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Aef;armfhd&EBAIUAsSMrsm;rS oYzkyfazmftzGJUrsm,;
jrithvalif

pmwrf;tusOf;

ppmwrf,wGif jrefrmpmaye,f acwfuAsmu@vm \ AedjasmthdK&E®3h;rS oYkyfazmf
tzGJUrsm;udk avhvmwifijyxm;ygonf/ Aef;armfnd KB (e &zd@avginiEkef,a
tavhvmdefpf owfrSwixm;ygonf/ Aef;akmfatikif@ylatmif a&;zGJUonfh a&;zGJUrlpGrf;&ni
od&Sdapvdkaom &nf&G,fcsuf jzpfygonf/ jrefrmuAsmavhvmanimenfygepffsm;jzith a
Aef;andiRE@JE;,vufuAsmrsm;rS @idkyfed mftz@usirrioBmO oY2kyfazmftiGIUrsm;
(2)ydkdfsJum avhvmwifjyxm;ygonf/ cHpm;rl o%zkyfazmftzGJUrsm;u ydki toufOifaecaMum
awGU&Sd&ygonf/ AefiasniniES Xb&;tzGIUpGrf;&nf avhvmvdkolrsm; twGuf taxmuftu
JyKEdkifygonf/

ed'gef;

Aef,armlddKEGI40ef;usifrS 2@ME Spfwdrhradm;udkom wpdkufrwfi
a&;omJhonf/ xdkYaMumifh\AafZsmmadi(E J&gitwGufrsm;oulitadE©y t&nf
vnf; jynfhOayonf/ Aef,armfndiRBE@HEM;udk wi&mpki avhvmMunfhvQif .
uAsmrsm;? ZmwdrmefimsiarEgguAsmrsm;? a'otrTrf;wifuAsmrsm;? viyk
uAsmrsm;[li avhvmEdkifygonf/ ppmwrf,wGif Aef,armfndKEGJU a&;c
uAsmrsm;jzpfonfh  ]jtdyfEdk;xavmh}}? ]jtwHKYtjyef}}? ]]oli,fcsif;odk
[Itpm;xdk;jcif;}}? JIRQratsdkiodkY}}? ]JoZifvm; y'dkif;ym;}}? ]Jaus;vul
[JarmifBuD; ,mpgsmfifAsm(10)yk'fudk tajccHi avhvmwifjyygrnf/

pma&;oltw-KyUwadtusOf;

q&mBuD;Aef;armfndKEGJUudk tb @itypk&deB8iwdkYrS zGm;)
ucsifijynfe,f AefrafNrdKU? ompnf&yflu 1922ckESpf? 'DZifom 27wGif ar
5a,mufteuf yOdrajrmivfHk;omjzpfonf/ trnf&if;rSm OD;ykaxG; jzpfonf/ 1¢
ckESpfwGif &P mfMLeDpy,fausmif,y@ifoiflluih;cJhonf/ owarwef;
atmifjrifNyD;aemuf atbDtribvd&usmif;aimif;a&TUcJhonf/ q,fwef;ESp
1300jynfh ta&;awmfyHkBuD;ESifh BuHKBudKufcJhonf/ 1936¢ckESpfwGi
rS g,fwef,atmifjrifcJnNyD 94986 SpfwGif a&ThdkcY2dkif? ausmufajrmif;
odyUHausmif;rS déum@piligher Grade)&SdcJhonf/

1941 ckESpfwGif Aef,armfNrdKU? jrLeDpy,fausm9 tkE&sfiySifl
Aef;armfNrdKU? NrdKUrausmif; tv, Dviei§yasaktytpdkifcJhorbE3Wu Gl
Aef;armfclzdkif yjapigdtionf/ 1954ckESpInS,,loNfdrf 1983xd Aef;armfNr
trSwif(1) tajccHynmtxufwef;ausmif;wGif txufwef;jyg&mtjzpf vkyfudkifcd
tNidrf;pm;,INyD;aemuf pmoifMum;jcif;tvkyfwGif olrwlatmif arGUavsmfc
ruG,fvGefrD wpfESpftvdk(2008)xd pmayoifMum;cJ&osafn Aafjamifylihifa
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ausmif;tkyftjizptvnf,aumif;? Aef,armfpmayppdodkvf  jrefrmpmuxdutjzpf
vnf;aumif; wmOef,lcJhonf/

'kwd,urCmppftwGif; tm&Svli,ftzGIJUwGIf a&TusD;engégimragmgsvli,ftzG
Aef,armfNrdkid& i, ftpnf;t2HkK;  vufa&;pmapmif ntABwdurCmppftNyD;
jynfolU&JabmfwyfzGJU aus;vufwmOefcH? NrdKUe,fzqyvtzGJU twGif;a&;r
zsufodrf;onftxd ausmif;g&mrsm;tpfAetatin)twGif;,a&;rSlpraaydikgfom;
tzGJUOuU|? vrf;pOfvli,fOud|tjzpf wmOef,lcJhonf/ 1990k BSBTfar8e® mmmi g KU
e,f udk,fpm;vS,ftjizpf trsKd;om;'Drdkua&pDtzGJUcsKyfrS Oifa&muf,SOfNydK
JIf;aemufydkif;wGrsuikE Sdyfaz mipye&ofit iy dwiyif

1941ckESpfwGif "*kefr*3aZif,u  Aef,armfndKEGJU uavmiftrnfjzifh uA
a&;am;cJhonf/ ppfNyD;acwiwGif jynfnGefU? ta&SUwdkif;? opfgef;? ya'om? &
JrOWDE&BGwWME&Dr*%.Zif;,rsm;wGif uAsmrsm; tqufrjywfa&;om;cJhNyD; uAsmy
ausmf &SdcJhonf/ Aefaa’iGoKin@Asrsm;(1963)ESith t¥2kPfOD;uav; uAs
(1968)wdkdardaOcIhonf/ 1963ckESpf tEkynmpmayqdkif&mak (uav;oli,f qdkif.
yxrgk) &&SdcJhonf/

2009ckESpf EdkOifbom 12&uf etd&iEnddt 287 ESpit&G,fu AetifimfNrdK
ompnf&yfuGuf tdrftrSwf 126wGif uG,fvGefcJhygonf/

oY2kyfazmftzGJUJ[lonf

pmaetkcYonf rdrdwdkYbOu awGUBuHKcJh&aom tawGUIBUHK? tawC
rsm;udk rdrdwdkYenf;wl pmzwfolwdkynodmi&atnarif a&;zGJUcJhMuonfudk &
ygonf/ ,if,odkYARIU&MWGIf ta&;tzGldkifiakifusihf ta&;BuD;vSygonf/
ta&;tzGJB@dKIfwGif oYzkyfazmfaumif;jcif;onfvnf; wpfck tygtOif jxpfav&m pmq
oY2kyfazmftzGJYrsmoniAsmoOiRiglkiidk azmfusL ;jyoaeygonf/

