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MANAGEMENT INVENTORY OF MANGROVE FORESTS IN LAPUTTA DISTRICT

6‘.\ Kyaw’l:i—nt)
1.Background

Laputta District comprises
1.Laputta Township,
2.Mawlamyine kyun Township, and
3.Pyinsalu sub-township.

Covering a total area 0f 421,165 hectares (1,053,053 acres) it contains a population of 626,558 persons
according to 2014 national census.

smpocichéieass@i cougnodé wboomdizdiysdebomatiqySelé It is situated at about 20 feet above mean sea level in

- the Ayeyarwady Delta. The topography is flat with a
network of both small and big streams that run into the
Bay of Bengal (see map below).

L4 2. Forestarea
There are 4 reserved forests in Laputta Township and 3
reserved forests in Mawlamyinekyun Township. Total
forest area is 75,762 hectares (187,208 acres). They
all have been reserved. There are no public forests.

Forest inventory will be carried out in the following three
RFs located in Laputta Township.

3 Forest inventory
1.1 Objectives

1.1.1 Overall objective
To collect data and information necessary for formulation of ecosystem-based
sustainable management of mangrove forests.

3.1.2 Specific objectives
1) To construct stand and stock tables by species and size classes
2) To estimate growing stocks of bamboos/rattans/nipa palms
3) To estimate volume of timber extracted
4) To assess natural regeneration of mangroves
5) To assess situation of soil, water and biodiversity.

4. Sampling design
A variety of sampling designs are applicable to survey mangrove forests. But systematic strip sampling and
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line-plot sampling techniques are most used in mangrove forests.

In the strip sampling design strips of uniform width laid out continuously across the forest or population of
interest are sample plots. Therefore, the number of sample plots (or sampling units) is low compared to the
line-plot sampling for the same sampling intensity resulting in lower precision of the estimates. The strips can
be laid out in a systematic manner or at random. Usually the strips measuring 10 to 20 m in width are set
systematically.

Line-plot sampling design involves laying out sample plots (assuming any shape, either circular or rectangular
or square) on lines at equal intervals. The lines can be laid out systematically or at random. Usually they are
laid out systematically (i.e. systematic line-plot sampling design).

The lines are aligned perpendicular to the streams/rivers and the circular sample plots (or square or rectangular

strips) are laid down at equal intervals on each line. The distance between lines should be bigger than the
distance between sample plots on the line. This lay-

out can capture more tree species and forest
Line-Plot Sampling Design: Lay-out of sample lines and plots i :

conditions in the sample because mangroves
naturally tend to exhibit zonation parallel to

waterways (FAO, 1992).

N

s =

Ed e 53 A systematic line-plot sampling design is illustrated
(/m 2 6d £a in Figure 1 below.

./ m m m %
_ i B & i Because mangrove forests in Laputta are very sparse
i [T [t} 2] it} (stand density is very low), circular plots to contain
[ | [} L) £ I T4 sufficient number of measureable trees will be too
e M == .. R big to be laid out in the field. In this respect,

- a strip sample plot (rectangularin shape)

rectangular sample plots (probably of size 20 m x

50 or 100 m) may be preferable. Since the inventory
crew leader controls the enumerators on his left and right from the survey line made in the middle of the strip,
the width of the strip should not be very big to avoid the demarcation of the boundary of the strip. In view of
this, 20 m is generally considered as a suitable width of the strip. The length of the strip can be increased as
required.

ECCDI and forest officers from Ayeyarwady Region including the director of the Regional FD, the assistant
director of Laputta District and heads of the township forest departments of Myaungmya, Laputta, Phyapon,
Bogale and Mawlamyinekyun had tested the sample plot measuring 20 m in width and 100 m in length in
compartment 9 of Kyakankwinpauk reserved forest on the 27" of September 2019. The sample plot consisted
of four 5Sm x Sm subplots located at its

. Structure of a rectangular sample plot comprising sub-plots
four corners. The sample plot contained 5 mg: eep
96 trees with dbh e”’5 cm, Regeneration F !
sub-plot contained 2 seedlings, Sub-plot eF SURNEYiiie; >
for trees with dbh < Sem contained 1 tree. h i
Bamboos/rattans sub-plot and Stumps

b l d d bl k sample plot 20 m x 100 m to measure all trees 25 cm dbh
su -p otwere recorded as blanks. sub-plot5m x5 m to enumerate trees >0to <5cm dbh
Please see the structure Ofthe Sample p]Ot sub-plot 5m x5 m to survey natural regeneration

