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1. - Purpose of Survey Team

Until a few years ago, the Republic of the Philippines,
with its rich forest resources represented by lavan logs; had
long been the main.exporter of tropical wOod<t0'JaPan,-though
the timber production has decreased or become stagnant after

accelarated logging in recent vears.,

The expansion of logged-over area and the denudation of
the forest after shifting cultivation, have resulted in the
frequerit occurrences of serious flood damages in these years,
Consequently there is a mounting concern in the country on the

urgent need for afforestation.

The Government of the Republic of the Philippines has a
deep interest in the afforestation bn‘logged~over'ahd denuded
areas in view of conserving-the land and improving the produc-
txvxty of forests, and requested the Japanese cooperatlon in

the field of afforestatlon.

The forest resources of the Philippines will surely have
a great influence on the timber market of Japan, which has
relied and will have to rely heavily on the imported timber

for a conqxderable time o come.

In these c;rcumstances, it should be qu;te necessary, for
the implementation of afforestation projects in the Philippines,
to advance various typés of cooperatlon such as.an;intergovern~
mental technical cooperation and a fihancial-and'téchnica1~¢
cooperation'betwéen Japanééé‘priﬁate'séétor ahd the Filipino
counteipart.l Therefore the survey team visxted the Republic
of the Philipplnes with the following terms of reference:

To survey several candidétcjgreas:for Japanese cooperation

in afforestation, collecting basic .data and information



necessary for drafting a fundamental plan of the affore-
_station project,
To.exchange views on technical aspects and organizational
.. aspeota for implemehtation in cooperating with. the Philip-

‘pines:in the promotion of afforestation projects.

2. Mewbers apd Itincrary of Survey Team

. The survey: team was composed of . the eight members shown
below." Their itinerary.is also tabulated in the following

pages.,

2~§1)  Members_oﬁ_Survey Team

~Loo - Pakehara, hideo (Head of Mission)
- PxMDlrcctor General,
Government Forest: prerlment SLatlon

2. Akiyama, tomohide
TR P -Director -of Planning Department,
Porestry Agency

3. Kotari,; katsuhiro.
Special Adv1ser to Lhc Pre 1dent{
J. I. C. A,

4. “Bori, masayuki
Co S Lxecutive Director : :
Japan Forest Technical Association

5. Asakawa, sumihiko- CooE ‘
Chief of Trce Seed LahoraLory )
Government Porest prerlment Statlon

6, _Kuramoghi, takeo e e e e
e Head of Development Divislon,
. Forestry Devclopment Cooperatlon
. 'Department,
b ot T C.'J A,
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April
April

April

April
April
April
April
Aoril

April

April

April

’ Okamoto, takakala

Chief. offlcial for 1nternat10nal
technical c¢ooperation.
International Cooperation: Division,
Mlnlstry of . Agrlculture and Forestry

i Nagatauka, y01chl

Development D1v131oh,
Forestry Development Ccoperatlon bept.
J. I. cooal :

Ttinerary of Survey Team

3 :

A~ 7

Left Tokyo by air and arrived at Manila

(Kuramochl and Okamoto only)

Arrangement of the-sur?ey areas and itinerary at

D.N.R,, the Japanese Embassy and J.T.C.A. OFfice
The other wembers of the team arrived at Manila

Courtesy calls 'to the Japanese Fmbassy and J,I.C.A.

Offlce

10

11

12
13
14

15

15-19

Consultatlons w1th personnels of the Embassy ang

the J.I.C.A. Office

Courtesy ¢alls to FORi,”ﬁﬁLB'(Collége'of Forestry),
and FORPRIDECOM ..-

Visit to the RP-Garman Traininq Centetr in Baguio
Vigit to the expexlment 51tes in the Bagulo Area
Drive hack to Man1la

Courtesty call to the Secretary of the Department

of Natural Resouxcee

Preliminary survey of sevén candidate areas for

afforestation projects
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April 20-21 Evaluation of the regults of preliminary survey

april 227

ﬁéﬁbfﬁihg th9:DNR on the'findings of the prelimi-

‘- Rary survey

April 23

April 24

April 25~27

April 25

April 29

April 30

May
May

May

May .

