:" .

Photo.-N56 Cullmg, of erearmium after 50 da)s

( -
L Je) ‘@

TR “H‘-f".‘x I

NS TR S A VI

: Pho!o.-NS’i Root condition Photo. N<8 Lulhng of Shorea mlum afler 1 year 4 months
after 50 days transplanting into pots
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_ Photo.-N59 Cultting of Azadirachta excelsa  Photo.-N60 Root condition after 4'monlhs' -
~alter 40 days o (Azadiraclta excelsa) :

¢} Process of Cudling _ : .
The cutting experiment so far only secured success for certain species. The project has

‘oplimized that with a littte bit of refinement this method for producing seedling has a great
poteatial in the future. '

c}-1 Preparation of Cutting Bed . :
Culting beds are made from river sand (which have been disinfected by burming) and they
are separated according to. their size and arranged in particular order as in Fig.-N30 for good
drainage. ' - - ;

Drainage holes which arc located at the base of the cutting beds need to be made before
they are covered by the sand.

RN R 1_,!2 lop: .
o ) small grains (0.5 ~  2.0mm}°

0088893 1M middle: _ :
’008808880 middle grains (2.0 ~  5.0num) -
QOO 1/4 bottom: N |
000

large grains (5.0 ~ 10.0 mm)




¢)-2 Prepare Scion

In ordi;r to have a good survival rate, scion should be faken from young seedlings or from
branches of a big tree. ' | .

Average size is between 10 to 15 cm long and having between one or two leaves.

Cut the top of pait of the scion as in Fig.-N31.

Trim the leal to one-third or one-quarter of it's original size for the purpose of reducing
cvaporation. '

The base of the scion is prepared by using a sharp knife as in Fig.-N33.

 Stion from middic part of branch
Scion from shoot on lr niddic part of bra

A
) By
: @ Y-about 10 ~ 15cm

@@"

i _ oL v .
This is a rough scion for a top culting.  This is rough scion for a tube cutling.

Fig.-N31 The type of the scion

v,
Fig.-N33 Leaf of scion and scion base -

c)-3 Method of Culling

The boltom part of the cullmg is dipped into a chemical hormone before plammg in lhc
cutting bed. This aims at promoting rooting. The chemical hormones used were 1.B.A ( Indole
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butyric acid ) and S.E.R (SEREDIX) powder. :

Holes were then made on (he cutting bed using a guide stick so as not to damage the base
of the scion during planting. -

Insert the scion in the hole slowly to prevent from damaging the cambium, Each scion is
firmly planted in the cutting bed by pressing the sand with finger.(To obtain close contact
between the base of the scion and cutting bed medium.)

One-third to one-half scion length should be imbedded into the cutting bed medium. .

Cover the culting bed with the suin shade to filter about 50 % sunlight.

It is necessary to keep all cullings at a proper temperature and humidity. The temperalure
- shoutd be around 25 1o 30 degrees Celsius while the humidity at 100 percent.

&r; @@f ;Fw
e

. e ' > 172 ~ 143

Prepareahole - Inscrt the scion Press the sand
with a gaide stick; stowly. with a finger.

' Fig.-N34 Method of preparation scion

d) Cost Analysis of Cutting :
Cost analysis on raising scedling through cutting (large-scale) had been carried out by the
Project. For Shorea mlu_ra'_ the cost is RM 0.27 / cutting. Among factors that have been taken
‘into consideration during the calculation are shown in Table-N40.

‘Table-N40 . Calculating cost for cutting

Types of Expenses - Bxpenses | No.of Price/
S . -culling - culling
1. Labor wages 135.00 :
. a} Preparation of scion - 2 workers {30.00)
" b) To do cutting - 2 workers {30.00)
- ¢} Sowing of culting - 1 worker (15.00)
d) Treating hormone - 2 workers (30.00)
¢} Transferring of cutting to pol . (30.00)
- -2 workers '
2. Price of hormone - 40.00
a) SREDIX (3) - (30.00)
IBA (1) : (10.00)
| 3. Price of plastic 20.00
4, Price of river sand 25.00
5. Cutting scissors (2 ) 46.00
6. Priccofpot 61.00
TOTAL _ 327.00 1,244 RM 0.27
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(4) Experiment on Promoting Flowering/Eruiting to Mother Tree
a) Purpese and Method
Japanese larches in the past only flower/fruit once every scven years. Since then after a
series of experiments and research, a method has been found to induce the particular tree fo
flower every year. Based on this success the Project has embarked on an experiment 10 promote
regular flowering (o indigenous tree species especiatly Dipterocarps. 2 methods have been
introduced in this experiment and they are as follow:-
i ) Stripping away the bark of the mother tree/inflict injury to the mother tree.
i) Injecting chemical hormone to the trunk and root of the mother tree.
These methods of {reatment are illustrated in Fig-N335, 36.

s S

—-9 ~=20cm

6 to 8 cm wide ]

1. Strips of bark 6 (0 8 cm wide were stripped away.
2. Strips were spaced at a distance cquivalent to
one half of the trunk dianmeter.

Fig.-NSS The method of promoting flowering by stripping away bark

A. Simultaneous hormone injection and root infusion  * B. 2-litre hormone injection

'_ Fig.-N36 The method of Promoting flowering by Injecting hormones
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b} Result and Consideration

The results of this experiment (both stripping the bark and injecting hormone to trunk/root |

of the mother tree) are shown in Table-N41,42.

Result from first method that is stripping away the bark of thc mother tree as at December
1995, did not show any response (flowering/fruiting did not occur) from the experimented trec.
~ The Project will continue monitoring these trees in the future. On the other hand, the trees
which were injected with a chemical hortone have been observed to flower in October 1994
but we could not ascertain the flowering was caused by the chemical hormone because al that

’ parucular time most of the other D;plrocarps species in the area (Chikus Forest Reserves) were

also flowering and fruiting.

Table-Nd1 Experinient on promoting flovering by stripping away bark

- Observation Species Dianster |TBgit | Datedf Result of dservation
C . tieeNa, o) | () |treatnent | Jun94 [Dec.94 | Jun95 Doc9s {Mar96
NosS  {Shorea leprasula 40 28 | Ma93 | X X x| X X
No6 |Shorealeprosula | 40 | 3 | Mae93 | X | X | X | x| %
No7 . Shorea panifolia 42 | 30 | Mar93 | X X X X X
No8  |Shorea panvifolia 42 28 M9 | X X x| x X
No9  |Neobalmiocarpus 66 2| Mae93 | X X | x| x X
heimii S N _ o
No.l0 " |Neobalwocawpus | 26 | 18 { M3 | X | X | X | X | X
Dt 1 : '
Note: O—ﬂmmgorfnmmg
X =Theseis no flovwering of fruiting
Table-N42 Experiment on promoting flowering by injecting hormoies
Observation Specics | Dianter [MEght | Dateof || Result of observation
_teeda [ o) | () Juveatient [Jur04 Novst [ 95| Doess [nrss
No.16  |Shorea panifolia 48 R | M| X | O X | X X
Jun 95 | :
No.20  |Shorea leprasida 0 |33 | M3 X | Of X% X x
' o T 95

Note: (U=Howenng or fiuiting
X =There is no floswring or fruiting '
*In Junc 1995, the sare treatint was pufml nd on ihe s Re {o conﬁnn ‘
thc el'tect of the previous e:\pamt'nt :
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Photo.-N6l i’r.omoling' ﬂoweriﬁg by stripping
away bark (Neobalanocarpus heimii)

__ %

7. R

: Photo.-NGZ‘ Promoting flowering by injecting horitenes
(Shorea leprosula)
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1. INTRODUCTION

The objective of silviculture ficld in this project is to formulate proper and practical silvicul-
ture technique for the establishment of Multi-Storied Forest Management System through demon-
strative plantings with various site conditions and species.

The light condition is onc of the most important factors for the growth of plants. Two silvi-
cullure methods have been implemented in this Project which include Underplanting and
Openplanting.. Underplanting method involve the planting of scedlﬁxgs :(cspccially indigenous spe-
cicé) under the influence of 'surrounding canopy. It was used for the conversion of existing forest
(logged-over natural forest and Fast growiing forest plantation) into MSE. On the other hand,
Openplanting invelved the planting of both fast growing species and indigenous species in an open
area.

Two siles were allocated to this project. One is in Chikus Forest Reserve which can be
lutther divided into two, namely Block-A (Open area) with total arca of 300 ha. and Block-B which
is an Acacia manginm plantation with the acarage of 200 ha.. Anather site is the Bukit Kinta Forest
Reserve which consists of the logged-over natural hill forest with an Area of 500 ha.

Experiments on the establishment of MSF by underplanting method were conducted in Chikus
" ER. Block B between 1992 to 1995 whereby 19 indigenous specics was successfully p]anléd under
Acasia mangium plantation within an area of 182 ha. The total number of experiinc ntal plots estab-
lished were 128. Strip planliﬁg was used for underplanting of indigenous specics where Acacia
manginm tree was felled in rows with five different strip widths; namely A-lypc'(l}: 1, one row
relain one row cul'), B-type (2:2), C-type (4:4), D-type (8:8), and E-type (16:16). Two different
planting directions were also éhosén‘ for these experiment i.e. East-West and Notth-South. '

- Openplanting method was carried out in Block A Chikus Forest Reserve. Both fast growing
species and indigenous spcéics wc;dplantcd at the sametime. It was antici pated that Fast Growihg:
specics will outgrown the indi gendué spccie.s to form uppé’r storey and provide the nccessary shade
for the growth of indigenous species. Same planting design as in Block B was used here
(Openplanting), such as 1:1, 2:2, 4:4, 8:8, 16:16. From 1993 10 1994, an area of 110 ha which
made-up of 60 experimental plots were planted with 12 different indigenous species and 2 last
LIOWINE Species. Due to several factors such as unswitable local climatic condition, poor soil; seed-
ling quality and damage cause by enroaching animal (caltle & water buffalo), the survival and
" glrowth both fast growing spécics’ and indigenous specics were very poér,_

Consequently Openplanting experinients in Block-A were modificd into undcrplaliting cX-
periments in secondary forest (Belukar). Belukar consisting of pioncer species with the mean
licight of 8 m were used as nurse tree. In 1995, three different width of strip planting; 10m, 20m
and 40m, were established over an area of 65 ha. This area was divided jato 57 experimental plots
and tater planted with 15 indigenous spééies. The results after one year of establishment using this
approach showed better survival and growth as campare to openplanting method.
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Cureently, only the Line Planting method is applied to logged over foresis in Malaysia for
enrichment planting under the Selective Management System (SMS) (Synonymous 1978). How-
ever, other planting melhods have been silggcs{e{l stich as Patch Planting/Gap Planting in terms of
controlling the light condition (Sasaki 1982, Ochiai et al. 1994).