: . sub-plot 5m x5 m to survey bamboos /rattans
WIth fOUT Sm X Sm SUb"p[OtS at 1ts 4 5m sub-plot 5m x5 m to enumerate stumps
corners below. 5m

Figure 2: Structure of the 20 m x 100 m sample plot with four 5 m x 5 m sub-plots
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Thus, we considered that the size of the sample plot was too big and that of a sub-plot too small. We
understand that only one sample plot is insufficient to assess the situation of the forest, but it was certain that
the forest had been very severely disturbed and degraded.

In this context we decided to reduce the sample plot size from 20 m x 100 m to 20 m x 50 m, and change the
sizes and lay-out of the sub-sample plots as shown below:

Brs 1 2 3 4 5 & 7 8 9101112 13 14 15 1617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33-34 35 3G 37 38 39 40 41 42:43 44 45 46 47 4B 43 50
1
2
3
4
5|
[
7
8|
9 4mx15msub-plot 4 mx10 msub-plot 4mx15msub-plot A mx10m sub-plot
10 to trees >0to>Semdbh natural to survey bamboos/rattans/nipa paims to enumerate stumps

16| ——*  surveyline

sample plot 20 m x 50 m to measure all trees 25 cm dbh
sub-plot 4 mx 15 m to enumerate trees > 0to <5 em dbh
sub-plot 4 m x 10 m to survey natural regeneration
sub-plot 4 m % 15 m to survey bamboos/rattans/nipa palms
sub-plotd mx 10 m to enumerate stumps

Figure 3: Structure of the 20 m x 50 m sample plot with four sub-plots located along the survey line

The sample plots will be laid out at 1,000 m intervals on the sample lines which lie 2,000 m apart. Please see
lay-out of sample lines and sample plots in the following figure (Figure 4).

Systematic Line-Plot Sampling Design
50m

R 2

|
A A | i i

20m

2,000 meters

2,000 meters

4 l 950 m l e | 50 rIl-i

1,000 m 1,000 m 1,000 m

20m x 50 m sample plot

Figure 4: Lay-out of sample lines and sample plots

It is important to align sample lines perpendicular to main water courses (streams or rivers) in order to
capture more tree species and forest conditions in the sample.
Sub-samples will be taken on every 5" sample plot.

to be continue

.
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ASEAN Agreement on Transboundary Atmospheric Pollution )
By )

U Sein Thet, Director (Rtd)
Chairman, FREDA

Discussion of transboundary atmospheric pollution in ASEAN necessarily comes against the background of
the “haze” experienced in the region in 1994, 1997 and 1998. Haze consists of smoke, condensation and
particulate matter created by burning organic matter and fossil fuels which, among other effects, reduce
visibility. Haze from forest fires has a high concentration of particulates. Larger particulates fall rapidly from
the atmosphere but small particulates can be spread by wind, exacerbate other pollutants and are therefore
of primary concern to health. Once they penetrate the respiratory system, they remain for a long period. In
ASEAN Region, the haze comes mostly from fires that have raged across the Indonesian provinces of
Kalimantan and Sumatra and, many parts of Borneo, moving beyond Kalimantan into East Malaysia and
Brunei. The damage is not only local and regional, but global. Biodiversity has been severely affected. The
impact on global warming may also be considerable. One study estimates that fires in Indonesia could add
one billion tons of CO, gases to global warming, surpassing emissions from all of Western Europe.

Every year, land clearance using fire by smallholder farmers, and medium and large scale plantations
in Southeast Asia creates a thick blanket of haze covering up to 3-5 million km?of'the region (IEAD, 2017).
For example, in Indonesia alone 2.6 Mha of forest was burned in 2015, producing an estimated 1,750 million
metric tons of CO-, equivalent. Land clearance using fire is the direct cause of the haze problem propelled by
the following underlying key drivers: i) increasing global demand for palm oil (for food, industrial and biofuel
sectors), pulp and paper, and timber, facilitated by perverse incentives for land clearance, acquisition and
expulsion of local communities for establishment of large-scale plantations; ii) population increase, poverty
pockets and marginalization contributing to land conversion for smallholder farming notably oil palm production;
ii1) insufficient law enforcement, inter-agency coordination, weak governance, and poor institutional capacity
for forest and peatland management; iv) climate change; and v) insufficient valuation of ecosystem services
provided by peatland and other forest ecosystems.