&moDOwk? a&ajrawmawmif? obmOtajctaewdkY udkeHpaunshudikngdk
vnf;aumif;? tvGrf; taqG;pomWwfpli&mwdighijaimif; uAssm;wGif oYzkyfazmf
zGJUgdkxm;onfudk awGUEdkd@gargik&ikodiit a@dBedntis 18 opaatwi
jc,frief;xm;aom tzGJUrsm;udk o¥zkyfazmf tzGJUrsm;[li owfrSwfEdkifygonf/

oYzkyfazmf tzGHbmEBESIfh ywfoufi g&eBZmf*

pma&; qg&monf ywfOef;usif &'d] a\
Mum;cJh cHpm;ritod &SdcJhaom avmuobmOtrit&m viUobmO
trit&mwdkYukd oP2mefvkyf o¥akyfwirljyKi olUpmi azmifjyjcif;udk
gdkvdkygonf/ wpfenf;qdk&vQif pmag&;q&monf oYzkyfwl trit&m
wdkYudk toifh,kwWAdeistlktnif& SAEdkifMuatmif jrifa, mif

a, mif Mum;a,mifa,mif jzpfvmEdk

[li rdefUqdkxm;ygonf/
g&marmifcifrif("EkjzL)uvnf; oYzkyfaohfiz@OEfE Sithywfoufi
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o¥2kyfazmftzGJUonf rsufpdjzith jrifEdkifaom 2kyfqif;0Gifjyi
t"duxm;izGJUaanG JUrsKd;jzpfygonf/ out&MBddufrih

txnf wilkY yHkoP2mefudk ‘ppowfiadwGif jrifa, mif
vmatmif azmfjy&jcifionf o¥2kyfaznfth@adOef

jzpfygonf/ yHkoP2i&ahivnf;, yHkyef;oGifjyif? t&G,fyrmP?
ta&miftaoG;? taD; ponfwdkYtm;vHKK;Qifggonf/
Ji;wdkYtXJIrS pmag&;ol tav;ay;tm;jyKvdkonfh oGifjyifoabm
xif&Sm;vmatmif a&;zGJUxm:;jcf; jzpfygonf/

[k qdkcJhonf/
oY2kyfazmfa&;emifediflg&mBuD; OD;tkef;aomfu

rdrdawGUdBjiftidh&aom pdwful;rdaom  Y2kyftrit&mwdkYudk
awGUBUHK&bddpY pmzwjolvradmif jrifa,mif
Mum;a,mifatmif a&;om;azmfiyaom agzpfanf/
ouf&SdoufAJhvikiRi? t&nftaoG;? yHkyef;oP2mef? viyf&Sm;rl
ponfwdkYudk tao;pdwf jc,frlef;jyaomad;énf; jzpfonf/

[li azmfjyxm;ygonf/
oY2kyfazmftzGJIUrsnf,adtkyfa@&nfy HKE Sifhywfoufi q&Ekgah)dcifrif

o¥2kyfazmftzGJU zGJU&mMwGIf tcsuftvuf pDpOf&mil Jtpdwftyc
ta&;ygritpOf} JpmiwiptwfOifpm;ritpOf} wdkYt& pDpOfavh
&Sdygonf/ oYzkyfaznifio@fdk Jtpdwitydkif;tpOf} t&

txuf rSatmufode¥RufrS txufodkY? wpfbufrS wpfbufodkyY?
ta0;rS teD;odkY? teD;rS ta0;odkY ponfjzith wpfuefYpD wpft
pDpOf o¥%kyfazmfyHkrsKd;vnf, &Sdygonf/ Jta&;ygritpOft& ta.
vSaom omref jrifuGif,av;rsm;rS ta&;ygqkkiGitdu
a&mufatmif wjznf;jznf; oY%kyfiddknéd@mnf; &Sdonf/
pmzwfol pdwfOifpm;rl tpOft& tNcHt&H todkif;tOdkif;rsm;uc
t&ifzGJYNyD;rS t"dujrifuGif;qDodlQG Jazmitfefif;
oYskyfarshfghkf; &Sdonf/

[li azmfjyxm;onfudk awGU&ygonf/

oYzkyfazmftzGJVaumabpmwdk®PmrSm pmatyetdkortBMumi&m
wdkYudk ay:vGifvmatmif ESpfoufzG,fizpfvmatmif tao;pdwéba&;zGJL
&Sdygonf/ o%kyfazmftzGJUaumif;rsm;udk zwf2INyD;aomtcg pma&;c
t&mwdkYrSm pinzwtbideiky? pdwfrsufpdwdkYl ESpfoufzGmhifdum;a,
jrifa,mif jzpfvmapygonf/
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Aef;armfhd&EGRABuAsmrsm;rS oYzkyfazmftzGJUrsm;

Aef,armfhdRB@&dzpfaom Aef,armfNrdKUudk jrpfrsm;? tif;rsm;? acsmif;r:
Muonf/ xdkYaMumifhvnf; jrpfpyf? tif;pyf? acsmif;pyfrdm;MZSimopdkEDifygm;jzi
pdkufysKd;a&;vkyfief;rsm; vky&i8kygexdkiifypdkufysKd;a&;vkyfief; vkyfudkifM
awmolv,fom; auswfaevixk bOtajctaeudk rsufjuflk,fawGU od&Sdaom pmqdl
Aef,armfndKEGJUonf rif;a&;zGJUonfh uAsmrsm;eeedrdluspAgiaeshy; wdkkv Tri
xnfhoGif;a&;[ef &Sdygonf/ aus;vufuAsmrsm;[lonf aus;vptheftbdif
tajctaeESifh &moDobmOtajatdkwgikiGifatmif a&;z GaAsm;smiijz pfygonf/

Aef,armfndKEGJUonf aus;vufudktajccHi uAsmrsm;pGmudk a&;om;cJf
vn f; pma&;g&mrsm;u Aef,armfndKEGJUudk aus;vufpmqgdkjzpfaMumif; rS
armifpGrf;&nfu

ppfNyD;acwfwGifat;aq;nifompGmaé&;avh&SdNyD; r*3.Zif;BuD;rsm;
a&SUwef;rS rSefrSefygavh&Sdap8mf/ApidBaindKEGJIU

ayBuD; tajccHaumif;i ta&;tom; ntfanmol

jzpfonf/ olonf aus;vufobmOudk zGJUqdkavh&Sdonf

[k qdkonf/
wuuodkvfOif;:rGefuvnf;

aus;vufa'o\ obm0? aus;&@mnE.GmAamh@ESIth
jrefrp@faus;rlavhxHk;pHrsm;udk acwfopfuAsmg&mrsm;uyif
zGJUqgdkcJhMuonf/ xdkolrsm;teuf tzGJkif@dirsm;gHKk;tjzpf
aom uAsmg&mrSm Aef;armfndKEGJUjzpfonf