In Line Planting, inter-line distance and intra-line distance are introduced as 10 m and 3m
respeclively, at the same time a clearing of 1m - 2m width is applied to cach planting line (Synony-
mous 1978). Generally coverage by the forest vegetation such as palin, bamboo, wild banana, wild
ginger, and tree specics occupy a diameter of more thaii 2m eacli. Therefore a clearing of 2m wide
may be casily covered by surraunding vegetation which intercept the sunlight vigorously. As a
result, especially under SMS which used to have a lot of residuals after logging, the illuminance
seeins to be inadequate for planted seedlings/saplings though dense shade from the upper vegeta-
~ tion creates a high survival rate in ils initial stage. In this context, Multi-Storied Forest Manage-

ment Project (MSFM project) is looking into the Gap Planting method as an another option for the
enrichment planting.
The growth performancé of 7 dipterocarp species planted in Bukit Kinta Forest Reserve un-
der different canopy opening is analysed to clarify the suitable planting design for the species. The
“purpose of this experiment is to obtain basic data for the further study which aims to delect the
suitable planting specifications with consideration to operational aspects as well as economic as-
pects. _
Bukit Kinta consists of natural hil} forest after logging by the way of SMS. 1994-1996 7
‘species were planted in targel area SOha. Specties planted in Bukit Kinta are mainly selected among
Dipterocarps which are dominant and commercially high value and popular fegencraling tree spe-
cies in Bukit Kinta Forest Reserve. 17 planting Blocks were set up in S0ha which have 268 plots.
: Planting methods taken in Bukit Kinta are gap planting and linc planting in avea which is
~ logged-over hill forest. Gap planting 'is'al'sq set up I'or':are_-.a ex-burning culliv:al%on besides gaps
made by logging. Thus gaps which are various sizes and are under various conditions have been
experimented. . : L : I
Gap planting can be divided into two lypes as GP-1,GP-2. : GP-1; gap planting in random
shape made by logging. GP-2; gap planting in square shape made by attificial means with Smxsm,
10mx10m, 20m>20m, 30n>30m. Line planting ; planting in line made artificially with 2m,10m,20m
width and with length 120-160m. Consequently three types of planting methods have been testing.
From the results in 1 - 2 years after planting Gap sizes and Growth, Species and Growth, Light
condition and growth are mainly described as main factors in this S-year rcport.
In the futuré there are some articles to be looked into to ensure introducing MSF by gap
planting
1) Even though gap planting methods show superiority than existing planting methods, apli-
mum gap stzes are not specificd. Further study should make it clear from the both points of cost
ahalysis and obscr\}ing growth performance.

-2) Gap planting methods implemeated in Bukit Kinta site took excessive costs due to site

preparation in recovered vegetation cmrﬁdcfably, it would be a main theme to reduce costs of
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sctting up gap planting as well as costs of site preparation.

3) Light condition & Growth results showed over exposurc is Ie%c risky than excessive shad-
ing in S. parvifolia within 18 months after planting. Hereafter, light conditions of other specics also
need to be looked into and other factors( soil condition, micro climate in forest and so on) aftecting
{ree growlh need to be taken into consideration. _

-~ 4) In carly stage tending has been impleimented 3-4times in first year and 2 times in second
year as a standard, in futere optimum frequency and duration of weeding treatment nced to be
clarificd including factors of topography, light condllion and vegetation,

Establishing Arboretum in Chikus Block-A was also planned as onc of the activity under
silviculture field. “This was aimed initially to collect growth data for various species through the
'~ intensive care for the planted seedlings. From 1992 to 1994, 31 species were planted in 18 ha and _
34 plots were set-up. But for the sanie Ieasons as in opcnplantlin'g in Chikus Block-A, survival and
© growlh of planted trees were very poor. Only Hopea odorata, Tectona grandis, and Cinnamomun

- sp. showed better survival and growth.

2. Overview
2.1, Objectives

The objective of silviculwre field in this project is tOI_fDrlllilI{llC prop‘_crhnd practical silvicul-
ture technique for Multi-Storied Forest Management System through dcmé:istmlivc plantings with
various site conditions and with various species. This project aims not only for cxpeumcmq but
proper practical basis/seale operation -

2.2, :Concept

There is a'lot of options for establishing MSE. Among these opiion's, two approaches were
Lakert in this project. Oneis the com’cﬁiOn of existing forest, :such as Acacia mm!qﬁnn plantation,
loggui over natural forest, and p:oncu spccws secondary forest (Belukar), into Multi: storlcd for-
est. And the annlhcr is to establish MSF in bare land through mix and coemslenl plzmung both with
FGS and indigenous species. Table S1 shows the concept taken in this project. .
' Planting methods are mainly divided into two types, Underplanting and O;ien]}lallii:ig.
~ Underplanting means a method of planting trees under the influence of surrounding existing 'c'ari()py.
This method is to convest existing forest into MSFE, whercas openplanting mmeans a method of plant-
ing trees in the area without existing canopy. This method is adopled for bare land in cslabh%hmg
hURY (Photos S1,82). _

- Planting siles are mainly divided into two, existing forest and bare land, and existing forests
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Table $1 Concept of Silviculture Experiments in This Project

Experiment  1Site IUnderplanting Openplanting
Multi-Storied [Chikus |Acacia manginm|Strip planting; -
Forest plantation A (1:1), B (2:2), C (h:4),
D> (8:8), and E (16:16) type
Pioneer  species]Strip planting; - .
secoﬁdary forest [F (10m), G {20m),
(Betukan) H (0mype * o
Bare fand - ' Mixéd-_ & Cocxis{@‘nl
planting; A {1:1), B (2:2), C|
(4:4),
D (8:8), and E (16:16) ype
BK. - Logged-over Gap planting; - :
Natural forest GP-l{Random shape), GP-2
| (Square shape, Sm, 10m,
20m, 30y ' |
Strip planting; -
(2m, 10m, 20m)
Arboretum : Bare land - ' M_onoéu][urﬁ planting

Cﬂku 5

Photo St

Openplanting
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. B . . - AL
are further divided into Acacia mangium plan- SIS il S

tatton, logged-over natural forest, and
Belukar. Planting sites can be classified in
terms of location, one is the Chikus site of
lowland forest, and the Bukit Kinta site of hill
forest.

Planting Design taken in this praject is
divided mio lwo, one is a strip planting and
anollur is pap planlmg

~ Various kinds of planting specics were
chosen to determine some promising high
guality indigenous tree species for Multi-Sto-
ried i orest establishment.

" Beside establishing demonstration for-
est of Multi-Storicd Forest, cstablishing Ar-
borelum is the other activity. This was aimed
iitially to collect growth data for various
- specics through the intensive care for the

planted seedlings. So far 32 species were

. planted with monocultire planting, 3
Planiting methods are mninly divided N Photo S2 Underplanting
into two types, undcrphnung and - -
openplanting. Underplanting means plantmg trees undu ccrlmn area where influence of surround-
“ing canopy exists. This method is taken for the conversion of existing forest into MSF. Whereas
Opeaplanting means planting trees under certain area where mﬂucncc of th methad is taken in
bareland for establishing MSF. N _
Planting sites are iainly divided into two, existing forest and bare land, and further divided
into Acasia mangiwn plantation and logged -over natural forest. Planting sites can be classified in
terms of focation, onc is Chikus of lowland forest, and Bukit Kinta of hill forest. '
Planting design taken i in this project is divided into two, one is Line planting and another is -
Gap planting.

2.3. Background

2.3.1, Location

Malaysia is a tropical country located North of the Equator within the latitudes 1° to 7° Nunh
and tongitudes 100°and 119°Bast. The total land area is approximately 32.9 million ha with 13.2 _
million ha in Peninsular Malaysia, 7.4 million ha in Sabah and 12.3 million ha in Sarawak. Penin-
silar Malaysia that is located between latitudes 1°20° to 6°45" North, and extending {rom longi-
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tudes 99°40° and 104°20 Bast is separated from Sabah and Sarawak by 720 km of the South China
Sea, giving the country a coasl]mc of almost 4,830 km. Peninsular Malaysia is charactetized topo-
graphically by a series of mountain ranges which dominate the northern and central postion of the
country. The main mountain range, which extends from Thaitand in the North, to the state of Negri
Sembilan in the South, contains a number of peaks having heights of between 1,829 m and 2,171
m. [t is drained by three major river systems. Two of these, the Sungai Kelantan, and the Sungai
Pahang, drain eastwards into the South China Sea while the only miajor river draining into the
Straits of Matacca in the West, is the Sungai Perak.

Two sites were allocated in the state of Perak i in the westero part of he Peninsular Malaysia.
Cne is thc Chikus site in the Chikus Forest Rcscrve, which is under the jurisdiction of the South
Perak District Forest Office of the Perak State Forestry Dcpanmem; located 80 km south of Ipoh
(Fig.$1). The Chikus site consists of two blocks, namely Block-A and -B, the former is 300 hect-
ares of bare fand, and the other is 200 hectates of the Acacia mangitm plantation.

The other is the Bukit Kinta, consisting of approximately 500 hectares of logged-over natural
forest in compariments 146, 147, 148 and 150 in Bukit Kinta Forest Reserve (Fig.S2), which is
under the jurisdiction of the Kinta and Manjung District Forest Office of the Perak State Forestry
Department, located at approximately 25km east of Ipoh (4° 36' N 101° 44' E).

23.2, Ciimate
The climate of Peninsular Malaysia is typically humid tropical or wet equatorial and is char-
acterized by high temperature and no shortage of rain throughout the year. Under Képpen’s meteo-
“rological classifications, tlic area is classified as a lropical rainforest climate.

According to the report of the Tapah weather station, 10 km north of Chikus site, an annual
average preci pilaiion is 3,313 1mh an annual avéragc temperature is 27.6 °C, an annual average
low temperature is 21. 7 °C. an annual average high temperalurc i$ 333 °C. and an 'mnual average
number of ralnfall days is 168. Accordmg to the reporl of the Ipoh weather station, 10 ki east of
the Buklt Kinta site, an annual average pre(npltauon is 2,417 mm, an annual average lempemlurc is
26.9 °C, an annual average low temperature is 20.1 °C. an annual average high temperature is 36.1
°C. and an annbal average number of rainfall days is 192. According 1o meteorological record
-measured at Bukil Kiata site (Nov. 94 - Oct, 95), annual rainfall, annual average temperature, and

~ annuatl average humidity are 2,864 mm, 24.5°C, and 90.4 %, respectively.