May
May

May

- May 5

911

12

14

Three members of the team (Akiyama, Kotar; and
Okamoto) left for Tokyo . o

Courtesy call to NIA
Collecting and processing data and information

Courtesy call to the office of NIA in Pantabangan

'Briefing by the district forester of the upper

5 ' s e, i
panpanga river basin multiply use management
district, and the assistant engineer of the NIA

office.  Survey around the dam site.

survey of the Pantabangan area
Special Project Area {(April 30)
San Jose Reforestation Project {May 2)

Carranglan Reforestation Project (May 2},

Drive back to Manila
Processing data and information
Reporting to the Embassy and J.1.C.A. office

Procassing data and information, and
drafting an interim report. .
Survey of the Danao area

Submitting an interim report

Reporting to the Japanese ambaséador

Left Manila for Tokyo.



3-{1} Present status of forestry in the Philippines-'

in the Philippines a forost area covers moxe than half of
the total land area which is nearly thirty million hectares.
Besides mangrove forests (239 thousand hectares), plne forests
(205 thousand hectares), and mossy forests {329 thousand hec-'
tares), a greater part of the forest land consists of diptero-
carp forests with var1ous oomblnations of a great number of

dlpterocarp species.'

However, well-gtocked commercial forests are only four
miilion hectares. Another four million hectares are reproduc-
tive brushes under regeneratlon and three milllon hectares are
youny stook Moreover, an open 1and under no 1nteasivs utili-
zatlon amounts to 1,500 thousand hectares. Both forest and '
open lands are statlstloally decreas;ng year by year, by Lhe
conversion - to agricultural land. Commercial forests have bsen
logged over rapidly during the past two decades. In addltlon,
Kaingin has destructed the forests and also obstructed the re-

generation of logged-over or destructed area,

Since 1967 forest products have held the first place in
export commoditles of the Philipplnos. In 1971 the amount was
260 mllllon dollars corresponding to one fourth of the total
amount exported, in 1972, 2?6 mlllion dollars, and in 19?3
nearly 400 milllon dollars.' The fact indicates how 1mportant
r8le the forestry has held in the hational ‘economy of the
Philippines. On the other hand,'hoWeVsr;.lonqefiber"pulp for
papers is laoking, and more than 100 thousand tons of long-£fiber
pulp are being impoxted apnually in various forms. If the
logging—OVer of well stocked commero;al forests ig continued
and not followed by reasonable regeneration, it is feared Lhat

even ths domestlc demand may not be satisfled in the neayr
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future. .

‘ At present, the Bureau of Porest Development (BFD) 15 ad-
vancing afforestatlon under 89 Reforestatlon Projects over the
whole country w1th the goal of 900 thousand ha plantatlon, but
the area afforested under tho e Proyects durlng the last Lwo
decades govers only 180 thousand hectareq._ In consequence,.
forest: dénudation has been advanced, as a result of which the_
'flood damage in rainy season and the water shortage 1n dry

geason are getting more serious.

_3~(2) Forestry pollcy

_ To 1mprove the 31tuat10n sLated above and Lo rebulld _
foreqtry poJches on the basxs of future national benefth,
'"Porestry Reform Code" vas promulgated in 1974 and the prln—
ciples in future forestry polacles and practlcal enforcements

are c)early stated in thxs code.

The peo;gaqlzatlon and}relnfqrcement_of‘administrative,-
structure, reexamination of’land'use cla$Sification; improve-
ment of natural regeneratlon for naturax forests, promotlon of
domest;c proc9531ng of forest products, prcgress of watershed
mawagement expanslon of altlflclal plantatlon and 50 on are
prescrlhed in this codc. It 1s recognlzed that the followxngs

are esPL01ally characterlstlc among those foatures.

1. To provide. various 1ncent1ves to private .sectors in order

to prqmote industrlal plantatlon.

2. Toimprove the counter~measures for’ Kalngln, vhich Has

been a ‘gerious barriexr to forest regeneratlon.

Bared on thiq code, the following varJous enforcements‘

are being advanced Lo malntaln and improve forest resources.

o
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L. Promotion: cﬂ;x@tural tegeneration under a given standard.
2. afforéstation for an open lard., = -

iy ¢
Si

ai‘-Promotlon of Reforestatlon Projects 1n national forests.
b Promot1on of.:Spacial Projects. for apecified areas.

¢:  Improvement of 1ncentives'for'priVate seétorszto"ﬁféhbte
-industfiar'ﬁldhtatibn (Fxten810n of the period for 1and

i

" lease, delaypd payment of rent ‘eta, )

d: Encoura@%ent of tree farmlng to promote small scale

afforestatlon.

