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The Agencies of the Precolonial State 53

cial officials. Law and custom were little distinguished and

were intended monaguidummrdmdunthmupﬁndplhgﬂm
sion and right. The general concept of law was radically different from
that in the modern European state. Viewed like the laws of nature, they
were ‘a statement of cause and effect’, and decisions were to be based
upon ‘reasonableness’ more than “legality’ as found in codified law, ™
The most important law codes, based upon the Indian-derived Code of
Manu, were intended to provide ‘s compilation in easy-to-read Burmese
that judges could understand’."

There was a formal appeals procedure from the lower courts to the
hluttaw with ultimate appeals on its decisions to the king himself, and
more formal judge’s courts were established in the capital and major
towns.'® However, there was little effort made to distinguish between
the state's executive officers and its judicial officers of functions, and the
judicial system was marked by a high degree of personalized behaviour,
with little procedure other than prevailing notions of status and eti-
quette. Indeed, until reforms were introduced during the reign of King
Thibaw, most courts were conducted in the private residences of
officials.’” The inability of the central state to provide more than a mere
guide to the law meant that there was a distinct absence of uniform deci-
sions throughout the kingdom and local customs generally provided
individuals with notions of their rights and obligations.

A more rationalized judicial system would have speeded the centra-
lization of the state and the homogenization of the pepulation. How-
ever, such a system would have been dependent upon codes of law
which would have established more clearly not only the rights of
individuals in civil law vis-3-vis one another, but also the subject's rights
in relationship to the state. The question of the legal protection of pri-
vate property would have arisen and the state’s ability to n}ol:lopol:ze
wealth would probably have diminished. Obscure, moralistic codes
allowed for the continuity of local customs and ideas of ownership and
urufruct, but also provided no bar for the state to intervene in the distri-
bution and use of secular or religious land, labour and other economic
resources. The codes also created no notions of legal equality of

194 Ha Aceg, ‘mdmmmws.

- Licberman, Burmese Administrative Cyelez, p. 263. _

106. Alan Gledhill, ‘Burma’, in John Gilitsen (ed.), quw
History and Ethnology, vol. B. no. 7 (Brussels: Editions de Ilnstiest de Sociologie,
Université Libre de Bruxelles, 1970), p. 10. ”

107. Khin Maung Kyi and Tin Tin, Administrative Patterns, p. 33.

Rationalizing and Expanding the Functions of the State 111

The Development of New State Functions Though the maintenance of
internal security and the encouragement of trade and agriculture
through laissez-faire policies remained the essence of the colonial state's
responsibilities from the rurn of the century until the First World War,
the government developed other functions designed to improve the
living standards of the population and raise the level of economic
production and efficiency. The liberal reforms of the European world
were then being extended to Burma and much of the rest of colonial
Southeast Asia. Most of these new functions took their outward form in
the shape of new government agencies and ministries." Their impact
upon the nature of authority relationships in the countryside was dis-
cussed carlier. The development of a fuller and more modern system of
medical provision and public health began in 1899 when the prison
administration was separated from the hospitals. A central administra-
tion for land rettlement and cadastral survey was developed after 1900.
Government concern for credit begun in 1904 with the creation of the
Cooperative Credit Department. A Forest Department, first begun in
the 19005, reached iss full form in 1905, and an Agriculture Department
came into being in 1906 along with a Veterinary Department and a Fish-
eries Department. The Public Health Department emerged from the
work of the Sanitary Commissioner who was first appointed in 1908."”
These, along with the Public Works Department, which saw to roads,
canals, the construction and maintenance of public buildings and the
government-owned railways , were little affected in future years by the
political and social changes that went on around them.

The introduction after 1923 of the dysrchy system of government,
which gave elected Burmese ministers executive authority over most of
these departments, had little effect on their purposes or modes of opera-
tion. Most departments were staffed by British and Indian offcials at the
UPPer levels and tended to become preserves of certain minority com-

Unities at the lower levels. For example, Lhzmdialmbml

dominated by Indians and the railways by Indians and Anglo-

mans. Among the élite administrative services, including the Burma

Agricultural Service (Class I), the Burma Forest Service (1), the Indian
M“?’“l Service, the Burma Veterinary Service (1), the top

personnel of the Education Service (1), the Public Works

116, Cady,
/+ Hittory of Moderm Burma, pp. 148~50.
l :pm:znll, Colonial Policy end Pracice, pp. 71~3; Donni
- 42-3,
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the height which it was stipulated they should reach by the
10th June, will, it is haped, be able to store a sufficient supply
of water during the monsoon of 1857, to obwiate any scarcity of
water in the next dey season. Negotiations as to the re-pay-
ment by the municipality of the sum to be expanded by Govern-
ment on these works, now estimated at 85 lakhs of Rupees
(£350,000) are still unfinished.” .

The number of vaecinated by Superintendents in the
year was 2,06,167 and by Civil Surgeons 37,323 a slight decrease
on last year. The percentage of successful operations was 91.

In tge European army, the deaths of the year were only
19 per cent, of stren%h, and in the Native army 106 per cent.
The sickness was of Euroj 161-4 per cent, and of natives
125'8 per cent. The number of persons treated in the dispen-
series have been 1,05,566.

ADMINISTRATION OF PEGU
For 1856-57.

Tne organisation and strength of the establishment maintain-
ed for the administration of civil justice in Pegu underwent no
change during the year 1856-57. The report contains a brief re-
eg;itulation of the number, powers and distribations of the
different Courts of civil judicature. “The ure of all the
Courts is guided in the main by a Code of Rules which has been
drawn up, with some modifications and improvements, on the
basis of those which have long been in force in the adjoining
province of Tenasserim. This Code, however, provides little
more than a general ontline of the rules of practice to be followed
by the Courts. In points where it is ailent, the Rules and
ﬁﬁ'u.lations of the Bengal presideneg, so far as they can be

e applicable to the circumstances of this province, and so far
as _the{nm explained in Maepherson’s Code of Civil Procedure,
which been adopted as a text-book, are followed. In the Courts

[ 441 )

otherwise, on timber falled and brought down by private par-
ties; 2nd, seiling the whole of the seasoned timber in the dif-
ferent forest tracts to the highest bidders; 38rd, felling and
bringing down the timber on account of the forest men

m‘%ﬁposing of the same by periodical sales to the highest
bidders.

“The last being the plan preferred by the Supreme Govern.
ment, is in fofure to be the Tule Tor conducting operations in the

department in this province, as it ﬁs n during the

ter portion of the past year. The plan of saising a revenue

E;mlevying a duty on bond fide private timber, or by the sale of
seasoned wood in the forest tracts, has been abandoned.”

The statement of the receipts and disbursements of the forest
department gzl;jmg an excess of the former over the latter of

065-1-3%.

The report here makes some remarks on the topographical
survey commenced in December, 1853, and says that the time
has gnrdly yet arrived for the commencement of a regular
revenue survey.

The report concludes with the names of those officers whose
services entitle them to particular montion.

ADMINISTRATION OF THE STRAITS
SETTLEMENTS

For 1856-57.