2.3.3. Topography, Geotogy and Soil _

The Chikus site, has an overall elevation of 10 to 30 meters, with little undulation, and geo-
graphically can be divided into two areas: the northeast part (where Block-A is located), which has
somewhat extensive undulation, relatively deep valleys, and a relative difference between valleys
and forest slope ends of roughly 5 meters; and the southwest part {where Block-B is located),
which has little undulation, marshes around the valleys, and a relative differerice between valleys
and forest slopes of 0.5 to 1 meter. Geolo'gicaily. the nottheast consists of sedimentary and meta-
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morphic rock froni the Silurian to Devonian periods, white the southswvest is complis'ed of uncon-
solidated sediment from the Tertiary period, Soil is classificd as acrisols under FAO/UNESCO
classifications.

The Bukit Kinta site is siluated on a steep mountain 300 to 600 meters in elevation and consisling
of stecp dales and ridges. Geologicatly, it consists of granite, with some distinct exposed rocks in
some dales and other aréas, although overall weathering is extensive, with considerable clay for-
mation, Some quarlz dikes also exist. The arca around the experimental site is an ovemil steep
mountainous !'ngOTI havmg gradlents of 20 to 45 degrees. According to “Geological M'\p Of Pen-
insula Malaysia 8" Edition ,1985 », geology of this area is acid intrusives. According to “Soil Map
Of The world “ (FAO-Unesco, 1979), soils in this site are Acrisols.

2.3.4. Forest Types

The tropical rain forest of Pcmnsular Malaysia is one of the most complex ecosystems in the
world. It has a unique natural heritage which has evolved over million of years, and is rich and
varied in plant and animat life, There are over 8,000 species of flowering plants, of which 2,500 are
tree species; well over 200 species of mammals; 600 specics of birds; 140 species of snakes; 80
species of lizards and more than 26,000 species of insects. It has been estimated that 890 of the
2,500 tree spccie_s reach harvestable sizes of al least 45 cm. diameter at breast height (DBH). Of
these 890 species, a total of 408 have been introduced at one tlime of another to the international

~markets under the Malaysian Grading Rules. '

The forests of Peninsular Malaysia can be dmded into the followmg seven forest types ac-
cording to species and clovation . :
(1) Montane ericaceous forest ; . Elevation over 1,500 meters

(2) Montane oak forest ; 1,200 - 1,500 meters
(3) Upper diptérocarp forest; . 750 - 1,200 meters 3
(4) Hill dipterocarp forest; _ 1300 - 750 meters
(5) Lowland dipterocarp forest; ' 0-300 meters
(6) Peat & fresh water swamp forest; (- 15 meters

(7 Mangrove forest
The Chikus site is classifted as in Lowland d:plerocarp forest, and the Bukn Kinta sile is as
Hill dipterocarp forest.

2.3.5. History of the Sites
2.3.5.1. Chikus site -

The Chikus Forest Reserves with the total area of 2,000 ha, was originally classified as low-
land dipterocarp forest. In 1988, part of the forest reserve (1,500 ha.) has been identified as suilable
for compensatory forest plantation project with the primary objectives of converting marginally
poor fotest into forest plantation of fast growing species to meet the future timber demand. During
the establishment of the plantation i.e. between 1988 to 1989, this area was subjected to site prepa-
~ ration which involved operations such as clear cutting of the existing lrées and later the remains
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were stacked and burat. The remaining 500 ha of Chikus Fores! Reserve on the otherhand was left
intact as nateral forest. _ _ ' _ _

_ As mentioned earlier, Chikus Forest Reserves which was allocated for the MSFM Project
can be further divided into 2 blocks, namely Block A and Block B. The brief background of the two
blocks were as follows:-

a) Block A

The block made up part of the area {denhﬁed for Compensatory Forest Plantation Project -
which was planned to be established in 1989, The implementation of the iject was by contract
basis where tand/site prepatation which include felling, stacking and burning were suceffully car-
ried oul . Shortly after site preparation, the appointed contractor faced nanagement problems and
had to abandon the Project without carrying out any planting work. Since nothing was done to the
area between 1989 (o September 1992, the area regenarated into secondary forest {Belukar) with
predominant pioneer species such as Macaranga spp., Malletus spp., elc.

b) Block B |
‘The area was planted with Acacia mangium under the campensatory forest plantation project
in 1988. The planting distance chosen was 3 x 3.7 metres which resulled in planting densily of 900
trees per hectare. Prior to MSEM Project implementation i.e. 1988 to November 1991, the Acacia -
mangium plantation was subjected to prescribed forest plantation treatments such as:
a} Treatment 1.

‘The firs! treatment of the Acacia mangium plantation was catried out between4 to 6
months aﬂe; planting. It mvolved operatlon such as weedmg and prunmng of the planted
secdlmg ' '

b) Trealmem . _
: Thas treatiment was camcd out at | year after planting which involved slashmg}clear- |
ing of wceds and grasses (o the height of 30 cm. above the ground level, This activily aims
at cllmmatmg compelition and to ensure better growth of the planted seedlings. Prunning
of each individual tree was also done during this treatment whereby the branches on the
lower 50 % of the height of the trees were removed. '
c) Treatmcm 1.

Treatment H1 was carried out when the Acacia manglum tree reached 2 years old. The
operations qulve I; slashing/clearing of weeds and grasses, and 2; prunning of tree that
have been identified for final felling. The branches of the lower 50 % of the height of the
tree were removed. If the height of the trees were 12 meter or above, prusining was done to
all the branches up to 7.4 meters above the ground level.

“¢) First Thinning.

30 % from the original number of trees planted were felled during this operation

leaving 600 tree pet hectare. ' |
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2.3.5.2. Bukit Kinta site

The Bukit Kinta site is categorized as hill dipterocarp forest and has consisted of large num-
ber of Shorea curtisii (especially on riges), Shorea pané.{tbh"a, Shorea leprosula, and other specics.
Although the area have been inhabited with Orang Asli for long time and their activitics such as
shifting cultivation and plantation of banana, durian, and Petai (Parkia speciosa) might have ex-
isted, their effct to the forest would be negligible.

Trees in the compartments 146,147,148 and 150 were logged in 1990-1993 by method of the
Selective Management System (SMS). Compariments 146 and 147 were logged during Apr. 1990
- Nov. 1990, and compartments 148 and 150 were logged during Jul. 1991 - Jan. 1993. This is the

-only record of logging history in this arca. Before this time target area for logging was limited to
the area less than 1500 feet, however, under present forest law, linsitation for the elevation was
removed and the target was changed to the area less than 40 degrecs of slope.

This felling résulted in many Jarge and smal} gaps, and within the 2-3 year period, by the
commencement of afforestation in January 1994, dense shrubs consisting of bamboo, ferns, palins
and other tree species had regeneraled to a considerable degree. Height of bamboo reached over 10
meters and that of the secondary trees reached 4-5 meters. According to Post-Felling invcnltory
carricd oul in compartment 146 in 1993, it was found that there were a few remaining high quality
specics. There were only 4 treesfha of dipterocarp specis exceeding 15 ¢m in DBH. More than 90 %
of young trees (5 cm < DBH < 15 cm) had some damages or injury in felling and extraction of
timber. RS (Regeneration Sampling) species, which were nominated by Forestry Department, were
found only 34 trees/a in the area. o '

History of the Chikus and Bukit Kinta sites are summarized in Table S2.

“Table S2 History of the Project Sites

Year * Chikes 7 ‘ B.K.
o Block-A : " Blxk-B L
Originally  [Lowland dipterocarp forest L Hill forest

Fun. 1988 - [Clear cutting for compensatory planting project
Mar, 1989
Apr. 1989 Slash burning twice for the site preparation of planting

Acocia mangium

Nov. 1982  |Area was left over and Planting of : Acacia
. mangiiom :
Dec, I§S9 - |Belukar regenerated Weeding twice & Climber
* |apr. 1590  |eutting once
ul. 1990 Pruning ofAé'aria mangium
. |Apr 1990 - Selective cutting by SMSin
Nov. 1990 compartments 146, 147
|0k 1994 Area was allocated as JICA p}oje'ct site |
~ bt 1991 - Selective cutling by SMS in
Jan. 1993 | compartments 148, 150
£eb. 1993  Area was allocated as JICA

project site




3. ACHIEVEMENT OF WORK PLAN
3.'1. Five Year Plan and Achievement

The main objective of silviculture work is to establish demonstration multi-storied forests
and an arboretunt with practical large scale operation basis not with small scale experiment basis.

3.1.1. Chikus site _

Five year work plan was formulated at the beginning of the project. Table S3 shows the
initial plan and its progress. The figure of this (able was summarized on Japanese fiscal year (JFY)
basis, which begins in April and ends in March. Almost atl of these silviculture works were carricd
out by local contractors.

Establishing multi-storied forest by underplanting in Acacia mangium plantation, with
openplanting in bare land, and with undcrp!anling in logged-over natural forest were planned for
the area of 200 ha, 280 ha, 50 ha, respectively, and establishing arboretum was planned for the arca
of 20 ha. The progress of these plans were for the arca of 182 ha (progrcss rate of 91%), 110 ha
(39%), 50 ha (100%), and 18 La (90%), respectively.

Since the survival and growth of the seedlings planted in bare land were quite poor due to
harsh environment and inadequate scedlings qualities, the planting design was changed from
openplanting into underplanting in secondary forest (Belukar), Thus openplanting in bare land was
terminated by 1993 with the progress of 110 ha. Remaining aréa of 65 ha in Chikus Block-A was
planted with this new design in 1994.

~ Total area of 425 ba, which falls on 77% of initial plan of 550 ha, of MSI' and Arbomum
_ wcrc eslabhehed The unsuitable site condllxons, such as swampy area, forest fire, maccesmblhly,
el prmented altalnmg the initial planned acreage. - '

Large amount of supplementary planting was required espccmlly in Chikus Block-A.  Harsh
environment and other factors caused poor survival and growth of seedlings planted. Planting
design has been changed and also supplementary planting was plzinllcd 10 solve this problem. In
© 1995 and 1996, we have concentrated on supplemenhry planting. In Chikus, totally 131 ha, which
consists of 91 ha' of Opcnp!anlmg plots, 27 ha of underplanlmg in Acacia mangitm plots, and 13 ha
-~ of arboretum, werc replanted with different species. '

3.1.2, Bukit Kinta site

Initiat planting work was statted in I‘ebruary 1994 and finished March 1996. The original
schedule of planting work was delayed due to the conditions of forest roads and collapse of a bridge
along forest road by torrential rainfall in 1993. However, the S-year work plan was achieved with-
out considerable alteration.
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Table 3 Five Year Silvicolture Work Plan and Its Achievement

Type Désign Site 1992 11993 1994 1995 1996 |Total
Multi- Underplanting in{Chikus |50 50 50 30 200
Storied Acacia mangium|Block-B 42 S0 60 182
Forest plantation <B4%>| <160%>| <120%> <G>
Openplanting in[Chikus |50 80 100 50 280
bare land Block-A 38 72 4 o
<76%>| <90%> <39%>
Unde.rpianling in[Chikus -
Secondary forest [Block-A . 65 65
(Belukar) <G> <G>
Underplanting in|Bukit |6 14 20 i0 50
Logged-over |xinta 3 21 26 50
Natural forest <S0%> | <150%>] <130%> <100%>
Arboretum |Openplanting Chikus e - |10 _ - 20
Block-A 8 8 2 18
‘ <-%>| <80%>| <20%> <90%>
Total oo |46 174|120 10 550
88 163 148 26 425
<88%><112%>] «<85%>] <22%> <7T7%>
Type sie 1092 1993|1994 1995|1996 [Total
Supplemental pla;ning- Chikus ‘ ‘
o e ol | 3
Bukit
Kinta_- 4 03 0.3

Note: ltalic figures indicate initial plan

Most of the silvicultural works have been conducted by local contractor based on recommen- -

dation from FD.