The international law on transboundary pollution is clear in principle: A state is legally responsible for
all transboundary pollution emanating from areas under its jurisdiction or control, where significant harm
results to the other state. Many emphasize that, arising from the norm of'state liability, states also have the
obligation to take preventive actions, to give notice and consult, and to take measures to abate the harm.

ASEAN environment ministers agreed on a Co-operation Plan on Transboundary Pollution in June
1995. The Cooperation Plan set out the broad policies and strategies to deal with atmospheric and other
forms of transboundary pollution. This followed the haze in 1994. The Cooperation Plan outlines efforts to be
made at national level, each country undertook to establish focal points and enhance national capabilities to
deal with forest fires. Countries also agreed to share knowledge and technology on the prevention for
cooperation in combating forest fires. But the failure of the Cooperation Plan has not been so much in its
principles but in its implementation. Very few steps envisaged were actually taken. The 1997 fires showed up
the lack of follow-up to the Cooperation Plan in almost all other areas. Instead, countries were left to bilateral
arrangements and discussions- especially between Indonesia and Malaysia, and Indonesia and Singapore.
The international assistance that was given in 1997, mainly for fire-fighting, was largely piecemeal and
uncoordinated. Following the 1997 fires, the ASEAN environment ministers agreed in December 1997 toa
further Regional Haze Action Plan to provide further commitments and detail. Again, the objectives of the
Action Plan are commendable: to prevent land and forest fires; to establish operational mechanisms to monitor
fires; and to strengthen regional fire-fighting capabilities and to identify sources of technical assistance within
and outside ASEAN, from other countries and from international organizations such as the Asian Development
Bank and United Nations Environment Programme. In comparison to other treaties, the ASEAN Cooperation
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and Action Plans do not create liability regimes, to hold one state’s responsible to another. Nor do the Plans
set out specific pollution limits. Rather, they must be characterized as efforts to foster cooperative action. This
may be expected, given the norms of the ASEAN way and the reality of relations of other members with
Indonesia. As earlier noted, however, cooperative treaties have often been ineffective.

In recognition of the haze problem, in 2002, the Association of South East Asian Nations (ASEAN)
took a leadership role advancing the haze-free agenda through the adoption of the ASEAN Agreement on
Transboundary Haze Pollution (AATHP). Considering that over 90% of haze in the southern portion of the
ASEAN region emanates from peatlands, the regional ASEAN Peatland Management Strategy 2006-2020
(APMS) and the ASEAN Task Force on Peatlands (ATFP) were established as way of effectively implementing
the AATHP. The APMS promotes sustainable management of peatlands in the ASEAN region through collective
actions and enhanced cooperation, to support and sustain local livelihoods, reduce risk of fire and associated
haze and contribute to global environmental management. In 2014, an ASEAN Programme on Sustainable
Management of Peatland Ecosystems 2014-2020 (APSMPE) was adopted to help scale up efforts. At the
country level, National Action Plans on Peatlands (NAPPs) have either been prepared or are at various
stages of implementation. The International Fund for Agricultural Development (IFAD) has been supporting
the ASEAN member states (AMS) and the ASEAM Secretariat (ASEC) to build a platform for addressing
the haze problem in collaboration with the Global Environment Facility (GEF), EU and Global Environment
Centre (GEC).

ASEAN Secretariat (ASEC) (WW W.asean.org/asean/asean-secretariat) was set up in February
1976 by the Foreign Ministers of ASEAN. Since 1981, its headquarters have been located in Jakarta,
Indonesia. The ASEC’s basic function is to provide greater efficiency in the coordination of the various
ASEAN organs and for more effective implementation of ASEAN projects and activities related to the
socio-economic and environmental well-being of the AMS under the Socio-Cultural Community Blueprint
2025. Its mission is to initiate, facilitate and coordinate ASEAN Stakeholder collaboration in realizing the
purpose and principles of ASEAN.