Tus Straits Settlements are under English law administered
in recorder’s courts. Act XI1II. of 1856, having become law
on the Ist January, 1857, a great change has been effected in
the constitation and organisation of the Police, but the effects of
this change are not yet a{)pm'ent. By that Act the Police is to
be paid from the manicipal fond, but placed under the control of
the Executive Local Government. Owing to the ahsence of any
definite Police law, and to the consequent impossibility of pro-
perly training the Police bodies, they have been wanting in affi-

L2
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of the Treetkays and Myo-okes, Burman custom and Burman cisncy. But considering the disadvan under which the
:?:Ee as laid down in the ‘eDmThat,' or Burman version Pollg has l;:our;dthth:imum of crimThem not shew any in-
E :El'i erease over that of the pre percen of crime

ﬂﬁg ﬁﬂ m to population in 1855-56 wa:g ng:nd in 1858. St?g:t was 42,

t.h.at lan understned by the presiding officer. In all other . The greatest increase of crime is ohsemble in Penang

venne and Collectorate ones, the record is written Dissatisfaction with the working of the Police has occasioned
by‘fhe officer presiding in the Court. during the past year two disturbances, in both of which several.
Rules have also been laid down for the appomtment and lives were lost. The subject of secret associations amongst the

remuneration of pleaders in the Rangoon Courts.”
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Southeast Asia is among the most dynamic
regions and fast-growing regions in the world today.
This area consists of the area in the Asian mainland,
which are part of the Mekong River trans-boundary
and share aquifer system, and thousand of island in
maritime system. Southeast Asia’s geography,
population density, and reliance on natural resource
sector make it one of the most vulnerable regions to

climate change.

Given its high stake in actions against global
warming, Southeast Asia should contribute to the
global solution by implementing both adaptation and
mitigation measures. Southeast Asian countries
should treat adaptation as an extension of sustainable
development practices. Southeast Asian countries
have made significant efforts in adapting to climate
change impact, but more is needed to mainstream
adaptation in development planning; to enhance and
build adaptive capacity, especially of the poor; and
to implement proactive measures in key climate
sensitive sectors.

In Southeast Asia, climate change poses a
threat to agriculture and food security, water
resource, natural ecosystems, forestry, biodiversity,
and human health. Throughout the region, rising sea
levels constitute the most serious risk for coastal
nations. The Least Developing Countries (LDCs),
particularly the small island developing states
(SIDS), will disproportionately bear the brunt of
climate change impacts. They contribute little to world

greenhouse gas emissions, yet they possess limited

L

capacity to mitigate the impacts of global warming
and face other natural hazards as well.

Myanmar, a tropical coastal country, with
north-south running mountain ranges and river
systems is endowed with water resources mainly due
to southwest monsoon. It is rich in biodiversity due
to natural extensive coverage of rain forest, ling
coastal and marine resources, fertile river valleys and
deltaic plain. The climate is generally favorable for
various agricultural practices, forest products and
fishery industries which support the livelihood of
majority of the population. Extreme climates disturb
the livelihood and national sustainable development.
Cyclone usually crossed Rakhine coast of Myanmar
once in two to three years. Floods and droughts in

certain areas are annual occurrence of the country.

Water regulates population growth,
influences world health and living condition,
determines biodiversity, provided resources and
mean of transportation for development. Climate
change will lead to more precipitation but also to
evaporation. In general, this acceleration of the
hydrological cycle will result in a wetter world.
Precipitation will probably increase in some areas
and decline in others. Climate models are still unable
to make precise regional predictions. In addition,
the hydrological cycle is extremely complex: achange
in precipitation may affect surface wetness,
reflectivity, and vegetation, which then affect
evapotranspiration cloud formation, which in turn
affect precipitation. Meanwhile, the hydrological
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system is also responding to other human activities
such as PefPREBIRTpPERVTFAFPRANEIRGOYFT-
use of water supplies. The drier the climate, the more
sensitive is the local hydrology. Relatively small
changes in temperature and precipitation cloud cause
relatively large changes in runoff. Arid and semi-arid
regions will therefore be particularly sensitive to
reduced rainfall and to increased evaporation and

plant transpiration.

New patterns of runoff and evaporation will
also affect natural ecosystems. Freshwater
ecosystems will respond to altered flood regimes and
water levels. Changes in water temperatures and in
the thermal structure of fresh waters could affect the
survival and growth of certain organisms, and the
diversity and productivity of ecosystems. Changes
in runoff, groundwater flows, and precipitation
directly over lakes and streams would affect nutrients
and dissolved organic oxygen, and therefore the
quality and clarity of the water. Climate change will
affect the water balance, and particularly the amount
of runoff and recharge, which in turn determines the
water resources available for human and ecosystem
used. Some parts of the world will experience a
reduction in resource availability, while others will
see an increase. Under the future climate change
scenario. Runoff generally increases in high latitudes
and the equatorial region, and decrease in middle
latitudes.

Fresh water resources are essential for life
support system. Safe drinking water supply and
adequate sanitation facilities are essential to public
health and economic development of the nation.
Myanmar is endowed with rich water resources. Due
to the varying topography and climatic conditions,
the rainfall is unevenly distributed leaving some
regions, especially in the central Myanmar, with an
acute shortage of water. Traditionally the majority
of the population use water from rivers, natural or
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artificial lakes and ponds, generally without
treatment. In rural areas, children and women spend
a long time to fetch even unsafe water for domestic
use. Traditional water sources are drying up due to
the increasing deforestation, and the drudgery of
fetching water is increasing day by day. Some studies
on the country’s potential ground water have been
made but not on a national scale. Systematic study

of water resources will enable their better utilization.

Water basin characteristics in Myanmar are
quite variable due to the difference in physiographic
feature. The three major drainage systems based on
rivers Ayeyarwaddy, Chindwin and Thanlwin flow
through the length of the country with Sittaung in
between Ayeyarwady and Thanlwin. Most of the
rivers run from north to south. Most reivers begin in
forested mountainous watershed, follow course
through the towns and villages and empty into the
seas. Small rivers and streams that feed them flow
from the East and West with different drainage
patterns. Myanmar is richly endowed with water
resources. The water ecosystem comprises the
tributaries of the four major river systems, besides
there are some river systems in Rakhine State and
Tanintharyi Region. These river systems contribute
for the surface water resources of the country. Due
to favourable climatic condition and physiographic
features, there are eight river basins namely 1.
Chindwin, 2. Ayeyarwaddy Upper, 3. Ayeyarwaddy
Lower, 4. Sittoung, 5. Rakhine, 6. Tanintharyi, 7.
Than Lwin, 8. Mekong and those cover about 90%
of the country’s territory. Total surface and ground
water potential of Myanmar are approximately
828km?* and 495km’ per year respectively.

Evidence of accelerated erosion in Myelat
(Pindaya township, Pinlaung township and Kalaw
township), Southern Shan State, and the need for
control measures had been documented in 1937. In

1948, a Soil Conservation Unit was established in

o
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Shan State to address the soil erosion problem in
that StaleDA §rQIPREEHGT o KEERETI A s
establishment of conservation plantation, gully control
work, natural regeneration, and establishment of
demonstration farms were achieved within Shan and
Kayah State. In 1984, this unit was inactive and
dismantled because of insufficient funds and lack of
trained personnel. Watershed management concept
is a traditional component of forest management in
Myanmar. Catchment Working Circle is one of the
components included in some of Forest Division
Working Plans. We could traced back to (1920+)
working plans of some of Forest Division, such as,
Chindwin Forest Circle, Meiktile Forest Division
Working Plan, in which some watershed areas were
allotted to Catchment Working Circle mainly means
for soil and water conservation.

The First National Watershed Mangement
projects (duration — 3 years) started during (1970-
73) within the watershed of Kyet-mauk-taung Dam,
situated near Popa Taung (Dry Zone) of Kyauk
Padaung Township, Myingyan district of Mandalay
Region. The main objectives and activities carried

out were: -

1. Reforestation of over (3000) acres
(Replacement with first growing tree species
including exotic and native species) at
Banana planted areas within Popa Reserve
Forests.

2. Selection and Allotment of suitable cultivatal
lands (as substitute) for Banana plantation
owners, outside Kyetmauktaung watershed
area.

3. Afforestation at bare land (or) degraded
areas to enhance the socio-economic
development of rural people at a sustainable
basic.