3.2. Planted Species

Table S4 shows the list of species planted in this project. In Chikus site, 19 of dipterocarp

species, 25 of non-dipterocarp indigenous species (including one non-wood specios (Calamus

manan), two fast growing specics for openplanting (Acacia mangium and Hevea brasiliensis))
were planted in the experimental plots. In Bukit Kinta site, seven diplerocarp species were planted,
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Table-S4 Species planted in Project Site

Biock
Planting method

Forest type\. manglum plantatios

Design

Direction 2 type (EW & NS}

SPECIES
v Dipterocarpus carnuins

Multi-Storied Forest

Block-B
Underplanting

5 type (A-E)

X

Plock-A
Openplanting
Bareland
6 type (A-E}
EW EW

Unde:planting
Secondary Forest
3 type (FH)

Bukit Kinta
Underplanting
Hill Forest

8 type

Arboretum

Blogk-A

Openplanting

Bareland

+ Dipterocarpus baudii

s Deyodalanops aromatic.

1 Hopea odorata

>

bad¥-d

s Hopea pubescens

v Neobalanocarpus heimi

v Parashorea densiflora

v Shorea acrininata

v Sherea assamica

2|2 ;| 5| B 2| K

w Shorea bracteolata

(x| i

| x| >

11 Shorea cirtisii

vt Shorea gibbosa

1 Shorea glairea

wu Shorea leprosula :

bt A R

w Shorea macroptera

i Shorea muitiflora

v Shorea ovalis

u Shorea ovata

w Shorea parvifolia

n Shorea panciflora

el badtatbal

et P

n Shorea falura

Dy | R e e

n Acacia mangitm

(X)

n Agathis borneensis

w Alstonia sp.

s Aradirachta excelsa

w Calophyilum sp.

2w Cinngiiteinnim sp.

a0 Daceyodes sp.

PG| 2 el ]| =~ =< Ptk

a8 Dialium sp.,

3 Buwio sp. - .

a Endospermunt malaccense

>

3 Gonysiylus sp.

1 Hevitiera sp.

u Mevea brasifiensis

w Intsia pelembanica

w Palagainmn guita

" Parkia sp.

- Pemtaspadon motleyi

w Pouteria malaccensis

a5 Scaphium macropodum

<>

a Sindora sp.

« Swietenia macrophyila

w Tectona grandis-

s Foona sureni

Eadkaitad - Padba Ea ittt

o Calamins manan

X

Note_ : (X) means -ihe species which was planted as Fast GroWing Specios

19

14 15
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4. SILVICULTURE METHODS IMPLEMENTED IN THIS
PROJECT

Sitviculture methods taken in this project are stated in this section. This section must be
finalized as a silviculturc manuat for establishing Multi-Storied Forest in the future. During initial
five years, nccessary activities for establishing Multi-Storied Forest, sich as over-story felling,
subsequent plantings, lhmnmg,elc could not have been carried out in a large scale. After conduct-
ing these activities, silviculture manual should be compiled.

4.1. Chikus Site
4.1.1. Multi-Storied Forest by Underplanting in Acacia mangium P_lantétion

4.1.1.1. Demarcation of experimental plots

The Block-B was divided into three sub blocks and three years from 1992 to 1994 were spent
for establishing of Multi-Storied Forest in the area. The three sub blocks were named bascd on the
year of contract, namely Block-B(1992), Block-B(1993), and Block-B(1994).

Experimental plots were set-up to demonstrate different planlmg de elgm for different spe- -
" cies. Each plot has an area of approximately one hectare, with one silvicultural design planted with
- one species. Arrangement of plots are shown in Figs. 83, 84, and S5. '

CHIXUS FOREST RESERVE
BLOCK-B(1992)

: —u1 Frat
NPT, LT of ‘\‘H §3.
8- . &,ﬁ L
B, - inlu-[
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2 .?& A . . ',; g Y—_J_r__‘ L-' {%7 B ‘l
LEGE N DA *'-!!_E i "\ /’ e el ;H-I)s'l“ L “.S’ . : o
X M FELLIN G ™ N.h. Sione 28 N ) i . ‘ 3 ﬁ. .

1 HO PUANTING

FELLLNG DIRELTION: %
SOUTH = NERTH

) EELk TN G CERELTICHR:
EAST~wEAT -

Seed SWAD & RIVEN
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»
o PNTING PATIERNY 0 NggEEmem W T BT K F s-!
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Fig. 83 Arrangement s of experimental plots in block B(1992)
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Fig. S4 'Arrangemen't s of experimental plo'!s._in block 8( 1993)

Adtype -
B;!rpc :
C-typs ¢
.. D-type :
E-type .

Planting Pattern

I row interval
2 fows inteaval
4 fowt interval
$ rows intecval
i6 rows interval

'Fig. 85 Arrangement s of experimental plots in block B(1994)
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Acacia mangium was designed to be
felled in 5 different strip widths and 2 differ-
ent directions in order to mampulalc the light

condition . Felled rows and relained rows were
arranged alternately of the same number, A-
type (one row felled & one row retained, 1:1),
B-type (2:2), C- type (4:4), D- type (8:8), and
E-type (16:16), so as to attain 50 % of the
felling rate in number of Acacia trees (Pho-
tos 3,4,5). The felling direction of rows were
taken in two ways, East to Wesl (EW), an_d'
North to South (NS). Thus ten designs were
taken, namely EW-A, EW-B, EW-C, EW-D,
EW-E, NS-A, NS-B, NS-C, NS-D, and NS-
E. Acacia mangium trees were planted in the
spacing of 3.0 m x 3.7 m, so that actual width
b of planting strips were differed in EW plots
,, ~ and NS plots. Table 85 and Fig. $6 shows
the design and planting widths. -

Photo S4 Planting stip of NS-D type
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" Photo S5 Plénting strip of EW-E type

~ Table §5 Design and Planting Strip Width

INorth to South (N§) .

7.4m

Type A B < |C. D E:

“clled Rows: 1:1 2:2 44 8:8 16:16

Retained Rows

ILast to West {EW) 6.0m 9.0m 15.0m 27.0m 51.0m
Niim 18.5m 33.3m 62.9m




B- type

*@%@*@%@%@*@%@*@% ﬁ@@%@@ﬁ@@ﬁ@@ﬁ@@%

D-type

E -type

111 sope0oeeroorseee!

Remarks l % indicates Fast Growmg Spec:es (Ex. Acacla manglum)
2. ﬁi) Indlcates High Quality Timber Specxes (Ex Diptevocarpaceac).

3. Planting distance : 3.0 x 3.7ni.
4. Acacia mangium in site-13 were planted in Scpl - Dec. 1989.

- Fig. S6. Design of Multi-storied forest by underplanting in Acacia
mangium plantation '

4.1.1.2. Site preparalion

© In Block- B(1992) Acaua mangum: was felled in 3lnpq from July to Scpiember 1992 when
‘Acacid mongium had an average height of 13 m and an average DBH (diameter af breast height) of
14 cm ln Block B(1593), 'Acacia mm:gmm Was felled from October to December 1993 when
Amcm mangitm had an average hcnghl af 15.4 m and an average DBH of 16.7 em. In Block- :
B(1994), Acacia mangium was felled from October 1994 to ]'muary 1995 when Acac iQ manginm
had an average height of 17 0 m and ai average DBH of 17.3 cm.. :

- Acacia trees were felled with chainsaws and pruned on the spat, wnlh branches cut at the .
point where the diameter is 1ppro'(|malely 5 cm. ‘Fhis process was normally done by onc worker.
“All fetled trees were collected in tree length timber, and exlracted by a farming (ractor. The worL
team normally consists of onc loader and one unloader for each farming tractor. Although a bull- -
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dozer could be used for extracting timber in wide planting gaps, a farming tractor (wheel-type) was
uscd to avoid conipacting the soil. Most of the logs were extracted from strips, and then compiled
along the forest roads. |
After the removal of Acacia manginm trecs, remaining branches from felled trees, regener-
ated plants, and weeds were clared. These processes were mainly done by hands. A long hatchet
(50 - 60 em long) called “parang” in Malay was used for weeding. Branches were cut and accumu-
lated towards the side of remaining Acacia mangium trees. The weeding width was 2 in along the
- planting line (i.e., | meter on cach side of the position of planting). Beeause of the considerable
: rcgcncrali#c capabilitics of Acacia mangiwm, Escort 60DF was applied on all remaining SlumpsTo
stop sprouting. The soil was not cultlvatcd Feruh?cr was not applxed Site preparation record in
block B i is shown in Table S6 '

Table 86 History of Chikus Block-B

|vear | BlockB(1992) | . Block-B(1993) . Block-8 (1994)

|Nov. 1989 o . _Planting of Acacia manghun

Dec. 1989 - " Weeding twice & Climber culting once
Apr. 1990 ‘ '
Jul, 1590 : : Pruning of Acacia nimlgium

Wi 1992~ [Felling & Extracting of

Sep. 1992 Acacia .fnmnginrm

Sep. 1992~ |Site preparation
Oct. 1992 _ L
Oct. 1992 - |Underplanting of]

Nov. 1992 lindigenous species
Oct. 1993- | Felling & Extracling of

Dec. 1993 Acacia mangiun

Jan, 1994 - Site preparation
Mar. 1994 :
b, 1994 - |Underplanting of|.
May 1994 | 1 o : Endi.genous species .

0c11994 - ' | N R | o |elting & Exlraclmg of]

Jan. 1995 | C _ P : {Acacia mangium

Dec. 1994~ | - : - ' - ' S_ne preparation
Feb, 1995 - | .
teb. I995 - ' 1 ~ [Underplanting - of] -
| Mar. 1995 | - indigenous species

165



4.1.1.3. Selection of planting species
One of our main objectives is to determine promising high quality timber species for estab-
lishing Multi-Storied Forest. These species were selected from “Pocket Check List of Timber
‘Trees” (Malayan Forest Records No. 17). Species naturally distributed in {owland dipterocarp
forest were chosen for Chikus sites mainly. Although we have tried to collect as many indigenous
- species as possible, the irregular flowering and fruiting patterns of many indigenous species and
the lack of an organized system for seedlings production made it impossible te get enough amount
‘ol scedlings regularly. These problems forced us to rely on a passive system for seedlings selee-
tion. Planting species were selected based on the species available on the time of planting seasons.
Species planted and their origin in these experimental plots are shown in Table S4 and Table S7.