Center for International Forestry Research (CIFOR) (WW W.cifor.org) is a non-profit, scientific
facility that conducts research on the most pressing challenges of forest and landscape management around
the world. CIFOR uses a global, multidisciplinary approach, to improve human well-being, protect the
environment, and increase equity, by assisting policymakers, practitioners and communities make decisions
through evidence-based research regarding the use and management of forest landscapes, for better
conservation and livelihood outcomes. CIFOR’s work is based on three pillars: i) research for impact, ii)
capacity development; and iii) outreach and engagement. Its headquarters is in Bogor, Indonesia. CIFOR
has a comparative advantage in haze related policy analysis and governance, as shown by their long list of
related publications and their leadership in launching and facilitating the Global Landscape Forum (GLF).
CIFOR also collaborates with ASEAN as part of the ASEAN-Swiss Partnership on Social Forestry and
Climate Change (ASFCC). CIFOR is undertaking research to better understand the use of fire as an agricultural
tool in smallholder systems and explore successful alternatives. CIFOR’s research aims to understand how
local knowledge, practices and social networks can be incorporated into the design of REDD+ projects to
ensure that upland smallholders communities can participate meaningfully in and benefit from REDD+. This
research is being conducted under the ASEAN Social Forestry Network (ASFN) in Indonesia, Vietnam and
Lao PDR. On the issue of peatlands and fires, CIFOR has also been conducting a variety of studies on fire
and haze in Indonesia to better inform decision makers about the on-the-ground dynamics (economic, social,
and political) that lead to fire.

Global Environment Centre (GEC) (www.gec.org.my/index.cfm) is a Malaysian non-profit
organization, established in 1998 to address key environmental issues of global importance — such as climate
change, biodiversity and water resources. GEC is based in Malaysia but supports activities in all AMS and
facilitates information exchange worldwide. It has field programmes in more than 10 countries and coordinated

N
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anumber of regional and global networks through its four core programmes on Peatlands, Rivers, Forest and
Coastal areas and Outreach and Partnership. In 2003 GEC was formally appointed by the ASEC to act as
lead partner for the ASEAN Peatland Management Initiative with a focus on technical and operational
support. In this role, GEC facilitated numerous workshops, meetings and exchanges, and also played a key
role in generating resources to support development and implementation of the initiative. GEC was lead
partner for the ASEAN Peatland Management Initiative (APMI, 2003) and ASEAN Peatland Management
Strategy 2006-2020 (APMS), and Regional Project Executing Agency in the IFAD/GEF supported APFP
project from 2009-2014 and the executing agency of the SEAPeat project from 2010-2015. It is currently
the technical and operational support partner of the ASEAN Programme for Sustainable Management of
Peatland Ecosystems (APSMPE, 2014-2020). GEC has been coordinating a network of CSOs and research
institutes in peatland management issues in all ASEAN member states. GEC has implemented numerous
projects for peatland assessment and management and fire prevention since 1999 in Brunei Darussalam,
Cambodia, Indonesia, Lao PDR, Malaysia, Myanmar, Thailand, Philippines and Vietnam working closely
with a network of government, NGO and private sector partner agencies. In light of the above listed activities,
GEC has demonstrated its operational and technical competencies in supporting [IFAD, the ASEC and AMS
in forest and peatland management, fire prevention and rehabilitation. It has implemented or facilitated more
than 150 projects collectively worth more than US$ 50 million funded by bilateral and multilateral development
assistance agencies, environment funds, governments, private sector and foundations.