[k qdkcJhonf/

Aef,armfhddBESIULfUASMIsm;rS oYzkyfazmftzGJUrsm;udk avhvmwifjy&n
oYzkyfazmftzGJUrsm;ESith eldsiaitib@DUrsm;[li cGJjcnwitpygirtiiym

cHpwitkyfazmftzGJUrsm;

cHpm;rloY2kyfazmftzGJUrsm;[lonf ‘aus;aysaefddifzG,f? MunfEl;zG,?
u¥2kPmoufzG,fwdkYudk pmzwfolxH ul;pufvmatmif oY2kyfazmfa&;zGJUxm
jzpfygonf/

aus;vuf&asvmolawmifom: ,morm:? v,form:wdkYonf reufrdk;vif;onfESift
v,fmxJodkYqif;um ysKdifa&;vkyfiefudk tifwdkuf? tm;wdkuf vkyfagmifMt
BudK;pm;oavmuf atmifjrifaomcg jzpfay:.vmaomcHpm;rlESifh  rdk;zsufi
ysufpD;aomaMumifh cHpm;&yHkudk aus;vufvkyfief,uAsmwGif

rdk;aumif;aomf tvSLOifMu
rdk;zsuf&if v,fqDai;vdkU
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aemifESpfagasrydk
awG;qarQmf&Snf

[li a&;zGJUxm;ygonf/ ,if;tzGJUwGIf awGU&onfh ]Jrdk;aumif;aomftvS
YLdk;&Sif;onfh tzGJIts&npoke@eif;i vufxJvaidiav;& TifvmonfESifth vSLvdkw
aom awmolawmifom;gtdiducikay:vGifapygonf/ Jfil&msut&yfoHK; pum;jzifh
pdkufcif;rsm;rSnfhcgeD;wGif  rdk;rsm;pGmé&GryeE&idiianaibifaip pd|
ygonf/ RemifESpftcg pm;aea&;udk aWwGigamsmi&snfle. a&epfoGm;ac
pdkufcif;rsm;udk; iSRS pftwGuf rnfodktipdk amtkisidrfaecaom awmifolw
pdk;&drfaomujzpfaeaom cHpm;rludk ay:vGifapygonf/

vom&ufrsm;[laomuAsmw@Gitaspicgpfol&rmHpm;rirsm;rSnmwvgadfydkif;
vGrf;aqG;aeaomfvnf; aemufydkif,wGif vGrf,aqG;raeawmhbJ vkyfief
vkyfagmifaMunai kI Uxmastifzpfonf/ cspfuHacaomesptdfamusufudk

udk,fwdkYZmwfckef ZmwfuGufrlefi
rqHkgnf;&? vGJcJhMuvnf;
rkef;pr&pf? arhrjzpfonf
cspfNrIwdKif;Yif&Sdyg

[li a&;zGJUxm;ygonf/

JIf;tzGIUw@iwGU&onflk,fwdkYZmwfckef ZravinGr@ieft& cspfol
armifr fESpf@mwivrf; rqHkqgnf;&cJhojzifh tem*wfvrf;c&D;rSm arQmfvifh
oGm;aMumif;? aygif,gHKEdkif&ef tcGifha&;r&SdawmhaMkefjpr&pf ay:.
rarhjzpfonf? cspfNrJwdkif;ydo@SdygJUt& rvGJomi K
rdkdcspfolr,fav;tay: trkef;wnf;[laom pdwfrsKd;udk wpfcgwpfavrSmyif &
r&Sdaorn tekpfrSm | cifutwdkifayiamrQgJjzpfaesaom asgHplarifinflaom
pdwfgE"udk ay:vGifapygonf/

rdrdurnfrQyif cspfcifpGJvef,ygaomfvnf; dgsalefiyifiwé@iiumif;udk

tpGJtvef;? trQifwef;ESifh

vGrf;[,fagG;[,f tomz,fi

udk,fhv,fpyg; txGufrsm;atmif

BudK;pm;pdkuf&ayOD;rnf
[k a&;zGJUxm;ygonf/

Jif;tzGJUwGifawGUp@dfuef;trQifwef,ESith vGrf;[,faqG;[,f tomz,f
[laomtzGJUt& cspfoltay: wrfgaeeith pGJdvef;pdwfrsm;? oHa,mZ(
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twef;rsm;udk &yfwefYxm;aMumif;? vGrf,onfhpdwfrsm; aqG;onfhpdwfrsm;
tomt,myif z,fxkwfxm;Edkifatmif BudK;pm;aeaom\ -cgulefbo@ifudk
vnf;aumif;?udk,fhv,fpyg; txGufrsm;atmif BudK;pmipidiuif.ayGDki&
tvGrf;tagG;pdwfrsm;udk z,txkwfumv fiorasaldygixGufwdk;atmif vHk;0
0g,rpdkufi BudK;pm;vdkaorh gspidipmmifiudkvnf;aumif; ay.yGdufhap

cspfolarmifonf vom&ufrsm;uAsmwGif cspfolr,fav;udk wwrf,wwjzith rS
vsuf&SdaamfektcgwGifrl ,cifuJhodkY rlkwfawmhaMumif;udk

olBuD;tdrfa&SU? vrf;tauGUu?
MunfarGUp&m? uGyfyspfomwGif?
&Gmag&;&yfa&;? virla&;ESifh
pdkufa&;ysKd;a&;? xGef,ufa&;udk
aqG;aeEG;wifjyy? qHk;jzwfMurdkY
vomnrsm;? rvGrf;tm;NyD
oGm;a&muf n§dEIdif;&0b;rnfygwum;

[li a&;zGJUxm;ygonf/ ,if;tzGIJUwGHiBuRI8datSU? vrf;tauGUu? MunfarGUp
uGyfysplaom tzGJUt& rd&famiolBaita&SU vrfitar@GWGif wnf&Sdaom
MunfEl;aysmfarGUzG,f&nyepitgrnG, xdkdpfaom uGyEpfaab;yGm;a&;?
virla&;wkifyif aqG;aEG;aeMuaom aus;vufaengyfrifgltakydk jrifa,mif
vmapygonfhomnrsm;? rvGrf;tm;NyD? oGm;a&muf n8dEIdifo&OD;rnfygwu
tzGJUt& ,cifu vomav tvGrf;ydkav jzpfaom cspfolarmifonf ,cktcgwGif pdkufyst
aqG;aEG;ae&ojzifh ap&gdtitdith ray; EdkifawmhNyDjzpfaopdwicpfatiiemif
jrifa,mifvmapygonf/

twHKYtjyef[laamhsmwGif yef;yJg&mwpfOD;u olYxHrS awmifoloHk;ypc¢
rSm,Ixm;aom wpfenf;tm;jifth xrifi&@Sififpom awmifolwdkYtay: aus;ZI;qyf

vdkaMumif; a&;zGilssmapfyiifygonf/ if;uAsmwGif yef;@Ia&m,mu
rdkd vkyfief;twGuf tm;wufoa&m&SdyHkudk

oHrmoHaumif;? raMumhawmif;ESifh
yHkavmif;0Gef;%2dkuf? acR;0HNzdKufavmh
v,fpdkufvkyfom;? ighwirsm;wGuf
vkyftm;jznfh&ay®D;rnf