Tatle 57 Parting Species in Undemplanting in Acasia mangivm plantation

BLOCK YEAR  TYFE ORECTON 5P o' Panted  SeedWiling  hamedtPa su's MOREQ Prvate tsey | Dateswd
TTeT T TTTRETT T W =7 DA A T War 5% Ténd [T Pk I TTTTTTTT TRy S W
: 8 ¥ AE €W, RS Drydelropsroruita 0 Feb-My M SaadEwTseg Kancting Saangor Phate O My M 93
(] 8 ACDE EW U PPEC YN Vi L waeg Ko Bomng  Tamggamu Prhae hg2
8§ ABCE W Hop 31 adonls Varse Widng Pagag Peak . FD Papangt San 3
-] H AE iw Hop 82 puescers TR Nes T wung Chicy Feok Mk Bt ]
8 o AE . EW Wel5s pu'vetemca Y R Varss Sad - Bastw Pk Coaca S
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a " u AE EW, N5 Purlaspaton moted Fab May ™ W ting tndu Fok HCA Hod 92420, 93
[ I N L33 W AS  Srerasumicgm FabMay | Wideg Mok Samen FOM sy PoAgw
a 4 AT W Sheed dtmmict Feb War 95 . Wng i Baa Panh SCh : Baw
] 93 ACDHE W Sroiea ara . kebwe wdog Kt Satar Kot Procate e S0 Va9
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8 En < €ew Frraa s da Feb s Sext fasdg Pek pCh [y
€ ] AE €W ShGwh st Fe Way 34 v fag 8asieg Purik »Ch S 93
L] "] < €w Shi o racn g Feb 9% Saxd Gadrg ¢ Paak WA S92
] AE EwW Sheres ks Fat Mo 24 Soed - Botu Pyl Rl Mar 34
] ] Ac (22 Shired nale Fab War 55 fred Bavirg . Pk C 2CA p9)
8 w2 AE EWL NS Shora paackia O Nev 42 Wigog Warng Fask FDManong (]
L) o AE €w S pa e Mom Feb Nt 55 Siat Gauvh Pk HCA, A9
8 9. ABN €W Canmusmaran Mard Wit KomSenr - Maldh Proe [ H

Four indi genous specics were |ﬂﬂ1il¢d
n_hdcr Acacia mangium conopy from Octo- -
b:cr‘to November 1992, Ning indigenous

N speéie_s were plmiled from February to May
1994, :Ninc indigenous species were planted
from February to March 1995 (Photos 6, 7,
8, and 9). '

Photo S6 Shorea leprosula planted
in NS-B in Block-B(1992) at 30
months after planting
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Photo S7(upper left) Shorea
acuminata planted in EW-D in Block-
B(1983) at 22 months after ptanting :

Photo S8 (upper right) Dryobalanops
aromatica planted in EW-A in Block-
B(1992) at 30 months after planting

Photo S9 Pentaspadon motieyi
planted in EW-A in Block-B{1992) at
23 months after planting




4.1.14. Planting
Scedlings were planted between

Acacia mangium stumps in the planting

strips after felling of Acacia mangitm.

Thius the spacing was in accordance with
that of Acacia mangiinn. The spacing of  3om
3.7 m x 3.0 m makes the density of 900 - ¥ - - - o .- - B
trees per heetare (Fig. 87). Thie actual | '
~ density of high quality timber species in S e IR
project sites canie to 450 trees per heel- Flg. S7 Spacing in underplanting in Acacia
are as 50% of upper layer were designated mangium plantation
for felling,
Before planting, Bamboo stakes : _
were placed into the ground to mark the planting position (i.c.; the hole whcrc scedlings were (o be
planted). Staking was useful not only during phnlmg time but also during subscquent w ccdmtﬁ
time for showmg the position clcarly
Sccdimgs were transported from the nursery {in block A) to the site before 11:00 a.m. or alter
5:00 p.m. This is to avoid the harsh sunlight and _hlgh temperature in dayium which harm the
‘seedlings. A covered truck was used for !o'ng distance transport (i.c. ,more thai 30 minutes diive).
Gene crally planting was designated from sunrise to 11:00 a.m. or 4:00 p m. to sunset. ‘However in
the naccower planting strips, such as A-; B-, and C-type plots, planting was allowed :.1Il day long
because of their shady condition. - ' S
A planting hele is 20 cm in diameter and 20 cm depth, or xhghily larger (han the pot siz@. An
instrument called * ‘pengali” in Malay, which has a round blade Wllh a 1.4 meter wooden handle,
was used to dig these holes. Before planting, the plashc bags wcrc removed from the potted seed-
lmgs to prevent the soil from criunbling. Sccdlmgs were placed into the planlmg holcs, then they
were fitled with soil. Weeded grass and shrub were put arcund the secdlmg as mulch. Removed
bags were placed on the top of b:_miboo s;lakés to indicate planting position. These bags on bamboo
stakes indicate that seedlings have actually been planted, and served as indicators for the seedlings
planted during subsequent weeding. . “
‘A'survival rate t:ur\(:y was carried out one month afler planlmg Ifitis dc..tcrmmed that 20%

- of more of lhc secdlings lnd died, supplcmcnlal plammg is carried owt wlthm lFm next lwo moiths.

5 4 1.1.5. Tendmg : :

Weeding and climber cmlmg wete carried out at the same time. Whllc weeding and climber
cutting should be carried out depends on the growth of the vegetation idcally, extensive weeding :
“under a contract basis suited to the volume of vegetation was difficult because of thg {arge scale of
area and intricacy of preparation of contract work. Beside actual necessity of weeding and climber
culting, regular tending was needed for the smooth implementation for regularly measuring of the
plots. The first weeding and climber cutting were carried out 3 - 4 months after planting. Afterward
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they were carried out in every 3 - 5 months
- depending on the growth of undergrbwlh.
These works were mainly done with
hatchets at the initial stage of project in order
- not to damage the scedlings. Weeding was car-
ricd out by line along the planting line, and
~ the width was 2 m along the planting line (i.e.,
1 meter on each side of the position of ﬁlanl-
- ing). Climbers on the seedlings were removed
“carefully by hand nof to damage the seedling
“shool. After second time of weeding, works
“were done by machine; bush cutter (Photo 103},
because of the increase number of planting
sites. Climber cutting was still done manu-
ally. Compared to manual weeding, 111a§:hin-
.ery ‘weeding had more problems with
- misweeding. S
" InCtikus Block-B, the growth of forest
floor vegetation responds to the difference of

the ]ilaming_ strip width, The followihg S spe-

Photo S10 Weeding by bush cutter

cics. weré main targets for weeding;

'l) Perotis latifolia (Maiay name : Ekor
:ku.ching}i This grass is thc'd(:)min‘ant s_pécics
of weed in wider plamiug strips, i.e. D- and E-
type, where received ample sunlight. [t is
hardly found in shaded arcas, such as the nar-
rower steips in A- and B-type. _

2) Mikania miérdn'!ha (Common name : Mile-
a-miﬂuté}: This 'clhnbe} is quite commen all
over in Chikus-B, éspecially moist site. This
sbecics £r0WSs Vigorousl_y, so frequeit removal |
was required (Phioto T

Photo 11 Mikania micrantha on
planted seedling



- 3) Dioscorea sp. (Malay name : Belokok) : This climber is found extensively in Block-B, can

completely cover and kill planted scedlings if weeding is delayed. Fhis climber can bend the

* shoot of seedlings and greatly retacd the growth of Shorea leprosiila, Shorea parvifolia and
other species with extremely soft shoots. This climber is distributed largely all over Block-B,
on moist soil, on dry soil, in wider strips, and in narrower strips as well.

4) Ipomoea triloba (Malay name : Selaput tunggul) : This climber is not so extensive as Dioscored
sp. but has thicker stems (2 - 3 mm diameter) and can bend seedlmgs shoots and retard
-seedlings growlh. . '

‘5) Ram!m fasciculata ( (Malay name : Dun) This climber i 1s less widely dlstrlbulcd las cven
tougher and thicker stems (4 - 5 mm d:amctcr) and can bend over and (hus damage the entire
scedlmg _ _ I

Beside these weeds, regeneration of Acacia mangium was outstanding cspccmlly in D- and

E-type in Btock-B(1994) area, while it was not observed so much in BIock-B(l992) and Block-

B(1993) arca. This might be caused by miass fruiting of Acacia in Block-B(1994) after their strip

félling. Acacia mangium was felled in Block-B(1992) from September to October when they were

2 yeérs and 10 months old, in Block-B(1993) from October o December when they were 4 years

old, in Block-B(1994) from Seplember to Gclober when they were § years and 2 months old.

ﬂ Amcm mangium is said (o start their fruiting after 3 years ofplﬂnlmg, and have its fruiting scason

_dll year aronnd in trapic region. This may snggcsl that the age of Acacia mangiunt and the upper-

story l'é_lling time should be considered carefully, otherwisc undesired natural regencration will be

 cnhanced. : S | : '

In this § year pcriod, pruning for planted species was nol carried out. Through the ﬁdd
observation, seli-pru nipglof the :pléntcd species is slow. Observation should be continued.

Table S8 Vegetalion in Each Planting Design and Necessary Frequency of Weeding for Each

[)t_*slgn
Type | Stip Vegetation | Mean height of | Frequency of weeding
| width L . | végetation ,
A ]_-row. Herb and Fern iy o ' 2-3 ‘tin.:cs: per year
Bz 2-row i Herband Fern . | I m: ‘ 2-3 lilﬁcs per year
C dow | Herband Grass: | Im ~ | 3 uimes per year
D S-tow Grass 2Zm _ : 3 - 4 times per year
E  l16row * | Grass 12m - |a-s times per year
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4.1.1.8. Supplementary planting
Generally survival and growth of planted seedling were well in Block-B. Poor results were

observed in E-type plots and in water logging area (Photo 19).

In 1994.and 1995, supplementary planting was conduced where the survival rate becare less

than 20 %. Diflcrent species than originally planted specics were planted not to repeat the same
I g ¥i P

Table 59 Planting Species tor Supplemenlary Planting in Underplanting in Acacia mangium plols

“problem and o try as many species as possible. Species planted with thicr origin are shown in
Table S9.