4. Conservation and Protection of Natural
Forests within watershed areas, for land and
water resources in particular.

Jo 6 .... [gdru

5. Establishment of local (village) supply forest
areas, within Kyetmauktaung watershed
area to satisfy the basic need, with control
of forest products for the villages.

The Government of the Union of Myanmar
recognized the deleterious effects of unsustainable
land use practices and the need for reversing the
environmental degradation trend d and began a
modest soil conservation programme in the 1950’s
in Shan State. However, this programme which was
limited to a few small-scale demonstrations, due to
manpower and financial constraints, was not of
sufficient magnitude to address the problem which
was occurring in several watersheds in the country.

Former stable ecosystems are being
threatened increasingly, by deforestation,
unsustainable and poor soil management practices,
leading to disruption hydrological cycles, while
impairing valuable irrigation and hydro-facilities in
the lower reaches. And with a view to establish a
base for addressing the problems, FAO provided
consultancy services through TCP/BUR/ 0005 (I)
in 1981, and TCP/BUR/ 4503 (T) in 1985, leading
to project BUR/ 81/ 003, that became operational
in 1987, UNDP contribution totaling US$
3,30Th4,873 and GOM’s input in kind 20.25 million
Klyats.

The project covered six years and assisted
in the development of an integrated “Watershed
Management Strategy”, the establishment of a
national cadre of expertise for watershed
management, and the introduction of agri-sylvo-
pastoral and conservation measures for improved
living standards of rural dwellers dependent on the
watershed areas. The project was specific to the
watershed of the multi-purpose Kinda Dam, and
project activities were demonstrated in pilot
demonstration plot covering about (25,000 ha). The
projects accomplishments built up a core of F.D.




S g

watershed management staff, demonstrated the
superioridFcénomapireasdfadnresdderaboamion
activities, and most importantly acclaimed strong

response from the farmers.

UNDP/FAO/GOM projects BUR/81/
003’s findings recommend further expansion of
watershed management programmes, and project
MYA/93/005 “Watershed Management for Three
Critical Areas” was additionally established in 1994
to cover the watersheds of (a) Inle Lake, (b)Ywa-
Ngan (Kinda Dam), (c) Phugyi Reservoir embracing
about 0.21 million ha. The multi-purpose Y wa-ngan
catchment dependent Kinda Dam, supplements
electricity to Mandalay, the largest city in Myanmar
and upper Myanmar, while the Lawpita Power
station, that supplies a major portion of the whole
country’s hydro-electricity for domestic and industrial
use remains highly reliant on the Inle Lake. And
importantly and Phugyi Reservoir’s water supply,
also constitutes a very essential component in meeting
increasing domestic and industrial needs of the capital
city, Yangon.

Watershed Management is the process of
guiding and organizing the use of the land and other
resources on a watershed to provide desired goods
and services without harming soil and water
resources. In view of past experience, watershed
management cannot be centered solely on natural
or physical science, such as hydrology, soil
conservation, forestry etc only but also social science
such as sociology, economics, culture, religion,
tradition and customs, are inseparably involved in
watershed management. Farmers are the major
population living in watersheds and are key persons
who have been utilizing and managing land and water-
based resources for generation. They know exactly
what is going on their surroundings and thy will check,
investigate, test and accept or reject the technical

package for watershed development. Watershed
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rehabilitation generally requires land use adjustment
measures which contribute to reduction in soil erosion
rates, and at the same time increase rural

employment and income.

The availability and dissemination of
appropriate and up to date information on climate
change is essential for promoting public awareness
on the climate change issues and for taking effective
actions to address climate change. In most of the
developing countries, only a few people and
organizations have access to climate change
information. The majority of people in these countries
have little or no information technology and
communications facilities and it is not easy for them
to get information on climate change. At the same
time, in these countries there is limited capacity to
disseminate the information that is available. There
is also alack of coordination and networking among
the various stakeholders. Coordination and
networking among the government departments
concerned id also weak. Climate change problems
cannot be tacked by a few stakeholders or by a few
governments department. Climate change mitigation
and adaptation measures call for effective
cooperation, coordination and networking among all
the stakeholders.

__ - a:gcgeogm

$e5:q:¢3
GGLQ% OS%%:S%SGGSO?CEH

@



Algm

Nrefusliaiadiugih menfaiaad
ofmb:ghmb:mzmb

o B

(Service Book)

0800&s32[300$00ea:06o0pd 0§ad03E:
(Service Book) upeslooph 0§c06:w0d008s 03336
o[gbocsdqoopdi  oda3  ce02Egad[gsanpd
080068000 32c0000E0EeePMIR5 328600
0300p53g§3a8  GEso§codial 0Yudeqsndudom
33[H30000qPs 0§008:3E  3gIPHBC0IGP:
32t 008[5098:qo0pd  08006:0000508:08
(3620001 0$006s05008seI30CI00§BI: 0F0d:
o3oSBogfion> ooSaparn Béohobugeh
00635 0ogPI0E 2009e03C0%PdN ZWdEEPE
236005 00088000 0$COGICINIVDGEEIIFIOITPAOD
qPe3a7: 9050082008000 er3p8(sdeconelonlod
[86SloopSu

08006:0008:00p5 00oEa$0Eedlad gpan:
0990 9§3265quopd[gdeo Bowrcd s
06990 apooszagudmec(gntaq) eepod§aoroopd
[8dcor 83eeprd§oopdgrscp 0$cod:s ©wodonb:
0330322 o[gduesandeannéqdloopdi 0§codiwod
08:003358 3000000E086ePaHOP0RE 3B36600E
Qdn @8s o8usn So0sbBy p83000% cerlse
qpst 336comCedopl cadji saqeddon  GEsel
S;nsblls p838cd conlsu on oo =gl
fgogps wEdeddm oogpioegioranopd
0008 008sqpesans  00pS0REiqeRd  [9dcloopSn
2mNdg omo§oodieannqls cadi sadjgpie
Bécootfgadim GE:deleds og§izaepSepiaan:
0800620050068 039609800600 a3Eqepd [6d
20pdi 93w GEso§cobieidonglapean: o8
08g8s0  ooep:08d02:9Eqfepd[edoopSi

0§00636:005006:07335(9pS 03 Eseqpand
o

@cmf{f (b))

26qiRe00pS39|560  3cvdecmEolegpadod
ogr00epBigpdopipy 93005§Bdlaophn §E¢
o8cobespdepoes 338 (Jqo) 0p¢ egroomepd
cqpogligqpapl 6eeongEicondecdi eaypEofeods
o€econaBdgd ongaledolencegesantaonund
008 ©2g0B30r008:3260070532002800893(aé
BHaBEB80dBiwor cqeogliqepdun cudlgoond
20p0i 32epodizasotopt GEsegrogePELIutsq)
[6€20€cB00p5 0§00 weogqooecmdspSicand
copSs  3006:gPRE  o[memegomaRé
[6€s0Ea8c[0a€s  0aé[gaoraopdypicoy §qoopSu
GEs320008:0005 oonoepad§§ogt sacloint:
djedfse[oNe :e$3000500dcdaoas 03
aonsa8aqp: [0j0d[B: cobe§iglolBs 0$c0dsdad
20pds0g(a€  egomepdad  aooce(grésad(B:
0§ 008:3a(gdecgpadoonsads  0paI3agES3gCs
copCieaonmdegPIeacopd:s  eeoo$a  3c00d
o0§eape3dg) cogpaqpiensangulonmy coonaBden
q§fats copproneomgpapiogt eyusogco
Rarade) egrorqlionioddepred§eatidielont
egso0gepéemsee  [0€s0C(Bicnbeiglad of
eqpadeaypaoon(B: 3300608303005
30330l0$c0digro0pd 0200$008:6e0oEE:
2CO:020pals0 300053050 32[BEs03008
20pS3adl egroogepéapsg€antadelonés saco0d
3250890Ea300E[0ama0pdeadleonn GEo§cnbioopd
3095000E0EeapadedmOE egroogapeuRts s
[5e50g8:3¢[oé: edledobadqeuoopdn 2834
Bgap:oopd 0codieizatspdiagpelont coem
200938ep  0§c0dieqEepomoSuqaopd  apup:




;ﬂm
32280910000p58  0320§§e00pdI 0§008800500868
L T R T
EoSalls coobyobciopnc cmobfeaeper
oncopds 3200p8(0j0nde0dcqfag:coE{sdlaopdi
BuSeqpzagrheaconiyps o§codieqeep 3a6[03Es
3aqpeP:8as @oP0onsts codqeqpagpiodapd
qcli :mudq [gE€0€eqzoplsgadyp:  §dlm
620200gEsc0lsgn [0Es0€eqeoonfB: 0xm0o§dsaeng
C0M9056q:03:000:qeRd  [§d20pSI

0§c08seicgsoogrepduniuglinmma: 26§
[6€20EBdm  cond§nEeamnearn ©od00Ed
egsoogepd  eoyplioleconndend ©¢od0oed
cgr0ep8dy 58l ocdREep [{pcd
ooepigeopt 0§oodsp elegiogepled 930y
el moBooglggodaenB: 323013600705
320008 323|0D32000P:32% [GRdHgO[E 320005
grgs0ésoéadonégaepd [¢80pSn s3dl
3260000532000 32RIODIPCONIGPEFN: 0$C0B:32Y,
2opSim(Rmoze 8088 39/0530003¢s
AeeSfonbidor saghogeonpuplionn saongh
[Glaedevseps  [gdoopSi

0$0083005008:07300¢ 0§008:q 0Pdesg
329|0P3200056s qPae§3a00aps elnseg o
qPs coosd03do%glepn gCdomglapn (b9
sC[gbsadqpa o3 onsocBonslpCoaps 0poIgRS
Beonodeqdats co€on§ionmdeepadegpiooopdist
0§00856qEqP3RIAIIPOONGPE3% VoS [5pSopSs
a32:q¢? [38SloopSn 98000 0§00ds a[8&s0ms0p
20pd323] 0EoESENREI CRODe0e[I3: So2sgtqs
3228 3300lo§coésel (Service Book) 0§006:005
020030309 0EOEBBIGHe WENSED 3acg
[l o$codecidonglopizan 320008[G|0p059)05
cusen[gddloopdi e[t 0§cods ©od0S:r30
20pS 0$codiondiel seeqi i oBudeqeadlep
323)09320005000085dg) Go0]Pg? (G SB§:036s
qeRd  [68cloopdu

03005s03005x023300005 36{03ECYe
el qoddeats eypodeddatsepieddon 0$ooss
©05006:073303278  33000[0|00qeRd  [8Slaodn

EE R T SR T R R S S T R e R SRR R R o S

Jo 6 .... (30

B8 ©05008:10733632008[0|05lm 8E¢
ofcoSigpbipoes (Joe) 339 G9REep 2285eqpa
coo60Esdagogps  C0e0de0:00pd 0 Csgps
B 0cRd8: 0§006:005008:0030  32008(g|9
qoopdi 320m0dq) 32933 ©9g0der008: 32600705
320003qp: [0pddgn 0qS€dm GEssaaop sacpdol
So0pSogodigpi  3207070§00826502EF20pS
0§codigpezans  coilaig copdicoma  woe
0200§$008:6807E 30000 (B $05GpqPsalopdicomts
com&sdfBs 2005a8Eepgr93a[0Rcdel c0o20dd
st [eaeed [g8oopd

200050122038 6202Eqadq ©qi§m
0§00S0BUSABE  3600:805329|03OBYP: G4
909 pSeudBundsdBiclel coor0ddgIdgps
§C300p 20053E[B| 5uSooepigiapt 0§c0dima3
gfgRedaepl §1598 [g3eopbortigadlepd
Yéso$ap  o§codiel  cverdgturd[stsf
0§ 000$0008q5a88:100280005  omcogpopd
0200$8$32[30  ©a00de0d0pdomcogps 0008
326006:0005(g0d00pS omcogps §i 0§aBoopd
3230%qp: doCeoqen [38Glonudi GEs3ag/05330005
qp: [GpSedlon  0§c0dseag 320p5833(0Fs30sm
3200p5[0|e00590d  6qEadian:a0Rd 390580005
qpoeac(sdfB: 0$008:009008:0033032008 [Go0de
¢2[8& oS

0§008:008333(8Ss0ms0p00p8e0s]l  wlel
007302:3¢ q[B:0ln 0§00 GEicio§oods
©0900&:00330320:  6omEsdcndlon 020§d3aepg
©e00P00deq(3: (Service Book) o$cobsecbonts
33607 333 0§80 [g§copSeoszadqd
20p8I 0§00836qiqPee0rEQIRes0Rd  GroS00ss
qPsC 0000$93eps3aes(st 38030§00digpsci
326qH{03:00p8 0§00d:005008: ©3335qPs 0006
& Budeqesagrheacondysan: coogpgd 0d6s0s
B [spSogtiats ofe|graddseopSsialagps caont
QB[3992(980p5n  Be[oé  0§odi0odonds
©330qs82%8  0§008:09Es3600500% 028D
el 030deqeeagrh3ac00d3Eep  0§008:000G
9odn6s0€  [38e[onEs  eqpoonsadadadloopSi

o



N sfemefiy

o B

Phytoremediation a320p5¢>

Phytoremediation 8303 eolomgum 0§
oomscd: phyto (3008) § coodon€ oorad:
remedium (070%g€: Bowpod 08aE:aE:) o3,
cdlE:080020d{gbdlonudn  clo/clgaBagy  cqs
390538060960 COloCesod podRoGiLEESIEoR0Y
BE:q68 Blogeod wudepdzacgah s0éeozn’
2209508 c207EgnH03 $p5:006:0089(8dAlonudu
30E3ae[Rlojpodpodenondats (Phytoremediation)
$520p20/ $pSsc0diom  apSajododoocioocefR:
cqgRdz2oiqeod(gbeoo;  =a88:eqpEsndiupan
(Green technology) oo®&9c0p5s [98Sloocdi
Phytoremediation c96c§z09

cvdcSropen 3a0d4glecodod s0éeogom
206p0&ie50) clo/ c[gaBagrg eqopn’ co§olcod
20BpobrogoSicopaBedudfat: (Absorbingh poSpote
0gpSicopad  gepudspSiconiogpSicayaaed
Bi3Es (Breaking) podpodiogobicoy ¢ d00%
oopS[8eofet: (Stabilizing) § podpodicsodeqnd
060005[as (Filtering) 00} $pbicodseopgy 6e0oE
godeosm3dlonudi
mogé: =gfjsmogp:

mcocresHod scfpdondeSiodeogdeannt
g% $bsc0bieozacdnd sulaaeglg podpodn
opoxaés (Phytoremediation) 0% 632005013203¢:
2Gf3202:6090300p0:  00663[@:0073lon0d -

ewelzood: (nE:BcSsel colodnt)

(o) Phytoextraction
30eogm eleadagnosapadsacios:
(Heavy Metals) copoedodfds 0€opds
32gH60R¢2038:0pd:0008a Bl
()  Phytostabilization
30Cegum cleadaq Podpods
ogpSiepad vegagpdesant [gndfets
 osSopoloborge coppafEEEE
clgesncdeqodad podpodigpSieoy of
eqpchead  omagudeusaés [g&dlondbi
® Phytodegradation
0teops ulqEaando (Associ-
ated microorganisms) oM™ ¢325050
podpobiogoBieona’ egpyobeudals [¢d
SlonoSi
() Rhizofiltration
208 :;[gdeogmes cqupadpods
0gpSieopad  ©6uaaEHeddlonddi
(9  Constructed Wetlands
cqppodpodiognbieoga 0bapose
opze0€ecpad eqodedunsalgd 8o
BE: (680
o Dftm0gp:
noéne[g(g] pépsig mosgés
(Phytoremediation) codc§open 3a03:{gjecood
nolodfimon qpga§B: GE:Be [6§0r8EEwn