The mission realized. that in various parts of the Philip~
plnes there isg a. large arxeca where afforestation 13 needéed or a
large open landg where,afforestatlon.can_be done: - To: ‘accomplish
such a large area of afforestation, it is vexy’desirable to
1ntroduce both domestlc and fore1gn funds and technlques. It
i especially expected that 1ncent1ves will be 1mproved much
more, $0 that prlvate sectors can particxpatc xn afforestatlon

with greater 1nterest

In order that the Reforestation Projects under the. BFD
are advanced efflciently, the sufficient budget to neet their
plan should be. prezequ181te. At the same- tlme, however,' it is
also nxpected that particulax concern should be given to ef-
ficient operation of budget, so that planting works can be

carried out in time,

3~{3} . Present status of silvicultural techniques -
l}h_Regenqrétiﬁn of natyral forests .-

"B typical broad~leaVed forest under the tropical climate
with ablindant ralnfall is’ ‘the natural forest conslsting mainly
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Of-ﬁhe-species in Dipterocarpaceae. Diptorocarpaceae includes
& great humber_of species(-and the compogition of dipterocarp
forests i very complicated and variable. In this kind of
forest, the species in Genus Shorea are the mogt pOpular and
those species can be-utilized for varicus uses.’ However, the
longevity of their seeds is very short, and artificial re-

. genéxépiqn ihdluding the processes of seed collection, sowing,
gfohing seediings, ahd-plantinq is very difficult. Therefore,
those species are obliged to rely on natural regeneratlon,
which is not always successful ‘after logginghover.' From the

‘ viewpoint of world forest resources, it is a very serioﬁs
problem that there is very little information concerning the
natural regenération of those species. Both FAO and IUFRO are
. greatly concerned about the problem as the subject to be s0lved
as -goon as possible, .

In the Philippines, there has been the regulation in
which trees -smaller than a glven dlameter should be left uncut,
and’ recently the diameter limit is ?0 cm, But an enforcement
recommends to leave even trees larger than ?0 cm, LE they are
still capable of growing, by strict marking., It is a kind of
selective logging which scems to be almost ideal.'-But careful
preceding surVey;‘precise confirmation in the field; and ap-
propriate.d;rectioh are required to-carry out such a salective
logging strictly. . Morebver,fif the standardized way of selec-
tive logging is imprudently forced even to the place where
artificial regeneration is more suitable, the endeavor to

advance large-svale plantation may be disappointed.

In pine forests, successfulvregehératlon by natural seed-
inq may be expected with 16 to 20 mothex trées.-left in a hec-
;are. Howgwer, there seem Lo be many wages-in whlcn regenerated
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seedlings or eaplinge are damaged by surface fire and’ eventu-
ally result in 'grassland, : ' S
2} Artificial regeneratien-

_ Practical possibility 1n artificial regencretion ie being
secured for some of fast growing SPQCLes and Benquet plne.
Among them, AlblZIa falcata seeme to he espe01a11y hopeful
according to the performance of trial plantatlons which are ‘
not rare in Mindanao The qrowth of A falcata proves to be
highly good and the technicai information about the speCies is
belnq accumulated In most case S, however, exieting planta-
tions are limited on very fertile sites, 50 ‘that no information

is available to predict the yield in large-scale plantation.

Growth pattern under different climatic and edaphic con-
ditione, plantlng space, and time and degree of thinning remain
.to be nolved, and xelating practices have not been systematized
yet. To 1nepect the plantatione established 50 far, there is
a considerable difference in tree form or growth among individw
uals, which indicates the necessity to start selection as soon

as posgsible,.

At present, the major use of faet growing epectes is pulp
material, although an 1ncrea91ng attention is paid to the uses
as furniture, veneer, or core material In +he Philippins, as
stated already, long- ~fiber pulp needs to be imported, so that
much more: attention should be paid to regeneration of conifers.
Pinus kesiya'which_is now uged for plantation-is distributed
above 600 to 700 m a.s.1. in central Luzon, 80 that further
experiment should be requlred for its growth at lowexr elevation.
HIn the Philippines there are few examples of crial plantation
with another native pine, Pinus merkusxi and exotic tropical
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pines. As any of those pines seems to be hopeful for future,
large-scale plantation, it is necessary to gurvey the possibil-
ity of afforestation with them and to establish their silvical

techniques,

N There are some plantatlons of useful broadwlcdved spec;es
such as Tectona grandls oxr Sw1eten1a macroph"lla, whlch suggest
some poss1biilty of afforestatlon w1th them.‘ However, the ‘
ntstory of fheir plantlng is still very short and the success
13 not sure 90 far. In thlS connectlon the mixpd planting w1th

BOmE ot fast growing sp901es or plneq may be warth exgmanlng.