BoOC|C ¥EAR TYPE DIRECTION Ael. SFF .Da:a Manted SeadViding Nane of Fiace Sl JICA FED | Private nwrsery Date acgiited
R o [Ty 1 Shorea pardinis GaNov.92 Widing Manong Pacah, F0 (Manong) Asgo2
& w D EW 2 Shorea Custisi c<Pugfantas V5Fb08 Soed Bukil Larut Parak JICA FEb-65
B w2 £ EwW 1 Shotza parvioha 10-Hov-92 Widing Manorg ' Perak FO (Masgng)h Aog-32
i 92 E Ew 2 Storeabracleciala cBoplant>» 15Feb-96 Seed Urkrpwn Kediah | Piivate . Ou9l

B 92 E EW "1 Meobalanacaus hainie 12-Kov 82 Secd 8 WhAnGg  Kuala Betang  Tarenggaru Faivsty (Kuala Basang) | AUg.-Sep-92
B 92 £ EW : 2 Shorea cutish <<Restant>» 45 Fidr-96 Sced Bukil Larut Perak JICA " Feb9s
.B 9 A SN T1 Shorea scuminata . ¥2-Muy-04 Widing Manlin Sembifan FD Manii} A3
R n A SN -2 Dterocapus ke ccfloplantss 15 Feb 06 Sead Bauding Perak JICA Dec-94
B 91 v) SN "1 Shoted acuminata 07-Ape34 Widfing Mantin Senbitan FO {Mantin} Ag-93
B w1 [} &N 2 Diptorocargus orimilus < <Aadants» VS Fcb.08 Seed Bikam Perak JCA Jan-55
[ a E EwW 1 Shores acoimnala . GF Ape.3d ’ © ¥Whiing Mankn Sembitan FO {Mantin) Angy93
n s E Ew 2 Anisddera tutsh <sPeplant-> 15 Feh- 56 Seed kil Lart Parak JCA Fob-95
» 9 o Ew 1 Palaguium guit 08Mard4 . wWhiling " Teionoh Parak L MEA Jun-91
B 91 o Ew 2 Storea parvloina <<Auplunts> 15Fe0 56 Saed &kam Parak JICA Janegs
n al E EN 1 Pafaquaum guiz : Gt -Ape-gd Wriding Terungh Perak ' sica Jun-33
I n E Ew 7 Sherca glasca <«Hepdanis > 15 Feb-0% | Widlding ‘Urkmown Kadah - Privaie MNov-34
] ] B Ew U Deyslolatops womatea 22-Mar34 - Beed B Wilding Karching Selangor Prvate #ar9)
Lt 4l B (343 2 Shores eprosola < <Beplasfs> 15.Feb-06 . Seed Uty S Perak HCA Sep-94
B 7 c Ew 1 Shorza glaea 04 Mar-54 - Wrding Kot Setar Kedah Frivate {Kola Sotar) May-53
i 2 C £ 2 Shocea pdiviola < cfaplantas 15 Feb 06 Soed Bikam Parak NCA Jar 9%
3] 9 ] £y 1 Shoreagaua ’ 48 Mar 94 Widing Kola Selar Kedat Fiteate {Mola Setar) May-93
B n o] CEW 2 Shorea prosita < <Beplants> 15 Feb- 26 * Seed My Stim Porak NCA . Sopod
R 3 £ £iv ¥ Parashwea denstina 03 A 9i widing Bauding Perak hCh - Aug93
P « E W 2 Shruwsa curlsh c:F(I;])ia‘rb: 15 Feb-96 - Seed Bukit Lanut Perak JCA Fub 95
E a; B £ew b Dryohatanens pomatd 23Mar-34 Saed B Wilding Kanching Sotangos Povale War-33
3 &) B £wW 2 Showa pucnioha <<Replait> 15F b4 Seod © exam Perak JCA Jan-§5
e 3l ul W i Drjotisanops soniesca 06Mar34  ScedB vildng | Karching Selanger Palyata War-93
E a3 o W 3 Dipldnocargs lagiveus < Rigiantss 15 Fab 95 Seed . Bukit Larut Perah JICA Feb-9%
) el b SN i Dwr.-t-planf-ps AT A 09 A9 Sovd B Wilding Kanching Salangor Pilvala 393
5 s o SN 2 Dgicrocapus thiongilois << Rapfants> 15-Fotr 06 Saad WuKenas Perak JICA Fob8s
a 43 3 Ew 1 Dpbalanops aromatia 4 AN Sond B Wiling Xanching . Solangor Frivale K93
L a9 E £ 4 Dt-tu:&:a S Cotwlus < Plaflantsa 15-Feb-06 Seod Gauda Peral JiCA Jusad
a “ E SNy 1 Dryohaleoops aromatea C7 A 94 Seed & Wiliding Kanghing Selangot Frivate Ju4-93
o+ aj £ SN 2 Tenmnalacaluppa c«Rugantss 5.3l 95 Wding Ul Shim Ferak HEA Ocl-94
R £ A b 1 Perdaspadon moley 18- May 84 Welding Chkus ferak JiCa Janr @)
2] wl A SN 2 Termiralid ¢ a%ppa <<FlrPant=> 13- hi-95 wing Uiy Stim Perak JICA Ocl-94
" 3] B SN 1 Pomaspadon molleyi 17-May-04 Vlding Chikus Ferak JCA Jan-93
1Y i =3 SN 2 Diderocages 1aginous ccfleplantss 15-Fob 36 Sced Bkt Lard Porsk JCA Feb 55
13 ) o N 1. Penlacgadon molleyi 1 Apr-94 Wihog Chikus Porak HJCA Nov-§2
@ w0 SN 7 Digheace s ke cxReplants V5-Feb-96 Sead Pouhng Pergh JCA Dac-24
F 3] E EW 1= Porlaspadon moticg T 05 Aprad Wikfing Crbus Perall JCA Nov-92
v a) £ Ew 2 Shorea el coRapiants> . ASFobog VEHfing Bty Gajah Porak JicA, k53
I 91 £ SN DT Pobtaspadon moey Mgt Widing Chikus Petak JCA Jan93
B RN SN 7 Tenuralia catappa <<Fuglants> : ts-.u-gs : wilding Uty Stim Parak JEA X191
i ¥i C._ EH LN Shorea macrophea 05 #0094 | Viddig Bauding Perak JICA Sep-93
<] bl C W L2 snéuea assarritd <<Roplant»> 15 Fob- 36 WEging Teipnoh Ferak JEA Jen-44
5 [N} [»} W t  Shocea macrgtoa . 27-Mar.0d ’ Wriding Pauding Petak HEA Sep 93
E o D EW 2 - Shicpa cuisa < <Rppdant=s 1S Fot- 56 Sood " Bukitiarad : Perak HEA Fab-05
5 i3 E Ew 1 Shored macroplera 11-May 94 Ve-ling Bauding Perak JCA Sep-32
1] Tl E Ew 2 - Digdcrocarws laginous u.ﬂag-!.a'-tn 15-Feb- 96 Soad BukitLard Perak . JICA Feb-95
R T E EW "1 Srorea gaxa 07-May-84 © © Wedding Kota Setar Kedsh Puivate {Kota Setay Way 93
11 E EN 2 V5 Feb-96 Seed Ul X2nas Pergk JICA Feb-55

Dapsenacagus ubiorglons o< Reglant=s
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- Photo 19 Waterlogging in:experimentai plot

Photo 14 Waler buffaloes encroaching in experimental piot' o
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4.1.1.7. Pest and discases

Because of the Chikus sites’ flat ter-
rain, numerous marshes and adjacency toex-

lin mining area, where plants and ollhcr'

weedls are bountiful, waler buffaloes él}_{l
catile were pul to pasture here, and many
entered the project sites to graze the veg-
ctation thal grew after weeding (Photo 14).
They trampled some scedlings (Photo 13),
and made some wound on the lower parts

of the stems of planting scedlings with their

body rubbing (Photo 12). Some fungi were
found to invade from these wound especially
of Sharea leprosula. Detail research on this
natter was conducted by Dr. S. 1TO, the
shorl term expert. -

‘Though we have asked the owners to

graze their water buffaloes and cattle else-

where, it had proven impossible to deter-
mine who were the actual owners of the
animals responsible for the damage. For the
. prevention of cattle and water buffalo dam-
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Photo 12 Canker on the slem of Shorea
leprosula in block B .
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age, a fence was constructed around some

- plots. It was very effective, but other animal
damage, maybe caused by wild boar still re-
mained.

Same stem wound was also found on the
natarally regencrated Sharea leprosula in
Belukar in Block-A (Photo 15). It was found
after the strip felling of Belukar. ‘This wound

“might have been caused by some animal other
“than catlle or water buffalo.

Beside this plienomena, other wound on
the upper part of the stem was also obscrved
‘in 1995 (Photo 16). This wound might be
caused by squirrels. ‘This damages were found
also on Acacia mangivm stems (Photo 17). In
1996, some of (he wound trees were found to
‘.bc broken on the point of the wound. Fusther
obscrvation and study is required.

Many dipt'erocarps suffered from some

damage by lcaf-eatmg insects, while they were:

?s Photo 15 Stem wound on Ihe slem of
Shorea feprosula in Belukar in BIockA

Photo 16 Stem wound on the upper part
of stem of Shorea leprosula in Block B
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not so serious. Neobalanocarpus heimii suf-

fered from the shoot sucking inscct (Miniis
-~ longicornis, Coreidae family, Hemiptera or-

der). After the attack by this insect, multiple
- leader formation was obscrved on this spe-
cics. Beside from this species,
Neobalanocarpus heimii was suffered from
the leaves eating insect, such as pest in group
-order Coleoptera, order Lepidoptera and or-
\der Orthorptera. ( Reported by Dr. Yaacop
abd Wahab f UPM)

After September 1995, Soine Acacia
mangitm were found dead in a group (Photo
I8). According to Dr. Lee Suc See at FRIM,
this might be caused by some fungi. in the soil.
She su geested to dig a drain surrounding dam-
aged trees to prevent the spread of damage.
1 Block-B(1994) plots, this was found ex-.

~ tensively.