]

B0 jsBagudonfBs m$oie§odaopBioontonnom $pbicobiang dBeepodo) 3a0Esa|seaene0p0d Co0C§0Dq,
309:0SPRIOL opitpleelesoPFree Version

Jo 6 .... 30

0 20¢36p5 mod08e

ol c@@ooé (Sunflower) Lead (Pb), Cadmium (Cd), Uranium(U) oo}
Helianthus annuus soge0zaedugeudqpigés (Phytoextraction)

an cusloé (Water Hyacinth) eqsfésoé@ Nitrogen, Phosphorus, Heavy metals
Eichhornia crassipes 60303 wudqps(g&s (Rhizofiltration)

o] :?Jm@(ﬁoé (Duckweed) Nutrient gps ucﬁgps@ézl anﬁseﬂ'):@@&
Lemna minor 204,08(gE (Rhizofiltration)

i | BodguSoé (Cattail) Wetland systems ¢> 05(G: Nutrient & Organic
Typha latifolia pollutants coz03 sudqp:[ges

i wo%m@rﬁ Vetiver Grass G@ﬁ@?@é@@@@@&l Heavy metals §
Chrysopogon zizanioides | Nutrients o303 Supgés (Phytostabilization)

Bn | e§8uoofgad(Napier Grass) | clgadogoonpd(@oco(gls Heavy metals ¢
Cenchrus purpureus Nutrients gp: Sup[g&s (Phytostabilization)

Qi | ogjo€ (Common Reed) Constructed wetlands ¢> BOD, COD, Nutrients
Phragmites australis c0g03 cagpylee(ge

ol %aesoé (Willow) Petroleum hydrocarbons $ Heavy metals cop
Salix viminalis o8 eaqpoyie(gés (Phytodegradation)

293 :08 209§ :00aEP:

(Phytoremediation) cpSc$s0503 sa030j|es00Eg0d0d 328m
200$10eoRMe) [RES 200deepadecope(mnt cB8abud8s
6503 20 edesseoy Bodyjpeqiaadesicop g§odeqadiosols NN
ap8cdieons cqadicogndao§elad cqodedurnn§aiodabedicoges BN
32955[q|e502E 0B dlonuSi
B mfj:qeod gp:

(Phytoremediation) cpdc§sod ca0oegoelist Heavy Metals
e} cfgaBagapocdepiiliatu podpodiognbicoy qinah AB3iaud
§€[8a cqadigoodpodieqeopod 0§0C8EREs 6305058008008 LgRbicopad ey PPEE[gEiaR(sd(Bs
Bopqoodsacss elgadooe [B$copdeomtgScoiats clgadagngopd:d (Soil Structure) o3onn3coofats
c[ga8agadadonse (Soil Erosion) cagpogjeofata clgBlogese$09058e0? caopspSicolgls god8:oga:
ojeomesdeoy [0$copdeomntsgscolsla Bodj:ddjsogeoy (Biodiversity) ofsonodameofsts 20970
e9qtie060y [3§c0pbonpdesondEEfats comndadieq saqpdsacogieogeomEinSanials 32a862080s
eapal[gdyemasepudeagpoyeofsl ©§ads36erodeg, (Greenhouse Gas-GHG) agob§oeaqpoycelsts
00} ogsqeodeoy g§eoclonddi
o8 050p§:8:c5059)05

es5[0d0) Phytoremediation cpdc§sodum podpodiesodelgon eqopad 3p0enq, 20o0d0
[c®ods c0§oopencuion eqgpdSonpdodse[Bs coomoudbosiyts dodeagppdecgsdol 288seepe
$20:0p2009q5(sdlonudi les(gEapde§iopum vodo§iyaaqpdaacogicoy oBsonadeoq§l Cpoo203q,
M$reneqpzgPdeaypspdieoq$l comosdecponeamies m$mie§odoondoneocizacerndsclql
clggEsspSs0ndqdopSudilonudi [6§er8EegadndeaqppBecpdB: codc§oder 3adi(gB0ddjsecodod
208320755 MA3T0D 30%0E0 328805 3g/093000%6003 S0MEOGYs/ s00ddupargecye

0890056[G0d 2960D0$ERCNRERF $0PC|Reop 6803Egde$ cB3a8dle(n3Es ABndop§sadilonudi

Fekdedheheh ke ke h ek kb ddh bbb bRk hdk



==
et - el® = QEE'%
- = 7 tRSdelWiks ="
N— o \-—'\-’\n—#-
BieaBo88icnd (B:8:900p])
“oonqpal c0030l0opdi Beeg§opt wequozrd8eon [Bcd
c003§” codqpsaopd  e5adcopboodesd(mdloopdn  aBad

p38p0p (Climate) 880008¢» €300
20p8: gpdagpicooneag$omaod [sdedleonn a¢
JSqpa  §odCseoup  Sreqi$eps  coocose(y
DeseP:  000p0333)0P300P s cudlgecod
CloopBi qpadpon (Weather) 20pS esqpondaci
23§0932038: [sdedlcon  3a90P3ac0MePEE
cedgecoddloopdi weather 20pS oodegonpds§ol
[ B[B6e[rE:c58Ec0050pSs  Climate 2008
% ofpapogecriings o o
Beacgl: clgréiadecyufeornepaloon (Climate)
208 0egeacdmerpe  6[3rE:ad3Bgddcloodi
ol ¢[gn&scde (Climate Change) 0% §dcdlEs
Qs> quRooN%ea0d §pABp0RBEep  MBSi0anSs
323J05320005¢s seesadiaq) qoddlicoEool
2883(mqa¢: [98Sloopdn opel  sacoéqieds
egnEsadpo005 mgn[Rrpegtan(gtotsddloops

B - T
cAlEsgpigy SonlsesadEep megaelg[dRood o5
o[3pogrg o8 B[ © cPrees0d 50
oaBu0e[r0d 32008800 BcSlsdoopdi [Bicd
[Brapizagod Boopdiatsmagpiadist vgue(grod
32[03:004(8|cBlsdo0pdi cnen[Bel qEdsleE edox
00cdlE:0pd  §00,0q J.000 km® §B: ooen
QPG w2300impdfoops (o) egy 8of
0€B30dod[38q) [gCa0:30§805 gq.0 80§
08B0§od[3da0pSad  2B8qcloopdi o[l
2003 walm §edlé: 6.go 93c8udes§
0p80P9§0$:0073[Me2050pds  jooo  [gpSsdi
@c8&com [BoB30gjon8upoglupicl 9§0§:i053q
B8 §eil8: 9.00q 9BBudesm [wded

cosSocboodon oxbesbobs HASEHS ohoslch
Qod8emqpe  009)[BlodqpsoopS GEsodel ogsans
o€ oolspBespbszagudd[nBsenicond(mdloopdi
g0pS GE:03000 0083(sddloopdi wolssded
20p8: 03BSadqH8:a8:qps (Crashes) ¢ (38
colameonn @880l  mgneiqedsn[géa’
nqpdegieoB:s  $§qp[g8ieonn  23adodaougep
(magnetic ocean) (6 &sop&seodlaopdi 03805
Qdsoaproogodedianean [Bicdcudgpic cq

og$88esn0a08 §odcofal 30§eann 32805
03Eqpi0d  eg ool megedslgediogé
;5 copsE Bégpiad [sdedlcodloop