... Poxr artificial plantatlon, tentatlve Anformation for site
evaluation and yield prediction should be prepared by analyz-
ing the growth 1n exist1ng plantatlons of the spe01es concern-
ed., In addltlon, however, it is desired that & klnd of center
* For systematlc studles and surveys wlll be establlshed at least
both in central Luzon with a severe dry season and in southn
eastern Mlnd%%o where ralnfall is more or leso evenly dlrtrlb—

uted throughout the year.

3-{4) Summary of surveyed areas
The miééion'ihveétigatéd four areés proboSQG'by the
Phlllpplne Government and also three areas Japanese prlvate

sectors are 1nterested 1n.
‘Summarizeﬁﬁreaqlps on, seven areas are as follows:
1Y Pantabangan aten’

The area covers the northeastexn part of Nueva Lcija
'“PrOVane, Contral Luaon, whcre a multi—purpose dam huS recently
been completed for lrrlgation, flood control, and electric _

power. The reservoir covers about 8,000 hectares, and the
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total catchment area ‘for the reservoir: amounts o nearly 80, 000

hettareg, '

In the west of Pantabangan area, there is Talavera water-
shed which is also a branch of Pampanga Rlver.' Includlng the
adjacent Talavera watershed, the'Upper'Pampanga River Basin
Multiple~Use Management Digtrick covers about’ 150 000" hectares.

In Lhe area, there are two Reforestatlon Pro;ects (Car~
ranglan and San Jose R.P. ) under BFD There is also Lhe S0~
called Special ProjeCt'ﬁnder-the‘Department of Natural Re-
sources, which covers a part of Carranglan R.P, along the north-
eastern side of 'the réservoir., 'In additidn, there is a “joint
project between the Natjional l;r;gat;on Adminis#ration‘and
UNDP, which seems to aim at afforestation in the area surround~

ing the reservoir.
1. Natural environments

Climate: Annual averaqe temperature 15 28°C, and annual
ralnfall is 2 400mn accordlng o the reference (A Report
on the Upper Pampanga Rlver Progect, 1966). The ba31n is
'separated by Sierra Madre Mountalne from the easLern Luazon
fa01ng to the Pae:flc Ocean. There is a etrlct dry saason
ranglng from November to May. In the baSLn, Lhe east wind

appears to surpass durlng the dry eeason.

Topography- The southernmost of the area is about 100m
a.s.l. and connected with the eentral plaln._ The eleva-
-rtion in the area ranqes from 200m to 1 BOOm. The area
xbelow 1 OOOm a. s 1. is gently rolllng, and the slope is
:about 15° for ‘the area betwaen 200 n and 700m. On the
;other hand, the hlgher pdrtlsnmuntalnous thh steep slope.

Accordlng to the reference Clted above, the maximum ‘water
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surface of the reservoir is 235,5m d.sg.1l, . In Talavera
" watershed, especially in its west side, slopes are rather
'steep and some of stream bheds have been devastated But

most of the slopes look rather stable.

Geological features: Most parts of the area are covered
with thick layers of conglomerate and shale derived from
texrtiary formation, bul some parts are intruded by diorite

and oéhefs; Lower part aroﬁnd Carrahglan is ailuvial.

jSOll. Soil is a kind of Ultlsol whose . lower layer ig red~
dlSh brown and characterlzed by clay accumulation. lt is

“most acidic in this province,. aithough not so extreme.’

Vegetation and land use &tatud: Uppermost part isg moséy‘
forest, below which there is a natural forest where
dipterccarps are dominant. It is said that there are many
oak trees in the upher part of dipterocérp-forest zone,
Lower part of the existing natural forests seems to have
been logged over, at leaQt, once. There is a hatufal
'dletrlbutlon of Plnus kesiya in the northern nart, abjacent
to Nueva Vi?caya Prov1nce, hlgher than 700 to 800m a.s.1.
Most part of the basin lower than oOOm a.s.l. is a grass-
land.l The grassland covers a vast area amounting to near-
1y 40,000 hectares, and a part of it is utilized for
pasturing. Pasturlng area is burned at the end of dry

- B5¢asonh,

.leavera watershed seems to have been exploited a little
later a° comparcd with Pantabangan watershed, and a part
of the area subjected to shifting cultlvatlon (kaingin) is
lstill left as a grassland, which ;s scattered on a steep

1n~a size of about 100 hectares. Including both water-
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sheds, it is estimated that an open land to be afforested

reaches nearly 50,000 hectarss.