[li a&;om;xm;ygonf/ ,if;tzGJUw@EU&oonHrmoHaumif;? raMumhawmif;ESif
yHkavmif;0Gef;%2dkuf? dERyoHNXEIKm@mtdoG;jrifhrm;aom oHaomif;
jzpfonfESifhtnD vSyaMumh&Sihat®& SgldledPXufjrufaom Wiphaufmif;
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&&Sd&eftwGuf ezluacR; ajcrusatmif gziRiodwetficitBlkiD;rSmyif tm;l
rmefwuf vkyfudkifaecaom Yetf@ifl@m xif&Sm;vmé&ygonf/ xdpdluif
vkyfom;? ighwirsm;twGuf? vkyftm;jZidb&ayfi3icth& v,fpakufysKd;Muaor
oluav;rsm;udk udk,fhwludk,fhom;o0zG,f cabdimvadtiotifu wwipGrf;
orQuinDvdkaom yefBuaB&dwixm;toGifrSm xif§gonim&

rdrdxHu wHpOfrsm;udk r@mrhifolesymont rdrif, & SifzpfaomaMumifh
aus;Zl,wHKYjyefvdkaMumif;udk
olujrwfav;? xrif,auR;awmh
udk,fhacR;ESifhpuf? olUvufeufudk
xufjrufapwem oefYoufpGmijzifh
arwamgef&acdOD;rn

[li a&;om;xm;ygonf/ if;tzGJamGi&mithrwfav; xrif,auR;awrfiiom
tzGJUt& rdrdxHtvkyftyfaomaifs&Biffkkoabmxm;aom? ausnZidk odwwf
aom g&mBupdwixm;rSm ay:vGifvm&ayganigef&actQ@Bom tzGJUt&
udk,fu,lonfomr[kwfbJ rdrduwpfzefjyefi ay;vdkaom arwamgefvdkaom Yy
pdwfo¥zkyfrSm ESpfoufav;pm;zG,f ay:vGifvmé&ygonf/

oZifyef;vm; y'dkifym;[laom uAsmwGif wmOefr,laomolrsm;onf rd
a&mifh&Jonflkqdkaomfvnf; wu,fwrfy@wfiikffaomolrsm;om jzpfaMumif;’
onf y'dkif;yef; ESithwivi Gat) xhoasinjzpfonf/ uAsmwGif p&modtedonfh
tajecrSmyif rylyifwwfadmialjctacudk

geftdk;xJMunfh? qefr&Sdvnf;
aerdae&m aevdkufygonf
bZm twGufrS olriJh
gDtdk;xJMgiRfi8ZS dvnf;
aerdae&m aevdkufygonf
bZm twGufrS dffrl

[k a&;zGJUxm;ygonf/ ,if;tz&CW&sigeftdk;xJMunfh gefr&Sd}}? ]JjqDtdk
gDr&@dm Y2dk;&Sif;onfhtzGJUt& pm;aomufp&m tvsOf;r&Sdaom tajc
apygonf/ BzmwGufrS olriJh}jy#w@bZS oliit§dpmtzGIUt& rnfuJhodkYac
tajctae qdk;0g;aeygap rqgdkifovdkaeum rnfolUudkrQriJhaom? rrlaom
orm;wdkydwftoGifudk ay:vGifapygonf/

rdrdudk,frdrd  wif,wdddkaonfitvnf, pmaghdlvGif  y'dkif;yGIifhES
wlaMumif:udk

2ndKEGJIU? (Aef;armf)? 20162 15/
¥ ndKEGH M@ 201672 240/
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ads;aoaumifem;? vif,wwGm;onfh

,ifem;ysm;tHk? tridufyHKES,f

nD8pHkeHykyf? ajreufMuKwfwGif

wG,fukyfADZ? rsKd;aphcsi

<u&Ga0a0? tkwfjrpfacsaom

taveawm? csnf;pnf;awmu

aomu¥zkef;v2dkif;? tvidif;vidif;onf

y'dkif;yGifh[k ¢tk&rnf
[k a&;zGJUxm;ygonf/ if;fz2@&&W&eidbG;aocaumifem;? vif,wwGm;onfh?
Jifem;ysm;tHk? triduflddkES®yrmay;tzGJUonf acG;aocaumif tykyfrsm;pkac
vif;wrsm;u tykyftpyfrsm;udk pm;um pm;usufcsaeaom? ,ifrsm;uvnf;, ysir
tHkcJaeonfhozG,f usufpm;aeaontjtificidhyiR teHY oir:kynsay wadyg
onf/ nD8pHkeHykyf? ajreufMuKwiwGif? wGukifBDZR. rgkdpas
eHn8Daeaom? teHYtoufpHkweefjgebgaptaeaomy @itthkdnGalsifrSm
xif&Sm;vm&ygonf/ nDg[faeHi?ogtyhcsif;wlonfh vBkidsifsm;udk qufwdkuf
oHk;xm;onfhtwGuf y'dkif,¥Gifa&tkapdnrf;aeyHkrSm ydki xif&Sm;vm&ygonf
taveawm? csnf;pnfawmu? aomu¥ikéditadéif,onf? y'dkif;yGifhlk qdk&rvm;
[laomtzGJUt& tESpfr&Sdaom wefzdk;rJhaom t&mrsm;omcsni&ms;jym;um
aomursm;yGm;wdk;&m ae&mwGif yGifthaomrwithaffefg&ifridGuko
ay:vGifapygonf/ udk¥kakblrsm;tay: rESpfNrdKUaom &aikrteGaioBnpmadk
xif&Sm;vm&ygonf/

Aef,armfnd&&@&30Uonfh  armifBuD;,maysmf{laomkdsnenfLagdiudkys
BudK;pm;yriyivkyfvdkaom tdrfaxmifOD;pD;aumif;ESifh om;orD;rsm;udk X
vifom;tay: opdmé&Sdaom ZeldwelkYDnDBudK;pm;xm;yHkudk wifjyxm;onfh
jzpfygonf/ if;uAsmwGif pdkufysKd;arG;jrLa&;jyKvkyhdiaasuttkfaxmifOD;pD

acsmifvufESpf>rmtvGef
a&TMuufoGef iv2kwf&JawGESifh
yJrsKd;pHk ukefatmif pdkufayrJhjyif
bJMuufyg arG;jrLvdkufr,fwJh
tm;wdkuf xGufcGm

[li a&;zGJUxm;ygonf/

1_if; -2 241/
> ndKEGJU? (Aef:armf)? 20167 492/
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if;tzGJUt& rdommplOwfaea&duf MuufoGef? iv2lgh pdksibidtitk dka
MuufbJwdkYudkyg arG;jrLvdkaom tdriapfafQb; p&gampdwitoGifudk
twk,1zG, firifa,mifvmapygonf/

armifBuD;,maysmfuAsmt@ ik veamif,wpépitae o Gifjyifdk
tdrfrlawGpHk
csufiyKwfavQmf wmOefvHkvdkY
om;WNyHK vHkatg#fifxdef;y
r,drf;aygif 0"’ gxufu,fESifh
aeYpOfwdkif;? t¥2kPfwufrSm
oufaphvSL'§ef;