In August 2016, the 10™ AMS adopted a Roadmap on ASEAN Cooperation towards Transboundary
Haze Pollution with Means of Implementation (the ASEAN Haze-Free Roadmap). As part of these measures
it has been recognized that it is important to strengthen systematic information collection, exchange, monitoring
and analysis in relation to peatland and forest management and fires within each country and across the
region. The ASEAN Roadmap has identified a series ofkey indicators and targets, which need to be monitored
systematically across the region, but there is no harmonized approach for the systematic gathering of this
information. In August 2016 at AATHP COP 12, ASEAN Member States endorsed the Roadmap on ASEAN
Cooperation towards Transboundary Haze Pollution Control with Means of Implementation (the ASEAN
Haze-Free Roadmap) which is an action-oriented and time-bound framework for ASEAN Member States
to achieve the vision of Haze-Free ASEAN by 2020. According to the AATHP, the main task of the ASEAN
Coordinating Centre for Transboundary Haze Pollution Control (ACC) will be to facilitate cooperation and
coordination among AMS in managing transboundary haze pollution. In this regard, the ACC will engage in
line with the targets of the ASEAN Blueprint 2025 for the ASEAN Socio-cultural Community. It is envisaged
that the ASEAN Task Force on Peatlands (ATFP) will play a key role in achieving haze pollution reduction
targets. MAHFSA is expected to support the AMS to achieve the objectives of the APMS, the key targets
of the APSMPE and support the implementation of ASEAN Haze-Free Roadmap. The project will also
build capacity and strengthen the work of the ASEAN Secretariat and the ASEAN Coordinating Centre for
Transboundary Haze Pollution Control (ACC).

In response to the impacts of peatland degradation and the severe transboundary smoke haze,
ASEAN and its member states have developed a number of key frameworks and mechanisms to address
the issue recognising that more than 90% of the transboundary smoke haze originated in peatland fires. These
measures have emphasised enhanced peatland management and include the following:

ASEAN Agreement on Transboundary Haze pollution (AATHP) signed in 2002

ASEAN Peatland Management on Transboundary Haze pollution (AATHP) signed in 2002

ASEAN Programme on Sustainable Management of Peatland Ecosystems (2014-2020) APSMPE

ASEAN Guidelines for Peatland Fire Management (adopted 2015)

Roadmap on ASEAN Cooperation towards transboundary haze pollution control with means of

implementation (2016)

National Action Plans or strategies on Peatlands (NAPPs) adopted by five AMS (2011-2015)
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Qad00340308:0066000070960005(g|3(G:e0> 0652028 (cqomd
qeS) Josboomu(zpcabopls) jg§boom: (coudeor)séoosdonn: (a50))
JodalsopSiapial cqa§86a0p5seogpisé §€suadoone0d Table 3
op8oopSseomis sdoplseamnesmimj e(Radial shrinkage) $dopés
2B €m e (Tangential shrinkage) code[3r20805m)j e (longitudi-
nal shrinkage)i cocopSeac8admje(Volumetric Shrinkage)l ¢oogna$

pS[ge(Dimensional Stability) apeor0qco8a3sé $E:upSaoninn’
Table 4 op€copSieomésendigaoniclapdi

Table 1. Moisture content, Specific Gravity and Density of Plantation Teak

Sr. Species Scientific | Moisture | Specific | Density | Remarks
No Name | Content (%) | Gravity | (kgm™)
1 Plantation Tectona 98.19 0.521 | 1033 Heavy
Teak grandis 12.00 0.568 636 Species
Table 2. Shrinkage and Dimensional stability of Plantation Teak
Green to Oven Dry
Sr. Scientific Radial | Tangential | Longitudinal |Volumetric Dimensional
No : Name | Shrinkage | Shrinkage | Shrinkage |Shrinkage | Stability
% % % %
1 | Plantation | Tectona 297 5.50 0.36 7.90 1.85
Teak grandis

Table 3. Comparison of Some Physical Properties of Plantation Teak from Phyo Si Thu .
Company and Tested 14 Years, 20 Years, 25 Years and 30 Years Olds Plantation

Teak
Sr. Moisture Content | Basic Specific Den.
Species locality si;y
No % Gravity kgm
1 | Plantation Teak | Phyo SiThu
98.19 0521 1033
Company
2 [Ploneatiog Yetashe 92.20 0.518 995
Teak(14Years)
3 | Plantation
Oktwin 95.30 0.591 1156
Teak(20Years)
4 | Plantation
Lewe 61.50 0.578 952
Teak(25Years)
2| Rianueisn Thandwe 78.20 0.544 964
Teak(30 Years)
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Table 4. Comparison of Shrinkage and Dimensional stability of Plantation Teak from
Phyo 5i Thu Company and Tested 14 Years, 20 Years, 25 Years and 30 Years
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Table 7.Results from compression perpendicular to grain test