In the area, there are some plantatlons of Benguet pine,
teak, and 86 on under two Reforestation Projects, the
resudts of which indicate a little 1ower productlvity in
the area than in the southeastern Hindanao. The data ob-
tained so far are not enough yet to start large-scale ‘

plantation.
2. 8001a1 and economic conditions

Transportation: The area is about 200 km far from Manila
via main highway. The road to Baler on the Pacific coast
in the east is how under'constrﬁction, and after comple#‘
tion the distance via the road will be about 80 km. It is
said that around Baler timber proceesing hase may be
founded in the future. Casiguran 1ocatod in the northeast
of Baler ig a good port, but a little ﬁar fiom Pantabangan

area.

Population: Population in Carranglan ahd_Pentabangan is
14,000 and 9,000, respectively. 1In Talavera watershed,

there are also several small communities scattered around.

It is said that in the area there seem to be enough labov-

ers available for large-scale afforestation.

Industries: There is no remarkable 1ndustry bes;des rice
aqriculture and pasturxng around Carranglan, road construc—
tion around Pantabanqan, and logging in natural forests of
l1mited,sca1e‘ However, the area around the reservoir

“could be a good base for recreation.
2) DEVao'afea o
In the southeastern Mindanao, there are Stlll natural
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dipterocarp forests, where timber of good quality is belng
produced.  Consequently, concessions are set ﬁp‘in many of well-
stoohed forestb and many. priva*e sectory are exploiting the
afea.‘ In Lhe .area, Davao del Norte prov1nce is typical. In
the watersheds of leuganon and sang Rlvers, large sca]e farms
are establlshed on alluv1a1 bed alonq streams and large -secale
forest COhCGSSthS are establl hed in hllly and mountainous
areas. 'Two con00531oners of. Aguanaldo and Alcantara are manag-
ing nearly 300 thousand hectares including allenable and dig~
posable areas. o - ' '
3y ':Mariv'el'es' 'ar'ea' -

The proposed area coverlng about 15 SQO hectafes,=ié situ~
ated in the southern foothill of Mt._Bataan in the southérn
half of Bataan Peninsula, Bataan PrOV1nce.'HSouth of tha area,
the Bataan prort Proceqqlng Zono is be:ng construeLed.__The
afforestatlon 1n the area alms malnly at water supply for the
1ndustrieo and 9011 conservatlon for the EPZ%Z.  In the area,

suri¥ace soil has become sterile by heavy lcgging after Lhe war,

but the land productLV1ty does not seem to be 50 low.
4) Bago area

The proposed area.is located in Negros Occidental Province,
and extends over. 53,000 hectares, 7The area ranges between 700m
and l 300m a, 8. 1. and CDH&ISto of a lltth qteep hllly 1and.
Through hoavy and rapld Iogglng over, the area has beon denudcd

Thercfore, afforestatlon is requlred mainly for watershed man-

'agement having a major purpose of land conservation.
5} Bukldnon area

The proposed area lies over both Malaybalay and Impalutao.
munlclpalitles 1n Lhe northeastern Bukldnon Prov1nce. The area

is lelded into Lwo parcels, and the totdl area reaching nearly
_14_



60,000 hectares is an open land. The area ranging hetween 600
and 200-m a.s.1, -consists of rolling hills. :The area is not
farwfrom the highway that ties.Cagayan"dé-Orowwifh Davao, and
the distance to Cagayan de Oro ' is about 70 to. 100 km. -Atwpres?
ent, however, there are no roads connected to the highway, - -
Greater part of the ared 15 leased for g,asmi;hg':’- Past
growing spnc1es and some pines ars probably suitable for 1arge~
scale plantatlon, but there is some doubt concerning 3011 produ

uctivity in the arca having been subjected to pasturing.