mr20pd 3863800000833 Bégps
olspSespds  $6e08:c0n3B:  ongacgloEeciad
oowads  8:6q0dqPia?  200de80rECP00dM
CloopBi 8:00p8  sas00d0[godgpog§iepe 29§
omeo[ofa€eannmesl  u€aoudgdedlaondlooddi
coa0pEqeorn  mmg$8Eeza05a8867052005
o€couBeqopé eqPolfR: mud8uod (calcium)sé
6dlEsq) odseoPadlsBagaidloopdi caocoopt omg$
8Ee32005a38 caqpogasoopdeas] &ndoodqEaopd
328m 20805333E:{sdocanednE megpelgoopd
2005§apie§€oopd  sas0sacdesaiogndlaodi
gport sogfifep (orpSRboroogndgt
cqodooep [sdedlanndloopbi sapelon mgnelglae
cqoopd =26g g8 §038[gdom Sieqea(ed [0S
cfaCsEase 6q 2d20apopdom 200HyPIesadE
qE0$88005 acgmes008933  sofadeepnd§
cfg&ssddloopdi (mgp[3isdedlconpsaed o3
coM[0325520p9 [§8050% 2900gdeud sa5pSicd
D0 esp$rddlaodi



Mm

men[fed in§ayhuyhfatsst eharha) Hemffeups....
BI3BEG simpresBordree Version
ap$grocmn  popeoDs
mgn[3:00pd  2005§epooaadel oo
0ad80dcocqs opel §oseaoaEqpdi qoonpdeleded
B $6BBudedlqpigy  AB§:038:5(BgSloopdu
Sepogt cgoonisacafh lcieh sacocnonns
QP55 opell qdorpbylgdepal Bdneodff
[6&0loopSn coe[Bs00p8 opel crood ¥$d336
odbeggps  (Greenhouse gases - GHGs) o
2360pEa0m200p01 GE:er0deg gPraopd v§d33EEN
6807303 wdea02Eloopdi eseepERPdad [godgc
[Gl8: 92g0? ogadgEelgdh Repdiaar(sE oogn
603w  6§ad3BEedcdeg gpiopd  oedelg
2Rod 8306000  BigE0d$ og 8So§ol
03080598038 B&2c02000:00081  Mg[B0p5
2003qqEgLEo0$GEEE0R00 303203C:32000000900
B32600[g€ BcB326e00 32003 opeEl e
0800336070965 GPrD YeEO0§LIG0EGOIGLE
c5[a8:gdo0p5n Qsd0d] ©§cd338er0deg veram
Ot 20} opdRtelgaopy opebeioedqp:
bl osgrabspogdh Qachoonogdon
[68o0p5n  cpooazadel  @a[giEaeepopd  32a3d
onddeg oy 3303ancofRsanas men(ode
oy B3B3 BichoodforsplPh oot
[6®20p5n oogp[Brpegeanigéeont eqdlgEap:
3epdeqffats eqlo3ets croesodCiaplsdedl[ats
comdecontfoln  BmsasdogSats cqadlats
BoQfpdafiogsS GoLDBYPILIFOIGERCH 200K
qpiol qEoofpaBRcRfats eoopbaiorffiapsch saqe
953003 edledlndaoneoddlaopdi
MBSy BINQEIBagPicod ol
qPso0pS  paBpone[gatiadfalicl  6§205300503
Beoeqpioopd esepzasediedlndaopod oobonds
05800 Mloopdi 6qa[g€eps  3aqpSeqPatass
0050005¢)  32§p030303q, Greenland R Ssn
eqdogomqpiegBaticy ogeo [gplegped
226023&m000d 9 20dBia§oneso0pSad Bq
Aol jo ) 98d @Scoopd [9dedldeonn
Aongon$see eqloireqagieciont arediés 0,000

Jo 6 .... (30

emp o0s0s3(8s 33660l€s  joq,000 GOy
2000:9e0:q:q058:50m 66 J,000 ey 008805
00838:qd8:30lo0pdn BE8EERE  Jo ) 986
[p3005c0ma0p8: 03058053600 §a3Eeagfol:
cqagipepielot o Jo 303¢ BadEBigap:
§3[8: B8c[3 optoo  B8B5BeloopSn
S Bghodsoocboqed [(orticss Frpetds
60000 J0o® 981 GecooE[dYRIco $70068
03Cs00p8c0pds 3a00C3agpiut(sdaopdi joop 95b
@c38oe Jo Jo [gpSsd wodcumanzés o colop
GeoCaRIGe00pd [o3oconageomBiant codeom
c§onunhon Jg 20§ 8:econ rP8:3dloopdi
odoRsuon 0pCsdoSisE $uxea0005 Gosadlgpd
552§ 208e0mggdBsg§:0B:50m co§es
Beré o 9BcBudegeonadiddloopdi

odopSieoonmenefe (Only One Earth)
68028082005 0gq ) 9800RE  MNYIMELAVLQM
Bseaonoy€iude000 qpoomsé wobo$ioyt pdand
0905 20099053600 6aEeS[gdaopdI croos
I 30po0RERAERIANEa 0Bp0op5ie00>
mgne[gogt  vodo§s0Eadfodar  e[gaEsade
00ddodPEilon samadzacdlaocheqpodepd(sdfs
2207000 Bp022326[36PaEpdad Sseesadgaynd
§loopdn - meomoeg  epadpone[gaiadeadiep
©6002EM$oLigCiaq MeRPaB0ROE 206007
o895 20008089503 o5 S&icagicg:dqd
Joog 98&1 8elomeoopé &&c¢edlé: (opg)
§EcaBa0pd A8 9cod[mo0pdn qodsacsed
9962913208 () 80§ oEoB0§odc00538030
coneoeqad$:gOeest epadpope(ga€aduad g
qC:88q$sC  me[Rruesic00nd  qdoscosys
sooqeh cobengpeing BosofuoiShoscrqAEeg
poc332q 0p51681C0§e00 qadponst LOB00D
20pS 0ELBe0:0600085BEAS QedEES
[B&: [38o0pS
uyryRbedieg ypsé urheeprhuyps

0$cd338er08eg qp:oopd () g dloopdu
B 0mg§8Eesnnhads (CO omgsd
6207308 (CO) 8338: (CH,) &06500§050632005
B8 (NJO) o»Bq€s (CL,) 8&0500§qE8¢

o



w

63200988 (NO,) JB0d3§ucpdomgs (HFCS)
Socp@oPpir (Pt IR PRV
(SF,) o3[s8[03dloopdn cuoopugean(gl omgsds
6300538  (CO,n 8388 (CH,) s& CFC
(chlorofluorocarbon) gps0d  aBeco§3dlaodu
96:3E00Bgts  c[Escd[glssé  odig[g€iode
005g0d0pS  v§cd33denddeg, (328003a2gé
CO,) 2005 mgBoegicoq$ sagp:ad: 32600505
30o|dloopdi 3030060 EMAGYPEe 0B
(328m3a2ga¢ CFC)i 000300¢n 20860m[g)$e03s
&0 coodagobeonn (s8msanisé CO, CH)
s& 0o 8cAdieqre coodagodean (328m
s%g€  CH,) B[s[m3dloopd 6§cds3éencdeg,
B oteplep'Te 3510 e plehulo e plelevplopiclon Bleblew
23207867 6320001203E[9d0pS -

10.00% o2

5.00% mCFCs
P/ 5.20% " N0
® Energy Production
4.80% m Enteric Fermentation
e 3.40% ™ Rice Cultivation
llCH‘J 1.40% Wastes
2.20%
S 1388 = Landfil
Biomass Burning

® Urban Wastewater

(1llustrated with data form Intergovernmental Panel on

Climate Change as cited by Baldasano and Soriano, 1999)

mepffyeginng] enjpyeetlsinubuyp:

*0GgeNERoa8ep

clegpodar  comge”

eudgd oB§soan$sgpisaq ce[Bpess
anpel  328moep:daopd  0g§8Eesanahads
o05eg 0€[sdAo0pd 0mgE8Eesanadaldiercdeg,
00030 Sigicnfalsaopd agpiTiqadepdigee
[BE:al 3ac[sul[edoopdi crocrmnxts omyEsE
632705308 0opdiatinps o0 o §bcodd
oPec0HpEeqEuad8maond 0. Jg %0 o
SloopSi- mgn[Brnegamnedd caypoyeoepdspds
c0d200p8 cocomaogls E8EeNdRE oo
oBoneocqess 0g§dlesanndadicaypmeocyg

@

Jo 6 .... [gdru
0E[gddloopdi ecocozapts  E§EEesnHE

e tolpoctgn crmgicorchp
00B003RMIQ0Pd coPaBgdecontonadegads
202 3[g000mn0caniongp: 230 (s
cq ool Bogbialaps) gdimaadeqpadem(ad
oo€[gta gbsataegiom(atn dBeepodeon Jdesont
ccporbipet 5204l (roghopcBogbyolpo
o@bodundyp: 32204gs8s) saecosacgéeayny)
[88: (s2qC:3[0dap:ad [0§copScopdocd 32034q)
[8E:03 [0cpdqdlepdi omy§3Easanadadicaypoga:
GOGEII0R000 2DEONYIVCLILPS 0$6802ERN?
000 3220398 3lo0pdn Bsa0p0b c0deomgp:ad
AB§:038:q0pd  oBifalqepS  [gdSlaoph
20008 208eomEPI0Rd goo§(Rrogee
209050332600p582007qgdq$ Ge03RE:
00g$8E63709a3803  00LBs  3a(gdgpim
030G 6q)/eaeg qPrsEandonoogndigp:
32004g107 3200826200320 s cvdeamEeny
§cloopSi 20&eommgp:oopd  edurconteon
og&8leemmadle omgsnd Qdmaod
ogia(sd c[gatsadfassdeofBs 63270598q1C03
6000028 30005(g$agodloopdn mgnelged§
3208qpinaBEic0%e00 . omgEowmeeedtc
o 8Cs$:0d c0d0lepin  BSsco[als
[88Slo0pSn o805 20d0Eope codgrdeps
20603Esqpu 32(gdgpa 0Copdypsaaled 0opd§
SloopSi codeomgpiel  vedaodscorey€
omg$8Eesncdads odupoap: Bqpid: ccoo
20l 0g88Eesnatadlep: caypagepd(ed
200303 0y$3Eesn0edéeduxmeep:  (Carbon
Sinks) [s®00pd 20®comgpHg§soBagiaopSiomnys
88een05a88qp:  Begncodlopd  [98SlaopSu
ABelonE codeomgpisEomy§8Eesnadads (mg»
[Beoessals) 000 elunlio$eagjemes[at: (g0
CSlaopSu
wésonyp:3E mg§ennty
20081 codeomgpiel  omg&Beconto
22038:32000qp20008 R[grsag|d§[o3claopdn 208
comgpeimgp[Rroegionfas cagpoyeqrosesct
ecodcSi0ea0pd 0opo38EA GE:aBopS GE:d




Mm

8€a0g| veBLsd 0§caoroupicuicsadanled
JloopSiP DBy efrprebpeptiale Vobsitawps
og$§88e32005338 38050a38: c32005a8qE38
R
BieSPonbcinch comgfobocynbiyoops socenils
géoooflicacogpiogt 9o PICadifil: oo
6q 9Es$:0005 2003Ese3000psy  §oloopSi
op§selgeasaixopd Beamntooinnpd omgSeocdits
0eImMEl 0080059803 208e0ENO$PIE
23earnCooialsedoopdi elgonr cogpodoogpiddo
[3600apiop€copds  Gea00mMg$aed  0opS§ondl
20p8I gRBEOMYPICIEREAIEs ogSadeams
005 opEo 9800p¢ BBe 93c8udendoogd
0§ §3co0dc0pd: Jo jo [0pdsdon 6 ) 03c3ud
00500q500$gI0lo0[uE §dcOIC: (Q0) 3a0pC:omgs
Beapte B Bcadudenhoogdons cagpspSagiets
[6®Cloopdi 3200Es000600gPIRE OIg§0PdOE
qPeg 9680o&:03upe: 32e32:3E:008c0mgpPige
og§a  c[gaBagropd  9ce0nie  JupzoopSi
(32632:38:008c0mqspe  Gegog§rospBioo(sé
208E:c[g0dgps 20dgdegnodaps 3afgn: 3a0¢
qpse BCsqps 32gode[g0dgps clgediopl ondsd
[B: 00858 00500081 3203E:8:008c0mgpsopte
§ioqst cqpdloppooldt egppdiaopd) Seqeom
20d0€qpiel 32(adgpso0pd clg[3edad o0 dom
(RQ) coBEesnt $05&Esg> Brewrndomeepadd
HAE oghopch §BoSooyEiEgbAE
2081 8eqeome(eadagr000d omgssag§(gudo
20p01 20d[gdesgigp: colaPeone03¢odied
20p8n volseleadagnopé 8eqeomepiopt Beamnt
00220008 0gSeecdliuwmel go qpPtssiodE
§eso0pdn Seqeomgpiel omg$adecontdaoopd
coméedlee0dEaodeomegpsel § s0 9§§dloopdi
(0080E320305 omgsadeconal 0mMmy§SEesannd
R @Ouppozop codeomepigtecomapy o3t
[68S100p8)  208eomgpi0ps  epadoore(aade
(ogn[Bspegicnny) o Bod§ndeagpmieocand
36qE(03800p5 g$8Ee3005a38 9bupeadeonn
0865078003 Gusesa0pden  300E3agP:0E[8C
20p51 e[ 20deome$agE wpboopdoodeom

khkkkkhkkkkhkkkkkkkhkkkkkki

Jo 6 .... (30

s B5:a8G{atu fbeostiofearfst ol

06§3002003  0oRWEABBEB[RE  cBodaps:

a8odqiloopSi

¢ cglodomempont (gobop 8005 20decomvpdd

0&sg)® (3a¢]po022076090q) 200LTHOFYE

BEepacfedep: 3203( )

¢ c3lodomeont:§ess oodoonpdieonnmeals
(Only One Earth) 88:c0$:8[005 oovumdleco
(JoJy 350 @$comdd aodeome(m:d)

¢ c8lodomeannti€EB: sommaccoiomqepd

*

202§y ©0odeAF|eqE dJwwpcd a8
oope[&sadocagpyies: (Jo o 95d1 ¢80
05 20decoe[xd)
¢ 208comewnt sofeoyesda§d SoddjHce
AB$:086:8 (J9.5.J0JG 005 [g§ep3a008s
20008:07)
¢ B:8joocd ppslopreqeop (B5:) epodpop
cpbscdysh ciobecsproopfgboos (Jo
9581 g§coccd 20deome(3:d)
¢ BfaCeg JogR 288 aogpapadpopelgaticdy
(JoJs 9581 ©0docod c0deome(msd)
2003:002:0733 8 /65078 :l:gps
> eslodomenydont [goSopsa0p05 codecom
0pod
> o:q® (32¢]£0022006090q) 2092000508
nEBEepaacfgdgp: 3y( )
> e3l03076000E:8E8:  6quopd3320005 6q
20p5 §oo 8smdeunndege§eosp
e3lod0me0E:8E8: cqsegl cgseq
20deomewnt ogreoedfdqdd Sodd:
Glo8hi85
> 3:850005 (p§[odseqeopn [883) c0om0
consgmpadooepmEscoieq  6qEoeqd
6320 20860QP: 0$000M| B§:88:07
Rudeus
cmPd: GreqeapEans
coPBs  eq(mpSondedlnd