Olds Plantation Teak Compression
Scientific
e i Gmlm il D:y e Sr.No | Species — Locality | Seasoning | perpendicular to grain
No | Species bomaltty, Lt | iR e | sl FS@PL (Nmm™)
% % % % Plantation Tectona Phyo Si Green =
1 |Plantation | Phyo Si Thu Teak grandlis Thu Air-dry 2.95
297 5.50 0.360 7.90 185
Teak Company
2 | Plantation Yetashe 230 5.20 0.300 7.45 199 Table 8.Comparison of Mechanical Properties of Plantation Teak from Phyo Si Thu
Teak{14vears) | Company and Tested 14 Years, 20 Years, 25 Years and 30 Years Olds Plantation
e Oktwin 270 5.20 0259 17 196 L
Teak{20vears) Compression | Compression
2 | Plantation Species Locality |Seasoning Static Bending Parallel to Perpendicular
Lewe 2.70 5.00 0257 7.64 184 Grain to Grain
Teak(25years) .
: FS@PL | MOR | MOE [FS@PL | MCS Fs@PL
5 | Plantation — w10 - o | - - Nmm? | Nmm? | Nmm? [Nmm? | Nmm Nmm? |
Teak{30years) | Plantation | Phyo 5i Thu | Green - =
Teak Company Air-dry | 59 90 14332 Fe] a2 295
m&ms#&q)nmsmgiqp: el Green | 44 76 | soas | 25 | 30 9
i Teak Yetashe ¥
1 Air-dry | €0 98 | o9l | 38 | 46 12
o o, o Plantation I i
282888 poaioogdapiopt 0opbBEeogs | e T HEERRREE
Z . . o (20Years)
p05988327¢ (Static bending Test) 6002880583 | o,
Teak Lewe Green 13 a1 10213 Frad s
8&3205(Compression parallel to Grain)ioode[03o | | asvews gy | A | a4 | B[ M
8 8 8 8 A . Plantation Green a1 74 | 8060 | 26 | 3 8
[Flocple @.%oq a$ 327¢(Compression Perpendicular ke | ey | s | s [ | 3 | e .
. C <
to Grain)o303 ©6:008ecpc0n0073dloopdn 0opS[86
T
o : : o
60R3030598E =22 (Static bending Test) 5960008 cooaneapfajiyoprabayd

qeodgpiod Table 5 oa€aopSicomnts 6000385
&E3235(Compression Parallel to Grain) a36o000s
qooSgpeal  Table 6 0gcopdiconts 0de[n
60028e$m|898E=22: (Compression Perpendicu-
lar to Grain) 99eono05qeoSep:od Table 7 opé
copSseomés cedgaondloopdn Bloé [BiopSan
8obalsopgisial oopS[8Scnipgodddeans(Static
bending Test) ¢co02Ec805858Esa0:(Compression
Parallel to Grain) §¢ c08¢[mneconfesoyBo§Eenn:
(Compression Perpendicular to Grain)oyeooo0s
qeodepiod 0op5BEenpin0568E€s7s (Static bend-
ing Test) 6002Ec805858E3a0: (Compression Par-
allel to Grain)sé 208¢[03r600oE0§0858E3a0:
(Compression Perpendicular to Grain) 0360000$
qooSgpisC &EspPoonigod Table 8 o cudlg

a02:cloopSi

Table 5.Results from static bending test

Static Bending
Scientific
Sr.No | Species Mara Locality | Seasoning | FS@PL | MOR MOE
Nmm™ | Nmm™ | Nmm™
1 2 3 4 5 6 T 8
1 Plantation | Tectona Phyo Si Green
Teak grandis Thu Air-dry 59 20 14332

Table 6.Results from compression parallel to grain test

Compression parallel to
Sr.No | Species o Locality ing Lt
Name FS@PL MCS
Nmm™ Nmm™
1 Plantation Tectona Phyo Si Thu Green - =
Teak | grandis Air-dry 29 32

Table 1 og€euSigeonanpSsacits BropSoy
neaBecodeann Sodalimiel quadepoadong?
(Physical Properties)oo®3(sdco0o 328e205Clole
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1. inadequate pollinator activity;
2. low pollen-ovule ratio;
3. selfincompatibility;
4. fruit abortion due to the dominance
effect and
5. fungal infection. These are the main
causes for low fruit productivity in teak.
On the other hand, teak was reported
to be an insect pollinated species with
high degree of self incompatibility
based on the studies in Thailand.
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