_Phe provincial development‘authority‘in the area bhelieves
that afforestation is much more profitable-than pasturlng. and
so they have active afforestation programs. For practical
planting, a kind of contract system is under discussion to

assure planting and earlier tending.
6} Arasasan

The area is located in Gurigao del 9ur Prov1nce of the
‘northaastern’ Hindanao. The area faced to the PaCLflp Ocean
has high precipltatlon and c¢ongists mainly éf hiilf 1land rang-
ing 50 to 300 m a.s.1. Néafly 21,000 hectares of the conces~
sion area reaching 50,000 hectares are specified as'éliénéble
and’ dlsposable area. In order to advance affoceutatlon oh
private land 1ncluding A&D area, a Joant ‘venture between the
Phllippine and Japanese prlvate sectors has been just estab--
lished,” and’ they have already started a small scale plantatlon
of Albizia faleata, The réle that affore tation plays in the
deVelopmentroﬁ the areéa is\qonsidered'toshé really great, be~ '
cause the land productivity'éround the area is estimated to be
considerably high. - It is probably characteristic¢’ in this area

that planting is done on leased land under direct managemant
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7} Samar area.

“fhe area is located in Samay Province, where industrial
plantation is intended under the Philippine and Japaneése joint-
venture. Land productivity is‘medium, and probably loweér than
that in Mindanao., 'The area is plateau~like with the elsvation
around QOQ:mﬁa.s,l. _Afforgstation,should play an important
rdle in the development of the area, because. there are no par-

ticular industries around the area at present.

Eventdaliy, Pantabangah area'was préferred és'the centey
for future cooperative projects, from the viewpolnts of both

industrial timber production and water ‘conservation.

4. Recommendations for afforestation project

4= (1) Fundamental dlrectionq for Pantabangan area

h

In the Pantabangan watershed, a multl—purpose dam bas been
3USt completed It aims at water supply for irrigation, -flood
control, and power generation. In the catchment area of the
dam reqervoir there is a vast range of open land, which should
be urgently covered by forests. The established plantations

hould requlre the balanced management from the viewpolnts of .
both watershed coneervatlon and timber productlon. Therefore,
followan fundamental directions will be proposed to implement
affgrgstat}qn_p;Qchts in the area,

1)-  The vast open land should be govered with forests as soon
as posgsible in order to restOre'soéi prdﬂuétivityland'tofimprove
water sourca., To meet these aims, prompt afforestation should

be done”with-fast.g;owing species such as Albizia falgata,
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' Léucaena pulverulenta, etd.

2) Large~scale plantations consistinq of a 31ngle species or
fast growing apecies alone are not safe Ffrom the viewpoint of
foreat protection for the longuterm, probably being susceptible
to disease or inseéet, %o enhance the ecological stabillty of
plantatlons and also to meet the fufure demand Pinus kesmya,
exotic troplcal pines or hroad~leaved species for lumber pro-
duction ghould be takon into account’ for mixed plantlng at

suitable sites.

3) After examining the performance of the first plantation,
it is'worth considering to eénlarge ths area to plaht pines or
the- broad-leaved species for timber production after thlnning

or after harvesting of the first plantation.

4) 'Natural forests of brbad~1ea¢ed species remaining at
higher elevation should be preserved in the present corditions
as much as possible. For the place where forest condition has
been somewhat destruéted and natural rageneration is not hépe—‘
ful, artlflcial regeneration should be examined Permanent
reserve forests ‘ghould be established for the area important
from the viewpoint of vegetational composition' o

5)° To assist the livelihood of residents in the area, a
special consideratlon should be given to the development of

pomiculture etc,
4;(2y'”Techﬁica1 problems

The above—mentioned afforestatlon pro;ect should be imple-
mented step by step, solving .the technical problems as follows,
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1) Species trials and the establishment of silvics for hopeful

pecies.

Around the ,area, the expcriences for afforestation have.
‘been 11mited and also little information ~about afforestation
'has been accumulated _ Therefore, it will cerLainly be desip—
able to examine appropriate species and to establlsh their .
911V1cs for the area. Fxpertments and surveys. should e done
on nursery practices,'plantinq method, spa01ng, thanning, site
'evaluation, and yield prediction mainly with the follow;ng

spec1es.

i : B RO TR . -

‘;L. Past growing specleﬁ, Albizia falcata,'Leucaena pulveru-
ulenta, Gmelina arborea, Casuarina equisetifolia, Eucalyp-

tus spp., etc,

2. Pines: Pinus kesiya, P. merkusii, P. caribaea, P. aelliot-

.tii, P, oocarpa, etc.

