~ 9,

Katsuh1ro_Kotar1
2 persons

1986
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