[k a&;zGJUxm;ygonf/ ,if;tzGJUt& vifa,musfm;r&SdckdufumvwGif csi
zGwfavQnp&$Sdaom tdrfrludpérsm;udk uHledttatnonyshnikysm;udkvnf;
ab;ro&efrcatrh xdef;odrf;aeaom? vifa,musfm;tay:wGif opdmé&Sdaom?
vnf; rdrdcifyGef; tEA&m,fuif;a&;twGuf eHeuft¥akPfwufwdkif; oufaph v:
tdrf&SifrZeD;aumif;wpiIkez G ,fpdwfaepdwixm;rSm ESpfoufzG,f ay:vGifvr

&Gmtzdk;[laomuAsmwGhansBui&Sd vkyftm;tvSudk
toufBuD;aomfvnf;? vufoD;udkrajzbk
aEGt0if aEGtavsmufygyJ
rdk;a&mufvQif rdk;rSmyef;ayaph
ief;&ufrcSéf

[ka&;zGJUxm;ygonf/ ,if;tzGJUt& touft&G,fBuD;&ifhonfhwdkifatmif B
aEG&moDwGifrem; rdk;&moDwGifvninfr&Sdietmibf[rgafwdkufvkyfaeao
tzdk; Oifh<um;tm;rmefudk ay:vGifvmaggBoudk rajzpkom OuFOkwad
tvuFnjzith  t2dk; ZGimehefESifh efdgifvdkaom  pdwitoGaySrif ydki
vmé&ygonf/ ief;&ufrcebom toHk;onf vkyfp&mé&Sdonfudk quiw@kufvk
vkyfief;tasixm;wwfaom tadgpwfoYzkyfudk ay:vGifapygonf/

tpm;xdk;jcif,uAsmwGif rdk;rsm;aomaMumifh v,frsm; ysufpD;cJh&al
Armhv,fawm a&aomaomjzifh
aygavmjrKyfepf? &GHUa&yspfonf
onfESpfzHk;Edkif vitk;Edkifygrvm;

it -2/
"ndKEGJU? (Aef:armf)? 20167 164/
18_if; -2 139/
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[k a&;zGJUxm;ygonf/ |if;tzGdldt&umif,vGef,aomaMumifh  v,frsm;a&xJw
aygavmay:um ysufpD;&aMumif; usefcJhonfh aumufyifrsm;tay:wGifvnf; .
EIH;yspfrsm; usefcJhojzith ysufpD yawnamigpfaMumoiyifSm ayor@ifvmé&
onfESpf zHk;EdkifvHK#Eakiy@Nod1k,wkef; vHK;wkef; wefagmifrkef;, umvwi
pyg;ESHav;rsm; jzpfxGef;ygOD;rnfavm(li pdk;&difaegoiwitofidackwdkyY
vnf;aumif;? v,frsm;ysufpD;oGm;aaftiyakiftpe&mrsm;wdkf tpeHKakmm
qufvufpdkufysKd;MuaMumif;udk

Armhcspfom;? mfdsm;wdkY

OHh<um;pdkufpdkuf? cg;awmif;usKdufjzifh

avsmidkufajyO0if;? ukef;tqif;

&Sif;vif,ckwfvSJ? *sKHrsKd;BuJonf

&ifxJat;jr? aexGufp
[li a&;zGJUxm;ygonf/ ,if;tzGJUt& lxeamffolyism;a&epfi ysudoDdGm;
vnf;, pdwfysuftm;i,ficif;r&Sd cgst¢duitim vkHvOD&d,tjynfhjzith *sKHBuJ&ef &
aeMuaomtoGNudtiaumif;? *sHéuifpdkufysKd;NyD;atbiopdcs tm) jypfvnf
arG;zGm;vmaom awmpideWtdésYfudk vnf;aumif; agna@yigonf/

oli,fcsif;,odksmwGif &yf&Gmu fodfydBanmfodxm;MuojzitaGigtoh;

taygif,wdkY "m;jy&efrS umuG,f&ef tm;BudK;rmefwuf jyKvkyfaeMuaomfvnf; &
rSm obmOtvSudk Munfhum uAsmaé&;zGJUaeaMumif;udk

ajrilacsmif;ab;? opf&dyfat;rS

,ufajy;acsmif;a&? uawmharT[ef

a&pyfurf;ab;? ig;ysHajy;[ef

,if;y HkpHgD? qGwfarmMunfi

aw;0DuAsm? um&ef&Smaom

cspfpGmaomvl wpf&mufol
[li a&;zGJUxm;ygonf/ ,if;tzGJUt& acsmif;a&av;rsm;onf ajrjyifESifhxduy
,ufajy;um aOhOdkpiNgiRpoGm;aMumif;? uidayingeif jrL;aysmfaeMuaMumif;?
avjynfavnif;av;rsm; dfcwfvmojzith opf&Gufcsif; xdcwfoHav;rsm;rSm om
MunfEl;zG,f  jzpfaMumif;wdkYrSm  xif&Sm;vm&ygonf/ ,if,obmOtvSwdkY u

MunfEl;zG,f vGrf;,qGwfzG,f MunfhYzlcHpm;um uAsmtvS&SmyHkawmf zGi
ylyifuif;rJhopfiwftoGifrSm ay:vGifvm&ygonf/

Lef;armfdkiE&YUfuAsmrsm;wGif awmolawnpfbrfta@kdk ay:vGif
atmifa&;zGJUEdkifojzith pmqdatidiniticaonsin;rSm ydkiyowidifvm

YndKEGJU? (Aef:armf)? 2016? 179/
20_if: -2 20/
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aus;vufobmOo¥2kyfazmftzGJUrsm;

aus;vufobmO o¥%kyfazmftzGJUrsm;[lonf O&8y/bikosm;ESifh aus;
viaerbOudk xif[yfaponfh tzGJUrsm;udk gdkvdkjcif;jzpfygonf/

aus;vuf&aa/molawmifom; taygif;wdkYonf nydkif,wGif apmapmtdy1
apmapmxavh&Sdolrsm; jzpfygonf/ aus;vufwGif arG;jrLa&;tjzpf Muufrsir
arG;jrLMuonf/ xdkYaMuwiftifiizledPfwufcsdefwGif wiGklalfjzifh t2kPfwuf
udk BudKqdkavh&SdMuygonf/ poabmudk uAsmqg&mAdyiEdkxanmaJ
UAsSMwGIf

tdrfacgifrdk;rS?
yifhEldif,0GufoGuf awmifyHESufi
vif; Muufa<u;aMumf? t¥2kPfay:wnfh

[li a&;zGJUxm;ygonftizHJUt& aus;vuf&Sd tdriMuufrsm;onf tdrfacgifrd
wufi tdyfavh&SdMuaMumif;? t22kPfOD;wGif awmifyHESpfzufudk wzsyf.
vif; MuufwGebbtkyfrSm ay:.vGifvm&ygonf/

g&mAef;armfndKE®@HortvShfhuAsmwGifvnf;, ¥&aferizG, finifuGif
tvSudk

a&mifeDrdk;atmuf? a&Ta&mifawmufonfh
aumufyifysKdrsm;? avupm;i
vlyf&Sm;,drf;EGIU#[dkonfiJhMu