3. . Broad~ledves species: Tectona grahdis, Swietenia macro-

: phylla, . eto.
2)~ Problems in connection wtth afforestation practlces .
1. Techniaueq to protect plantatlons from fire._‘;

Fire resulting from Kaingin, burning for pasturing, or
. care]eaqness seems to be the most SerlOHS barrier for N
_ afforestation in the area. To prevent thgkdamaqe,due:tq
such a fire, it will be most effective, for the present,
to construct fire break beltsg and/or forest~road netuorks
 with the comblned aim of fire break, and/or to 1mplove
firc fight1ng equipments. At ‘the same time, it will be
hdlss necessary to educate the local pecple for the 1mpor-
tance of fire cont;ol, and to improve fire fighting system

in their responsibility,
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2. Pechniques to protect plantations from wind .1

'3Dur1ng the dry season the east w;nd appears to surpass in
“the area. The way @ decrease the wmnd effect should be
" hgefult in keeplng doil’ from drylng—up durlng the dry sea~
“'son, in 1mprov1ng the suivival of planted materlals, and -
'eventually in promoting thelr growth It will be needed
to know the direction of wind, to examine the dlrectlon of
-planting. or. cutting row, and also to examing the ‘establish-
- ment of - windbreak: belt. : To establish windbreak belt;
fertilization or_pléughinq may be tried to prombteitheﬁz‘
growth of planted materials. .
3. Techniques to prevent soil erosion
- In the catchment-area-oﬁrthe‘reservoir, generally speak-
ing, soil erdsion is still at the earlier' stage and not .
- s0 sexious, at least, at present.- But a surface. erogion

has just started on some steep slopes.

.In Talavera watershed,‘on the other hand, . there are pot -
a few devastated streams where 5011 er0310n has a]ready

| occuf@d. It Jhould be. worthwhlle to examlne the construc-

tion of check dams for devastated stream beds and the

terrace work for some steep slopes. .

Continwous survey is needed: to:investigate the effect of
afforestation on: soil erosion control, flow control, or:

réstoration of soil productivity,
3) Devices for intensive forest. management

xForjtheﬁsucéessful establishmerit and subsequent reasonable
mahaqement of large~scale plantations,:careful: planning. and.
reliable. inplementaticn aro reguired.: Baslc maps on which:to-
~fbase‘variouéfp1ans or’statistical ¢omputation are necessary. to
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accorplish the .aims stated... On the basic maps, a forest. area
should be divided into appropriate blocks and sma]ler compartw
'ments accordlng to practical managemental factors. Varlous
_operatlons should be done for those blocks anﬁ compartments.
An_apprepr}ate size of the compartment for artifie;al planta~
‘ﬁioh ﬁay-be‘éob té 500 ha, end the.for naturei'forests it may
be 1,000 to 2,000 ha. o |

Compartments with the appxopfiata size stated above should
be speoified in. the field and used as the unit. for intensaive
operation..

4) . Improvement of operatlonai facilities for afforestation
It will be necossary first to éxpand and improve forest
nurseries, then to introduce mechanization into the various

operations of afforestatidn, and to construct -and improve

forest~-road network, etg. .

4+ (3) Afforestation program recommended. for Pantabangan area
In spite 6f'eleborate éctiﬁitieé of'exietinq Qrejeets,
sufficient 1nformation has not been accumulated yet even for
the species haVLng been used so far. Therefore, it wtll be
necessary to solve the technical problems as mentioned in the
previous gsection before starting large-scale plantatlon. Bf-
. Efciently to advance the program concérned, the following three

phases will be proposed.
(Phase 1) Species and provenance: trials

. a'For~various-species as'described.abovef_hursery practices
will be established, and also.the possibility of afforastation
with: gome 1mportantesPeeies-wﬁll:be examined ' through small-
scale trial‘plantatién'aﬁrthe'selected"placesawitﬁ-comparatively
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good site COnditions.

For g8tie specles, with which more experiances have’ been
accumulated, provensnce trial and pedlgree selection with
special referénce to growth and stem farm will be’ startea

Experimental plots will also be’ set up with major species,
in érder to examlne their growth pattern for various environ-
mental classes. Tentatlve classes proposed will be as followsr

Elevation. below SOOm, 500 - 70mn and above 70&n L

So0il: colluvial, residual and eroded soxl; or. deep soil
‘and shallow soil

Slope with reference to wind dlrection- east slope and '

west slope

Addltlonal experimental plots w;ll be established to
examinge planting method, spacing, thinning, or harvestlng
Nurseries will be well~arranged in order to supply enough
‘séedlings for the plans stated above. '

(Phase 2) Systematizatxon of indlvidual techniques and gxami-

" nation of economic fea91bility .