Photo 17 Stem wound on the upper pait
of stem of Acacia mangium in Block-B

i

o "’ Photo 18 Acacia mangium trees dead in
a group



4.1.2, Muiti-Storied Forest by Open Planting

4.1.2.1. Demarcation of experimental plots _

Multi-Storied Forest by open planting was established in Chikus Block-A. The block was
divided into two sub blocks and two years from 1992 to 1993 were spent for establishing of Multi-
Storicd Forest in the area. The (wo sub blocks were named based on the year of contract, namely
lilbck-l\(l%l) Block-A(1993). Expcrimchta! plots were set-up to demonstrate different planting
designs with different species. Each plot has an area of approximately one llCleR, with one siltvi-

cultural design planted with one species. Arrangement of plots are shown in I lg 8‘% and Fig, 5‘)

41.22. Site preparatlon
Belukar was removed by a backhoe. Slash weré left for \wcml weeks to clry, after which
~ they were hcapui and burned. He aping involved using a D6 class bulldozer to stack them at appro-

priate intervals. When heaping trees with the bulldozer, caic had been laken to move topsoil as little
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Fig. S9 Arrangements of experimemaf plots in Block A{1993)

as poSsi.hlc. -Approval i‘oi_* slash burning was given by the Environmental Agency.’ After slash -
burning, the debris was again heaped and bured. ‘Consequenitly burning was carried out twvice.
This was lhdbtdinufy process of §ite prc'paraiion for Acacia rﬁrxzagi:un. The site was nol cultivated. -
ln‘B!m':k-A( 1992), Belukar was removed from October 1992 to January 1993, when it was
(wo and a hall years old and 2-3 meter of hight. Although the initial plan called for the completion
‘of site preparation by November 1992, the poor performance of the contractor resulted in a two-
month detay. The arca was planted from Januvary to May 1993. In Block-A(1993), Belukar was
removed from September 1993 to Febriary 1994 when it was 4-5 meters of hight. The area was
;planlcd Irom March to May 1994.
| Becawse of time constraints to follow the working schedule, we were obliged torely on the
heavy duty machineiy for the site prcparalioh, while soil compacting was anticipated, it was not
cerlain how the soil compacting would affect the growth of trees subsequently planted. If the time
allowed, manual clearing should have been taken. The record of site preparation is shown in Table
S10.
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4.1.2.3. Planting
The most intportant prerequisite for the selection of planting specics is the ability to with-

Table $10 History of Chikus Block-A

Year - " Block-A (1992) Block-A (1993)
Originally Lowland dipterocarp forest
Jun. 1988 - Clear cutting for compensatory planting
Mar. 1989
Apr. 1989 Slash burning wwice for the site preparation of planting
Acacia mangiumn
Arca was left over without plam.in g Acacia mangiwﬁ
and Belukar regenerated
Qct. 1992 - |[Removal of Belukar and
Jan. 1993 stash buring
Jan. 1993 - {Mix ami  coexistent
May 1993 planting of both FGS and
HQS
Sep. =1993- Removat of Belukar and
Feb. 1994 slash buraing
Mar. 1994 - " IMix and  coexistent
May 1994 *Iptanting of both FGS and|
HQS

stand harsh sunlight in this experiment. Acacia mangitm was chosén as the fast growing timber
spc’cics'(FGT Stin Block—A( 1992), and Acacia mangium and Hevea brasiliensis were chosen as the
FGTS in Block-A(1993). The clone for the timber harvest of Hevea brasiliensis, PB260 was planted.
Specics plmitcd and thi¢r origin in this experimental plots are as showa in ‘Fable $11 (Photos S20,
S21, 8§22, §23). '

Table S11 Planting Species in Openplanting

BLOCK YEAR TYPE OQIRECTION SPP Date Planled  ScedWikting  NameofPlace  Swule | JICA/FD{Privalenursery  Data acquired -
A 922 At EW - Hopeaodorata May-33 Widing Kuala Berang  Terenggany Piivata Aug92
A 9 AL EW  Nsobaianocarpus heimil Jan-Apt. 93 Seed AWikling  Kuala Berang  Tecanggany  Privble (Kua'a Bierang) Aug -Sep-2
A 9 AL EW Shorea lepeosdla Feb.-Apr. 93 Wilding Chikus Perak HCA Nov-92
A g2 . AL EW Shorea parviloba Feb. Mar. §3 ' Wilding Mznong Parak FD (Mamongh Aug-22
A 91 - AE EW | Calophylumsp. Ape -May 94 Wikding Besaut Perak JCA " Ape93
A §3 AE . EW Oryobalanaps Bromatica Ape-May 84 Szed B Wilding Kanching Selangor Privata Jub§3
A 83 AL EW.  Encospermum ma!adce:_\se 2ot -May o4 Wikding Mantn Semblan O {Mantin} Apy 53
A 93 A€ EW Penlaspadon motleyl Apr-dun. 94 Widing Chikus Perak JicA Now.92-Jangd
A 33 AE EwW Poulera maladeensis Apt -May 04 Wikding Teronih Patak JICA Jun-93
A 83 AE W Scaphivm maropodum Apr-May 94 Whiding Kota Setar Kedah Privale (Kota Setar) Oct-93
A §3 AE EW Shorea acuminata Apr-Mzy 94 Wikdng Martie Sembian FD {Manting Aug-5d
A 8 A€ CEW  Shorea beacleglata Apr-Mzy 04 Seod ¥ota Setar Kedah Private {Ko'a Setar) Oc193
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Photo S20 Shorea parvifolia .
- planted in block A(1992) at 24
months after planting =~

‘Photo S21 Shorea bracteolata planted
in block A{1993) at 20 months after
planting

Same planting design and methods

- were taken as that of Multi-Storied Forest by

under planting in Acacia mangiuin plantation
for the purpose of comparison. Fast grow-
ing species (FGTS) and high quality timber -

- species (HQTS) were mix planted at the same

time. FGTS were expected {o grow faster
than HQTS and pfovidc shade over them. -
FGTS and HQTS were planted in ‘alternate
rows of the same nuimber, i.e; A-lype (one
‘row of FGTS, one row of HQTS, 1:1), B-
type (2:2), C-type (4:4), D-type (8:8), I-type
- (16:16).. Only East-West planting direction
was taken {Fig. S10). o
o Seedlings were planted in 3.7 m x'3.0 |

m in accordance with the spacing of Acacia

~ mangiunt plantation (Fig. S11). This results

in a density of 900 trees per hectare. Since

© FGTS and HQTS were planted alterately




"A-lype B -type

AGADADADAPADADADA AADDAADPAAGPAADDAAPDAA

C-type D -type

AMAGOOPAMMA AAAAAAMMODPDPOPPRLALLALS

E -type

ADDDOPOOVPPPVPOPPALAAAALALSALLA

Remarks 1. % indicates Fast Growing Species (Ex. Acacia mangium}.
2, Ci) ‘indicates High Quality Timber Species {(Ex. Dipterocarpaceae).

3. Planting distance : 3.0m x 3.7m.
'Fig. S10 Planting design of multi-storied forest by openplanting

in the same numiber of rows, the densilics were 450 trees per hectare for each. Contrary' to the
spacing in Block-B, planting rows were spaced 3.7 m apart and uulwulual seedlings 3 v apart,
Planting inethods were the same as those of underplan[mg in Acacia plantation. Staking was done
before planting as the sane manner as in

“under planting in Acacia plantation.

4,1.2.4. Tending T
Weeding and climber cutting were '
carried out at the same time. While weed-
ing and climber cutting should be carried
out dcpéndcd on the growih of the vég- Ctrem
etation ideally, extensive weeding under '

a contract basis suited to the volume of
vegetation was difficull because of the -

large scale of area and intricacy of prepa-

ration of contract work. Beside actual

necessity of weeding and climber cutting, Fig. S11. Spacling in opehplanti.ng
regular tending was needed for the :

smooth implementation for regularly
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Photo S22 Hopea ofdoré!a planted
_ in blockA(1992) at 21 months al-
'~ ter planting '

Photo 523 Neoba'!anocarpus heimii
planted in blockA(1982) at 22
months after planting

measuring the plots. The first weeding and
climber cutting were carried out 2 - 3 months
after planting. Afterward they were carried
out in every 2 - 4 months depending on the
growth of undergrowth. This frequency was
1 - 2 titnes mose than that in Block-B. Climb-

crs on the scedlings were removed carefully

'b‘y hand not-to damage the sécdling shoot.

Climber cutting was continued manually.

" Circle \vécding was taken at the initial
stage of project. Vegetation around a secd-
ling was weeded with the diameter of I m. In
this method vegetation recovered very quickly
within one month after weeding. And it was
very di_ﬂ‘icdl( to investigate the accomplish-
ment of work. Afterward circle weeding

manually was changed inte line weeding by

machine; a bush cutter with gasoline engine, -
because of the increase of planting site. Weed-




ing was carried out by line along the planting line, and the width was 2 m along the planting line
{i.c., | meter on cach side of the position of planting). Compared to manual weeding, machinery
weeding had more problems with misweeding. '

Perotis latifolia (Malay name : Ekor kuching) was the dominant specics in Chikus Block-A.
This grass grew vigorously with the mean heights of 2 to 3 meters. Some shrub, such as Trema sp.
and Melastoma malabathricum, was found on the ground with thicker surface soil layer. Climbers
~were not vigorous, but under the shrub Mikania micrantha was found.

bi this S year period, pruning for both FGTS and HQTS was not carried out. According to
silviculture manual for compensatory planting prdjcc: for Acacia mangim, Acacia mangiun is
‘needed to prune at three yéars old. In Ch.ikns Block-A, Acacia mangiunt is not considered to be |

pruned for serving as a shade trec since the growth of Acacia is so bad.

4,1.2.5. Supplementary planting _

In the open planting plots in Chikus block A, survival and growth of plamcd seedlings mclud
ing I-GTS were very poor (Photos $24-828). The reasons of this poor growth will be discussed
later. Since better growlh was not expected if we re-plant scedlings of indigenous speciés in the
saine way, different planting method was introduced in the are_é planted in 1993. The area was
divided into twa sites as shown in Fig. $12, and Acacia inangiun! ivas chosen for main replant
species for qmck recovery of the site. |

In one site, only Acacia mangium was planted in rows from Janumy o chruary 1996. In
order to clarify the provenance, Acacia imangitun sceds were imported directly from Australia, and

carefully raised in JICA Chikus Nursery. After the cstabhshmcnl of Acacia numemm forcst in a few
. years, indigenous specws will be planted between the rows of Acacia mangunn {Fig.S13).