[li a&;zGJUxm;ygonf/ ,if;tzGJUt& eHeuft2kPfwufwGHuna&atMcGif
xufwGif aenf; a&SUajy;a&mifeDusifusif ta&mifrsm; jzefYushibym@Eitk?
eDa&TOg[laom \ aea&SUajy;a&mifvQHwdkYaMumifh jrpdrf;a&mifaumu
[yfaeaMumif;? avajyavnif;av;uvnf; [dkul,onfaOh wdkufcwfaeojzith aur
ysKdav;rsm;rSm vlyfvlyf&Sm;&Sm; pkzGJUi u&aom ,drf;tzGJUav;r
Munfz G, fjrifa,mif vmapygonf/

reufcif;wGif v,f, mvkyfief,cGifOif&ef a&muf&SdvmMuyHkudk twHKY ]
uoif;vrf;Mum;? aygufjym;xrf,um
vkyfief;0if&ef armifzdk;rSefyif
eHi,fykqdk;? aq;wpftdk;jzifh
rdk;wdk;rwiwwf a&mufacsNyD

[k a&;zGJUxm;ygonf/ Uf&z&deufapmapmwGif vkyfief,cGifOif&eftwGuf
udkxrfum v,fmawmifol armifzdk;rSef a&muf&SdvmaMumif;? Owfqif

“IndKEGJU? (Aef;armf)? 20167 3/
22_if; -2 14/
“ndKEGJIU? (Aef;atdtf)? 20167
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rSmvnf; vkyfief,cGIfESith avsmfnDpGm Owfqifxm;onfizpitipkiddk;av;om
vufwpfzufu ayguflym;udkxrf;um us&fwpiz ;tdk;udkudkifvsuf vsfaif;
Mum;wGif rdk;wdk;rwfwwf a&muf&SdvmaMumif;wdkYrSeHeayfeiGifvmé&ojzif
o%2kyfrSm ydkhgpganf/

uAsmpmaif;armfndKEGJUonf eHeufcif;tvSudk yDyDjyifjyifzGJUoul
awmifbufqDrS rdk;&dyfagibsywidadieiAsmwGif rdk;wdrfrsm; gifvmyHkudk

taemufurdk;&dyfqif? vidif;iifvdkYwdrfyd
tarhv,f aumufysKd,drf;u
avodrf;wdkif;td

[li a&;zGJIJUxm;ygonf/ if;tzGJUt& taemufbufgDrS rdk;om;rsm; w&dyf&dyf qifv
rdk;&dyfrsm;ESifhtwl avuygqifvnioy@ih \ddifyrsm; w&dyf&dyf wufvmaMumif
xdkumvrsKd;wGif aumufyifav;rsm;onf wtdtdESifh ,drf; EE&BWany&udstatim r
toGif yDjyifvmé&onf/

&Gmtzdk;uAsmwGifvnf; awmifnsiopDnsmonS)idiGif; ESiflutiyctae
awmifqDrSm rdk; reiffrdkufvQifj
acsmifzDvm? Y2dk;vQKdtOdkufgDu
bdk;tdkwpfodkuf? uRJaigufoH

[li a&;zGJUxm;ygonf/ ,if;tzGJUt& awmifuvmrS rdk;gkdonfhtwdkif; awmifbuf
wdrfndKwdrfrJrsm; wufvmum rdk;jz@yydnf/ifiakMsm;&GmvmonfESifh pdkufy:
vkyfief;rsm; pwifiataejzith a[h [Jhatmfum uRJaigufonhftoHrsm;jzifh ,mvky!
toufOifvmyHkrSm yDjyifvm&ygonf/

aus;vufawm&Gmrsm;&Sd  tzdk;rsm;onf touft&G,f BuD;&ifhvmonfh
tvkyfESifhvuf jywfonfr&Sd/ agmif;wGif;rSmyif tcsrf;'Pfudk tHwkum vkyfief;cGif

agmifoif

v,fapmif;rSm wcifcifaygh
pmOifvQif oD;ESHysufrSmrdkY
wrmyif qD;NcHuGufqDu
gHk;&ufb0 rawG;EdkifESifh
XHk;ESuf&ao;wJhrS

tdk;uG,f ukef;xufda&T:;

24_if; -2 323/
5_if; -7 164/
*ndKEGJIU? (Aef;armf)? 20167 164/



Banmaw University Researcburnal Vol. 9 13

[li a&;om;xm;ygonf/ ,if;tzGJUt& agmif;0ifvQif pyg;cif;rsm; &ifhrSnfhvmNy
if;pyg;rsm;udhrsm;u todkufvdkuf tNrHKpdkwi@mi pygsih; oD;ESHrsn
ysufwwfaMumif;? ,if;pmrsm;udk wHkyanf;smdrul;pyfrSvnf; wa&T;a&T;
atmfivnf,aumif;? pmajcmufMuaMumif;rSm ay:vGifvmojzifh aus;vuf pmr
xif&Sm;vm&ygonf/

AefranfndKEGJUonf aus;vufudk tajccHi a&;zGJUonfht/SHES8GIf a
bOtm;rmefudkomru aus;vuf¥laetifeifhzG,fjzpf&yfrsm;udk aus;vufodkY
a&;zGJUwiflyxm;ygonf/ aus;vufodkYuAsmv&deiffasviuidk wifiyNyD; apv
g&mOefudkQmfaeaMa&jzGJUxm;ygonf/ ,if;uAsmgy@ifag/nfolwdkyY
Sifeithzzpfudk

pyg;&dwf&if;? ,mqif;&if;u
qdyfjyif;ydk;xd? aq;rrdi
owdvGwfuGm? vlY &yf&Gmonf
wdkY&Gmom;awG? renf,awmh/
arG;uyfzGm;uyf? usOf;tMuyfwGif
t&yfvufonf? em;rvnfi
ZDO0defcsKyfume@nilY &yfcG
wdkY&GmolawG? renf,awmh/
ydefuyfazsmhjzL? iSufzsm;uli
AdkufyleHum;? Ogtom;ESifh
pm;aomuf&if;yif? vlY &yfMuOfonf
wdkY&ifaoG;awG rénf,awmh/

[li a&;om;xm;ygonf/ ,if;tzGIJUwGIf awdgaly&yififtdk;xd? aq;rrdi? owdvGwfi
vlY &yf@mtzGJIUt& ;@aufynfolrsm;onf aq;0g; tcsdefrD r&EdkifaomaMumi
&aMumifwndjaumif; arG;uyf zGm;uyf tusOf;tusyfwGif? t&yfvufonf? em;rv
ZDOefcsKyfum Ndb&yic&iit& aus;vufrdcifwdkY arG;zGm;csdefl twd'kud
JIf;tcsdefwGif t&yfvufonfunfodkYrnfyHk jyKvkyf&rnfudk em;rvnfi rdcifrsn
&aMumif;udkaumif;?AdkufyleHum; Ogtom;ESifh? pm;aomuf&if;yif vlY
wdkY&ifaoG;awG rgafiea@ldUt& iSufzsm;rdi AdkufyleHum; tom;0gav;:
aumufumiifum aogHk;Muaom aus;vufos;i f&fawG tjzpfrSefudk
vnf;aumif;? &ifeifhzG,f jrifa,mifvmapygonf/