e



wmub

[0$28EC0RE 6909325005005 0BG
0X{epopt Bsgieqesnq 36qetleonn 20dgjsgp:
oBo0n 6gegudsa0di{g|od:8am3[mdloopdi coddjs
edl8s gpega§eaodropds c0dd]seagpiea0dd cpad:
W T
SBBreS HEB oIt oot soopfigecSocs
2opSemudlg§eon GEd3a505 [gpSedsEeon
w@ejlsepzsms m@@‘bcﬂééem:ag&:@lﬁsg&sms
[6€ 22883100803l 2009:98Ce 2GR gEco
[3€s00p8  maeqedlenr  BOCS:0069(edBla0Rd

b

208030 H8sc0c00n ds qo%eS:moSem
Begpio?  coocodloopd  er0peR0igPizado|gd
$C3smqeqeodel  @odaBspgpiod  0025a8:8E(Bs
20920284303 2020§00093q) [030gP03200556327¢E
2Bospdsy 083008gpegoonoopd  $p8:0p00%
209[03nqpSd0sp8:0p0> (Wood Preservation) op
caloopdi Boqp:ad s80d cqpeqooodsts [FodE
<=ar;~£$<’9>“'3 wedloigg oReelRotiRION: cqeqp

oy
mga§Emedl

o e e S S et [ e W —_ =

—_—

| Pofadondyzn: cyanft: I

32€qE8Ezncomea co0ingrepoifels  0BEBS
qps0p GreqBboly spdicogs gpoox(ata dgde:
33600259¢s 02000030005 30gWdMeD:GoD 0D
[958 5p5sap:  [38SloopSi

0M008sa0p8  [BrogagSen  es20
oegiedlodeqpad8nodelont [o§er8Eeangen(ons
z¢ 803djs3[mloopSi GE:008¢s0d 32038:e300
og¢ eso0dfjpdopepiaacch coiglaitaqieop:
comnls oeodqapiopt eqpedd(gepdes ©0de
n§[m&sm[gdoopSicom:  qpbgud8addfed(md
20pSI sl MwsExo&iont 0dB0gd
32qeopdicomea efon&iadoRonrHomeon c0dsaad
9J0$p0:0p00gP:32qPd:c0ME: LIMAOd0?
Pulp and Charcoal (eggeqpuodscdicags) sacp0d
2020m Solid Wood (00882009:0008)  33[sd
soosfGeATREB oo el Gerticont
copds Bsgmseqeaqzacqedieons coddjspiesepopt
52583058438 §oEEenieapoopSep: Bs
320p:33qpapgedy opeoncopal ce0aégnd
3[g€: [gdSloopS




S g

0§0pe0000505c&09¢ 06:0080pd

oot R §pemrp pessoBreeMgision

BrscSsCocogoln venpscSode (G505
690918 LMD (0) VE ©es0EQUID
Oloopd aBesd0d eqeyPaodonngpdSsesos
(Water Borne Preservatives) () «ofs
Polybor s& sooeepaonseaon Boric acid
$¢ Borax 208[o3pgpddesosodeas esoqpd
G §8608c0e00o5p8: (Diffusion Method)
3278 3204[g|08:000[88s5C Besogsdeorn
(Oil Borne Preservatives)- [08:3228 9% §
CCA (Copper, Chromium & Arsenic)
[03g59c0ie29s 88537:098q) c0:03Es
$05:  (Pressure Method) ©20p508:008
$05 () $p5dsC 0820055 [gc€aordats
oqeoon (Control Samples) copbopsotsnd
3loopS

¢ cogsd 398 enobPess
20p8s c0deagidsl clocagieqp
o8 oo€sa00300pdopEindi000
[88s55: (soil block test) [¢¢
082006331008 96 0B P&
o205 gromaecodifoccpy
og00p03e00:)§ LIS
2009000q)  6eoOFCloopSI

¢ 08:000309gR3c0 [08aea:

2% § CCA [ogp5des0:000d

o g
20869g:8 () eadsan: Begpadgd 0mmWd
§Ccfond:  cop §3qdlaopdi

Mean Weight

Location | Treatment Loss (%) I[)ur;hi]ity
. (o8 OO&Yﬁ classification
i v { B 3 thops | |0 G,
csep) 3ca0:) mﬂiﬂ ) @sofaondt)
Tharzi Control 18329 1.36 D¢Booggeds
200003 Polybor 3.449 085 | 4-5 [03oge55
Boric acid 3.524 0.85 @Qﬂéé
+ Borax
CCA 0.295 088 | 20 )
Magwe Control 19.533 2.16 Sawﬁeamé@otﬂéé
veog Polybor 4927 115 | 45 2y
Boric acid 4.489 1.78 @gﬂéé
+ Borax
CCA 0.373 0.87 20 mcg#@oﬂég

goocddlecoapt cudgoonsooboseonons cop
QOdgP:3q IecosEeaypaRopt esosptiofotaoneon
2085057qP:00p0 690:003E:007:6000 20850$79PC00d
20 (Jo) 9§ cagpmyogsclontiezqfds [030q0s
BBqaso (9 so008 <aoigpSiaoorbiey [Epepds
Bgonsot (9) sogEogESatboons spbpoy BEonedie
el cop§qdloopd

6202650 8800Ec0c005p0: 320240j06:00850000
cqePlorngpddesoisdds— Polybor $& Boricacid §&
Borax [03gp56¢00:030008c0p5: 08:00632034(0150009
200eagid3abaBodled: [ConndaoeonEieopells saccos
§Scaypoyjeopt csogliufoCooeor 208s0soapaod
6908009C50025600D 0O$ESIGYPICOTD G 0 © § 000
capopoge[onten §alds (02058880 =00 ()
320083200¢[07gp09600733600 [M6p098EWma90¢ ()
EESsconcsbee Boncboofih: ccpndiosd

cobgpreacdilgepog g g0 :ad§eed
BABE:ad [opgpddesnd [glgCeosaldsE og §6
220950 8E0pdaBClm 0338030305 M$Mje§oda0ndo0d
200308 §Eéeondel  38s00§a0dcomanuderongp:a?
copSs 00Bu0deddse c8§:088sc0iqp eqpadeooRdi

Be[og gEsodeisaqpdeagiapeo? euBlodl $pds
codigpizasod 20eaqPupdspSiaodigpiod egigudsaads
Crepda8dlon  gEsodel c0d3andglesudoudaops 33
RuS0§c0nudebdlel3nés  eqaomo€[gadnbadloopdi

L



N9 piconcfmy

0dgpreiooomomeaqpad(agogpdsdeonndond:

0535§;08:2200 | ©6:000936)

| EREGompressor FEEEVERGo SOt
coqpOe 005008:
2 mcg@@oﬂéé (Very Durable) <5 00 030005
L @Dﬂéé (Durable) =10 §-00 .§5@oz
A | 2¢B¢[0309058 <20 J-9 88030z
(Moderately Durable)

6i | [0309p5¢3(Non-durable) <30 o- ) 60302
g1 | eagie(gogud (Perishable) >30 o 56 ca003

Source: W. P. K. Findlay (1985)
(§8e08E&0n8 BrgoreapanEand:(gieann 20d¢jBodgp:ad vpancodaodgsel

@mgﬁ@:&&qé@d@ﬂﬁdmé
No Property c:;::r}: g;:;is Teak Pyinkado In/Kanyin
Density | 2w | 47w | 5250l | s6 IR
2 | Specific gravity 0.713 0.55-0.7 0.92 0.73
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5 | Dimensional stability 1.87 1.83 2.30 2.07
Modulus of Rupture 15798 14965 14280 13925
(psi) (psi) (psi) (psi)
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