The other sitc was weeded in lines from February to March 1996. Rctmncd grass and shruh

were expected to provide shade on cleared line. HQTS and Acacia mangiuni were planted in clearcd

Pholo $24 Insuffi-
cient growth of Aca-
- cia mangium and

poor survival of

Neobalanocarpus
-heimii in A type in

block A{1992) at 32

months after plant-

ing
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Photo 528 Poor growth of Hevea
brasiliensis (Rubber) inblock "
A{1993) o

Supplemantacy Planting

with Acdeid mengins

Supplementary Planling
with dceche mangium & J, =" ’

Ind¥genout dpecicr

- Fig. $12 Arrangements of éxperimenlal plots for supplementary planting in BIockA N
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lines in February 1996, and planting lines were arranged one by one alternately (Fig. S14). Specics

planted and thicr origin are shown in Table 812. ‘ l

| The seedlings of HQTS were treated with hardening. They were exposed to full sunlight one .

week before planting. All leaves were cut in haif in order to reduce excess transpiration (Photo 29).
Mulching was applied around the planted seedlings to get rid of high surfacc soil temperture

and dryness. Caoconuts husk, oil palm leaves, and oil palm bunches were used as multing materials

© (Photo 30-32). ' o

Photo 829 Seedlings of Shorea leprosula cut their leaves in half length
in order to reduce excess evaporation. '
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Table $12 Planiing Species for Supplementary Planting in Openplanting Site

CPMOCK  VEAR TYPE DIRECTION Ref, SPP

Ni; ma of Place
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Uiy Yaray

Date Flarted  SasdWikding Stata JICA IFDfFli.tare nurséqr Date 2cquized
g2 A EW 1 Naobalanccarpus haimii 21-Apr93 Sead A Wikding  KuslaBerang  Terangganu Privala (Ksala Bardng) Aug. Sop-92
92 A Ew 2 Neobalanocarpus heimil c<Roplant»» 18-Jan-94  Seadd Wikdng  Kua'a Berang  Ferangganu Piivata (Kuala Barang) Aug -Sop-92
o2 -3 EW 1 Naobalamocarpus Reimil 21Ap93 Sead AWiding  KualsPerang  Terenpgany Frivaly Kuale Barang} Ayg Sep-22
w2 8 €W 2 Nocbatanocarpus heimi ccPaplart-> 1872088 Seed AWSEsg  <uafaBerang  Tarenggany Fihvata Muala Barang) Ay Sep- 02
92 [+ EwW ¥ Novbalanocarpus heima 22-Apr- 93 Seod & Wikhing Kuafs Betang Tarangganu Privata (Kuala Barang) Aug Sep 92
22 [+ Ew ? Nogbalanocarpuy heimi g-Raplant>> t3-Jan-94  Seod 8 Wilding  KuataBaraig | Teranggana Privata (Kuals Berang) Aug -Sep-92
2 1] Ew 4 Neobafanocapus heimd 2285493 Secd A Widng  MustaBerang - Terengganu Prvala [Kuata Berang) Aug -Sup-92
32 1] EW 2 Noobalanocapus hoind <cPaplant» 18-Jan-94  Seod 4 Wikhng - Kua'a Borang . Tarengganu Privale Kuala Borang} Aug-Sap-52
2 F EW 1 Neobalanocarpus hiimé 15-Jan-93  Sed A Wikhing  Kuaia Borang Terangganu Frivale Kualz Berang) Aug -Sop-92
-3 E EW - 2 Negba'anoca Pus heimé «<Raplant>» “18-Jan-94 Scod AWiding  Kuala Barang - Terangganu Private Kuala Berang; Aufy -Sap-32
92 £ W . 2 Shoraa macroplea & Rubber c<Roplant» 15-Mar 95 Seod Bauding Paak HCA Bap9]
82 £ €W 1 Hopea odotats 16 May-93 Wiiding Wusla Berang  Tatangganw Firala Apg02
52 E W .: 2 Shoaa maoroplea & Rubber <cReplant> 15 Mar-95 Seed Bauding D Perak hCA Sep-93
a2 A W 1 Shurga lepiosela 1340093 Wikding Chikus Parak JICA Nov-92
s A Ew 2 Shoraatoprosuls <<Raplacts» 31-Doc 95 Seed Bawding Parak JicA Avg91
92 B EW 1 Shotaa fepresula 19 Apr-83 Wikéng Chikus Parak Jica Nov 52
98 8 Ew 2 Shorea leprosula c<Replant-» 3 Pec-55 Sead Bauding Perah JCA Aug-93
uz G £w 1 Shorea teprosifa 19 253 Wilding Chikus Pasak JCA Mow-52
32 ] EW 2 Shorgs giesula exAeplantss 39095 Soed Bauding Parak JCA Aug-93
w o (1.3 A Shotei kpressle B Apral Wikhng | Chikus Perak A how-92
92 o EWw 2 Shotga !eg,wauia <<Replant=» 310ec B3 Sced Baufing Perak SICA AugH3
92 € Ew 1 Shored leprosdla 20-Feb-93 Wikdfing Chikus. Porak JicA Kov-83
2 £ EW 2 Shorsa macroplera <<Flegiantxs 15:4dar 95 Seed Bawding " Perak JCA Sep-53
@9 A EW 1 Sherea pasvitolis 24 hfar-g3 Wikding Maneng Perak FO {Manrong) Aug-92

o2 A EW 2 Shored mactoplena <<Replani>> " 15adar-95 Saed Bauding Pecak PCH © Sep-93
92 8 Ew 1 Shoreapanvifola 24-Mar-33 Wiiding Manong Perak FO pdanong) Bug-92
T a EW 2 Shorea macropiars <<Feplantss 15 -Marg$ Seed Bauding Ferak Jica Sap-93
. ® c Ew 1 Sheiea patviiclia ’ ?25-Mac-93 Widing Marm-\g Perak £0 Manongh i Aug92
w ¢ 1 2 Shorea macioplera s<Repiants 15.Mar-95 Seod Bausing Porak NEA . Sop-93
92’ [»] EW 1 Shoced pa.nitolia 25 Mar-03 Witdng Marong Perak FO Na ol Aug-52
%2 D Ew 2 Shores macioplera < cRoplants> 15 Mar .95 Sond Bauding Parak JICA Sap-93
9 E . EW 1 Shores panvitoha  20Feb-53 Widing : Manong Perak " FD Manong) Rug-92
o E . Ew 2 Shoiea mactoptera c<Feplantss A5idaras Seed Bawsng Petak HCA Sap-93
o5 X EW 2 Shorea lepéosula <<Replant>> (15 Fab-56 Sead AN Shim Ferzk CICA Sup o4
85 X - [ 3 2 Sharea parviloha <<Raplants» | 15-Fob-56 Saad Chikus Forak JICA S Janss
113 X Ed 2. Nochalanccepus heimd <<Raplant>> 15 Feb-9% Sead Ueknows Terenpgany Privale Sa2p-92
95 X EW 2 Azadicachla excelsa e<Faplani » V5.Fpb-96 Unknown Unknewn Pgrak FD Masong) Px92
95 X EW 2 Pertasyadon moleyi c<Replants ASFed6 Wikding Chkus | Parak ek Hov 92
. X W 2 Shanea scuminala c<Raptants > 15Feb-96 ‘Wikding Manlin Sambian " FO{ManBn} Aug3
9 X 1 2 Vopea pubEscens < Paplantas 15-Far 96 ‘ihing Thkus Perzh A How 92
X EW 2 Palagquium sp. ccPeplanis» 15.Fob-96 Wikdng * Buby Perak HCA Apr-94
B X EW, ? Shoreagha 3 ccPoplanta > 15-Fob-56 Wikfing Unknewn Kedah Private Nov-04
8 X Ew 2 Parashores donsfion c<Paplantes 15F0696  Seod Bauding Purak JicA Augdd
e X EW 2 Orobatancps aromatics e<Fisplant> 15Feb96  ScadAWiking . Kanching Spfangor Fraate 293
o5 X EwW 2 Enggspemum matacconsa < <Replants» ¥5-Feb 0§ Wifing Mantin Sambilan FO [antn} Kug-83
13 X EW 2 Oxturocarpus harmid < <Raplant> . t5.F3b 56 Saed Bauding " Perak JiCa, Augrsd
55 x €W ? Shared macrogdend e<Foplantsx 15 Fgb-08 . Soad Bauding Pesak ACA Sep-93
85 X &w 2 CalophyBium sp <<Raplant-» - 15-Feb- 95 Wilding Buvit Tapah Parak JHCA May 93
s X ew 2 Heritiora 9. <<Repiaritsy 15.Fob-06 Widng X " Soimbian FOManting Aug9a
L 1323 2 Dupluratapus toinutus ccRegidnt» 15-Feb-56 Boed Blukit Kinta . Perak NEA Sop-95
95 X €W 2 Gonystybus athne ccfaplant» 15-Feb-08 Seod Brham Parak ANCA Aug e
a5 X £ 2 Twminaha chlapgs <<Replanis> - 15-Feb-06 Wikiing Uy Slim © Parak JICA Noy-04
%5 x £y 2 Keompassia malaccansis <<Raplants» $5.Feb-96 Widing Chikuy Perak ST Qcl- 32
“h X Ewy 2 Pomata pineata c«Roplants» 15-Feb-06 Wikding Chikys Parak DA Q92
95 X Ew 2 Elatericspg!Mum apes ¢<Paplaritsy 15-Feb 06 Soud Buiit Kinta Perak RCA Jan-%4
5 x Ew 2 Shotea prunifiora <cPeplant>s 15-Feb-56 Seof Gauda Perak BCA Rug¥d
95 X EW 2 Shoraa ovats c<Popfant>» 15-Feb-06 Seed Bauding Parak JHCA Sep-93
% X EW 2 Snord coriated <<Replantsa 15-Fob-96 Saed Bauding Perak JICA o193
¥ X [} 2 Scaphium macropodom cxRaptanls > 15Feb95 Wikhng Yy Shm Parak JICA Mo 34
% X EW . % Shoted lewta ccRepiantys | 15 Feb-56 Widing BanGajgh  ; Porak RIS Jun-$3
95 X €W 2 Oatium pka"ympafurn <<Rapiant>» 15.Fab-56 Seod Baudng " Petak HCA 193
@5 X . EW 2 Storea cuiish <cReplant>» 15.Fob-26 Sead Bukit Lana Fecak nea . ) Fob-95
L EW 2 Storea assamica e<Replant» 15-Fab-96 Widing Buby Fecak HCA Jan-54
95 X Ew 2 Shorea ovalis ccRaplant-» 15 Feb-96 Seod Bubu * Pecak HCA Mar-54
% X . EW 2 Shorea molMard <cRoptantss 1555006 Wikding Bubu * Purak JICA Hat 98
o5 K Ew 2 Hopes norvesd <<Peplants» 15-Fob- 06 Wikding € 57 Bubu . Perak L JICA Jan 24
8 X Ew 2 Shosea platyCampa c<Raplant>» 15-Feb-06 Sead « Bham Peiak JICA Feb-55
&5 X £w 2 Birgoracead sp <<Roglants - 15Fab-06 Wiksing Bolit Tapah Partah JICA htay 93
n% X (3] 2 Showa dasyphyla ccPuplantss 15-Fob-56 Seed Bukd kand Parah JICA " Feb85
95 X EW 2 Anisoplers curisi <<Paglants s 15 Fob-06 Seod PusLant Parak T dICA Fab-85
.95 A TEW 2 Dipterocarpus lagineus ««Feplantsy 15 Fab-96 Soud Bukt Land Parak JICA feb-95
¥ X Ew 2 Sw:r'alu_m‘a schworkii ecReptant> 15 Fab-5€ Saxd Bukit Lasut | Parak JICA Feb-bs
[ § EwW 2 Dyterszarpus obiongicliug << Replant» 15-F4b 98 Soed farak HEA fetr0s



Photo $31 Multing material (Oil Palm Leaves)
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