Aef;armfndK Egh, fesifip diS mwGih; j{vmrnfjzpfaomaMumifiixlaus; &G
BudKwifjyifgifaeaMumif;udk
&GmOifwHcg;? tapmifhxm;i

“"ndKEGJU?(Aef;armf)? 20162 185/
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toGm;tvm ppfMu
&Gmpnf;¥2dk;wdkif? rvlyfEdkifatmif
tedkiftcefY jyifidts

[k a&;zGJUxm;ygonf/ ,if;tzGJUt& &GmOifwHcg;rSm tapmifhxm;i vioGm;vivm
vipdrf;rOifEdkifatmif ppfaggaegiitkifgk &Gmpnf;Y2dk;udk vHKNcHKatmif cdkifcH
aeMuyHkudkvnf;aumif; jrifa,mifvmapygonf/

pmqgdkonf awdrS om;ysKdorD;ysKdav;rsm; pé&if;aemuf&if,usDp,f&if; vi
OifMuyHkudk aus;vufvkyfief,uAsmwGif

ysKd;xrf;olumvom;wdkY? pum;pyfaxhMuw,f
vkyfief;cGif vHkarrsm;u [m;wdkufvdkY&,f/
aumif;av;u cyfi,fi,f t&G,fuaypD
tarhEdKY&nf rpifao;vdkY
rav;udk arnsgpfvmESifh
usef&pfavédnth

[li a&;zGJUxm;ygonf/

IftizGIJUWGIT v, fuGuftwGif,odkY  ysKd;xrf;,o,fvmMuaom umvom;wd
aumufpdkufaeaom vHkrysKdav;rsm;tm; vlysKd;av;rsm;yDyD cspfcifjrwfEd
us,fus,f wzHk cyfaxhaxhajymaeMuojzifhravmamfpdKaiovdkufi &,faeMu
aMumif;? aumufpdkufvHkarfarmuomsddrsm;tm; 1,f&G,Eon? tarh
EdkY&nfyif rpifao;aom t&G,fav;[kom xifaeaMumif;? xdkYaMumifh cspfzdky E
ygaMumif,udk ay:vGifatmif a&;zGJUxm;ojzith austwltitewiftr Skyesinf& Tif
MunfEl;zG,foYzkyfudk jrifa,mifvmapygonf/

Aef,armfhdK&EGNUfuAsmwGif aus;vufobmOtvSrsm;? vkyftm;tvSrsm;?
aMuuGJzG,f&mjzpf&yfrsm;aysmf&TifzG,f&mrsm;jzith  pmemzG,f? ESpfoul
xm;aMumif; awGU&ygonf/

NcK toipksifk

Aef;rmfvdKEGufuAsmrsm;wGif awmolawmdbipmydioG,foG,fudk
avhvmawGU&Sd&ygonf/ aus;vufad gpiyitahnd&yont rdk;ugtgdiicdki ae&
xdkYaMumifhvnf;  Aef;rmfndKEGJUu  rdk;udktrSDjyKi  cHpm;ritoG,foG,
oY2kyfédani[k qdkEdkifygonf/ rdk;aumif,vQif tvSLay;NyD; rdk;zsufvQif pm;zdk
ylyifae&aom awmifolvathd;ritetk;>2dk; & Sif; & St ESifa& a@BuGE dkifaMumif;
awGU&ygonf/

28_if; -2 19/
*ndKEGJU? (Aef;armf)? 20167 323/



Banmaw University Researcburnal Vol. 9 15

pmadk Aef;akmfad&E@EIdsmiv@armifr,fwdkdspfarwamtyda&zGJIu
xm;ygonf/ cspfcifirwfEdk;ygvsuf cGJcGmcJh&aom cspfolarmifonf csy
cspfgd vGrf;NrlvGrf;,qJyif jzpfygonf/ odkYaomfvnf, cspfaelzHk?
wnfagmufi r&aMumif;? udk,fhbOwdk;wiiéhanwtikBudK; pm;\aiviiudkifoifh
udk vomé&ufrsm;uAsmjzith a&;zGJIUo:ySfoudkat dnirdk figafonf/
pmad&jolapwemrSm xifomjrifom&SdvSygonf/

pmqgdkonf a&pufrgHkaom cspfolrsm;taMumif; a&;ouJhodkY
cspfolrsm;taMumif; a&;zGJUxm;onfudkvnf; awGil&psiifarksmBuGif aus;v
ZeD;armifBSHeApTDyfnDagmif&GufyHk? o"'goDv&SdMuyHkwdkYud
oY2kyfaa&z GJYxm;aMumif; awGU&onf/

ozifyefym;?  y'dkif,ym;uAsmwGif udk,fvGwflzKef;olPY2cbubiBillD;
azmfjyoGm;EdkifaMumiff awdBu&gol udk,fvGwiyzkef;olwdkYudk v
cdkif; EIdif;jcif;tm;jAifpdtickedi#GifrSm ydki xif&Sm;vmé&ygonf/

pmaqdkvli,fvi&G,mE@YUvHKkYvudk a&;zGJUouJhodkY &Gmtzdk;ut
tm;rmefudkyg a&;zGJUxanojadBd®es;vuftajccHuAsmonf t&G,foHK;yg;
pvHK; cHpm;rl BudK;pm;tmaykwhifagbuJhodkyY Giiyfieki&aifvnf, ay:vGif
vmé&ygonf/

pmqdkAef,armfndKEGJUonf aus;vufobmOudk a&;zGJU&mwGif re
a&;zGJUxm;aMumif; awGU&oeiHeudlicvaidkimiaus;vufviaerl? viyf&Sm;rl
wdkYrSm ydufQidywifygonf/

&moDOwk  3yg;teuf rdk;&moDudk tav;ay;a&;zGJUxm;ojzifh
vkyfief;cGIfESifh vdkufzufnDonf[k qdkEdkifygonf/

pmqgdkonf &Gm"avhrsm;jzith  aus;vufuAstmsvsilidk augidkiaz mf
usef;rmaé&;nHhzsif;rludk ay:vGifatmif a&;zGJUxm;ojzifh aus;vufudk
g&mO&Sdapcsifaomgiti@tk ay:vGifvmé&ygonf/

aus;vufoomOudk a&;zGJU&mwGK aysiidfildik&if, aumufpdku
vli,fobmO uvlusDp,frljyKMuyyrtkvedi€¥ildkm;onfrSm aus;vufawm#&&m to
ydki toufOifyDjyifvmonf[k gdkEdkifygonf/

pmqgdkonf aus;vufuAsmrsm;wGif t¥%dk;cH awmolawmifom;wdkYte
a&;zGJUxm;aMumif, awGUEd&didaof ndtdaggy;rsm;udkbdusiiiufae
ayghayghyg;ygfytficeipm;apvdk[ef &Sdygonf/ xdkYaMumifh pmaqdkon
wefgmudk tenf;i,fomoHk;NyD; Y2dk;*kPfjzifh jynfhvsef,aeaom tzGJUt
oY2kyfazmfcJhonf[k qdkcsifygawmhonf/

ed*Hk;