Systematization of individual techniques will be invest-
igated by examining earlier results of above-mentioned trials
and by assembling the best individual techiques at the stage.

In addition, management model plaiitations will be estab-

lished to examine managerial factors.

'(PhaSé 3). LﬁrQé-sb&le plahtatidﬁ e
' As soon as a hopeful possibility {or a fa;r prospect) 15

estimated from the experiments descrxbed above, 1arge~sca1e .

’plantation both for water conservation and timber production

which is capable of sustained yield will be 3tarted for the
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whole area, ' S B rher Susias

... The recommended Jarge-scale plantation will be started
'befere establishing effective countermeasures to protect Plan=
tatiOns frem the damages due to dieeaeee, insects, fire, or .
_W1nd,_a1though varlous prellminary trials are to be. done,”
”Therefore, the whole progect recommended mey be considered as
r‘a teef case. It 1s certainly hecessary to. examine . the progress
“of the pro;ect carefully and to apply the results £or eubvequ-

ent 1mplementatlen

Yo e B TR :
In add;tzon, the technlcal or managerial syeteme estab~
'llshed Jin the area will probably be adaptable also to the
afforestatlon ox restoratlon of soil productivity in a vast
open land of orthern Luzon amountsng to 500 thousand to 1.000

Wi .

thousand heetares

In the phases etated above, "o deVlCB 1e mentloned for, .-
foreet damage due to dleeases or 1neecte.-,Thrqugh those-phases,
however, such a damage is llkely to happen. The damaqe should
be preVented g 'soon as poselble, whenever it occurs or through

the precedlnq survey for outbreak predietien.

'41(4)4 Qrganizaﬁion;te impieMenbfthenaffOrestatioh project
¥ B0 ‘Accomplish 'suc a big project of afforesting 50 thou-
s@ﬁ@aﬂ%ﬁwee%ﬁp&bd%pmm%&av&yd&e
cooperation between government: and private’sectors is certainly
needed, As described already, the afforeetet;on project in the
Pantabangan axea has the publlc character and the eolution of
various technical matters is required a'htﬁe beglnning, whieh
suggests “that the earller part of the'prOJGGt sPe?}e qeeefebly

beé' 1mp1emented by governmental organizatlon ! Based oh ‘the

facinTy

-resalts in the earlier phase. it should be most eff;czent .
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that the major parL of the pro;ect will be completed by the
techniques and funds of private sectors. There should be vari-
ous ways in which prxvate sectors may partletpate in’ thlS proj-
ect, but a kind of publlc organ1zatlon under the 1eadersh1p
of the Phlllpplne government mlght be the most appropriate in
1nplement1ng the prOJect in view of the ‘character of thiq
project. Labe '

4-(5) Tentattve yearly plan and necessary expenees ;

The yearly plan for. the phaqes proposed above is tenta-f
tively flgured out ln the follow1ng table. This tentat1ve§ 
yearly plan will be revised: by the detailed results of the “f
forthcomlng plannlng survey.’ Two or tnree times of the perlod
proposed may be . requ1:ed to obtaln more reliable prospects from
various tr1a1 plantatlons, but the perlod {proposed} has been
shortened as much as poss;ble beca&se the affoxestatlon in the
area JS S0 urgently needed. Therefore, the plan of the later
phases may; be rev1sed, whenever nécessary, throuqh contlnuous

observatlon of’the performance of trlal plantations.

Acc0rd1ng to the present price level the follow1ng w1ll
be the es';mated npproxlmatlon of the total expenses requlred
for ‘the afforestatxon of 50 thousahd hectareq during 12 years

as shown in the yearly plan.
i

;'Labor for.ralsing seedlinge and 4;6ddzmili10n ven
plantlng ‘ R .
;:Lahor for others _ fSOOimgliionfyen
: Equ1pments and Supplies ; : j2 000 milfion'yen
”Offlce angd relating fac1litles R ; 400 million ven
General adminlstratxon : : ?l 100 millioﬁ‘yen

';. 22591 '~i ; f; - 58,009 m11%10nizﬁn
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