Aef;armfhdKBGNUfuAsmrsm;rS\ prabgkyfazmftzGIUp&vhemfudk
wifjycJhNyD; jzpfygonf/ awdakyfiadknf&mwGif zGJUq&ky Hk@kpibiohk 258
zGdagdMumifawGU&onf/  Aef,akmfndEGTUAsmtm;vHk;udk  pkpnf;L
Aef;armfhdKiEEGIUfuAsmrsm;rS ptadolizGJUpGrf;&nfudk adel&Sade
ygao;onf/
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HISTORY OF PALM LEAF MANUSCRIPT IN MYANMAR

Dr. Than Than Win

Abstract

The earliesforms of Burmese Literatungere on stone engravings callégauksa Later, palm
leaves calleghg’pawere used as paper. Fragments of early palm leaf manuscripts show that they
were written in inkPalm leaf manuscript is one of the oldest medium of writing in Myanmar. It

is also the major source for writing and painting in South and Southeast dsiatries. The

use of palm leaf for manuscripts is an ancient institution in Myanmar.

Introduction

The literature of Myanmar spans over a millenniBurmese literature was historically
influenced by Indian and Thai cultures. The Burmese language adeptdd primarily from
Pdi rather than from SanskriBurmese literature tends to reflect local folklore and culture.

Burmese literature has historically been a very important aspect of Burmese life steeped
in the Pali Cannon of Buddhism. Traditionally, Buese children were educated by monks in
monasteries in towns and villagdhe educated Burmese scholars copied the Pali Cannon of
Buddhism in their palm leaves. Probalilybelonged to early 2century when Myanmar
started writingontheir own languaes.

The presence of inscriptions written Rrali, Mon evenPyu in the early 12 century
suggests that the art of writing among the Myanmar was stillsitnfancy. Some scholar
opinion wasthat the Myanmar got their art of writing from the Mon who baed it from
Pallava (Conjevaran.

History of Palm Leaf Manuscript in Myanmar
The Term of Papa

The term ofP e 6iseaacombinatioro f t he My apapamn davdir dpdnén i
means palm badafmeansd mhArardefra rpda o t hpala fegl e 1
manuscript. Htahot iins Mynaonwma ra si nfit i§ kmowmadiyintoid me s .
Myanmar, andPe)in Myanmar Empire.

History of Palm Leaf Manuscript

Palm leaf manuscripts were written in ink on rectangular cut aretigpalm leaflseet.
Each sheet typically had a hole through which a string could pass through, and with these the
sheets were tied together with a string to bind like a book. A palm leaf text thus created would
typically last between a few decades and about 600 yetmehbedecayed due to dampness,
insect activity, mould and fragility.

Thus the document had to be copied onto new sets of dried palm leaves. The individual
sheets of palm leaves were calledtra or Parna in Sanskrit. The famous 5ttentury CE
Indian mamiscript called the Bower Manuscript discovered in Chinese Turkestan, was written
on birchbark sheets shaped in the form of treated palm leaves.

With the spread of Indian culture t®outheast Asin countries like asindonesia
CambodiaThailand and thePhilippines these nations also became home to large collections.
Palmleaf manuscripts calletlontar in dedicated stone libraries have been discovered by

" Associate Professor, Dr, Department of History, University of Banmaw
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archaeologists at Hindu templesBali Indonesia and in 10th century Cambodian temples such
asAngkor Wat andBanteaySrei It is also the major source for writing and painting in South
and Southeast Asia countries including Nepal, Sri Lamkailand, Indonesia, Cambodia, and
Myanmar.

Palm leaf manuscript is one of the oldest medium of writing in MyanAagording to
the Pyu nscription, it can be known that the use of palm leaf manuscript had probably been
started in eight century sinclket time of Srikestra. By the Bagan Inscription, it can be found
that palm leaf manuscript had been used in thirteenth century.

Therefore, it can be suggested that the life span of a palm leafistript was a
thousand years. Dr. J. A. Stewart illustratadt the oldest Myanmar palm leaf manuscript
article in the Bulletin of the School of Oriental and African Stuaves published in prewar
period

The Purposes of Palm Leaf Manuscript Writing

Usually palm leaves were used to write religious works in Myannhater it was used
for nonreligious works. They were astrology, botany, cosmology, genealogy, history, law,
medicine, military science, proverbs, and stories, € content of the manuscripts are
Buddhist text particularlyTipitaka and Kanmawasawhich are important and still in all
Buddhist monasteries, literature or magic.

The Process of Palm Leaf

The Palm Leaf was known in the 5th century BC, but may have started earlier. To
prepare them for writing, palm leaves are cooked, dried, and polistwedtoDthe nature of
palm leaves, the manuscripts use "landscape format". These leaves are between 15 centimetre
(5.9in) and 60 centimetres (24) wide, but only 3 centimetres (11?2 to 12 centimetres
(4.7in) high.

The process of palm leaf was pursigdthe Ceylonese in preparing these leaves. Itis
similar to that pursued by the Myanmar, who probably first learnt it from them. The leaves are
taken whilst still tender, and after separating the central ribs. They are cut into strips and boiled
in spring water. They are first dried in the shade, and afterwards in the sun, then made into
rolls, and kept in store, or sent to market for sale.

Before they are fit for writing upon they are subjected to a second privadsma A
smooth plank for areepalmis tied horizontally between two trees, each leaf is then damped
and, a weight being attached to one end of it. It is drawn backwards and forwards across the
edge of the wood till the surface becomes perfectly smooth and polBuedg the process
moisture dries up. The smoaity of a single leaf will lasirom fifteen to twenty minutes.

Writing of Palm Leaf

In olden days scribes were kept in monasteries to copy out the manuscripts. They were
known asKyaungsay€émonastery scribes). A scribe invarialblgd a crescent cut in the nail of
his left thumb, to steady the mekanyintwhich was held upright by the right haride letters
are engraved on the palm leaves by means of a steel stylus Kalhgaht held nearly
perpendicular by the two fingers arttuiimb of the right hand, and steadied by the thuiab
of the right hand.

The inevitable scratching on the leaf produced tiny fragments daleghitsanor the
seeds of the stylus. As deletion was impossible when errors occurred, a dot was inscribed
within the centre of each character. The writing is rendered visible by the application of
charcoal ground wittntwe, a fragrant gum and which latter preserves also the leaves from the
attacks of insects.
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Crude earthoil is also used for the same purpose. Cbrecave side of the leaf is called
the belly (vun) and the convex side the backy&w), on which the pagirieon letter is
inscribed.The pagination is done by consonant letters in conjunction with the twelve Myanmar
vowels. Therefore, telve leaves makene set anaalled an Inga. Pages in a palm leaf book
are counted by Inga.

For the first and last few pages the writing does not takihe@ipvhole surface of the
leaf. Only a small space irhé middle portion is inscribedhe leaves inscribed are called
Palinyut. Two small perforations are made in all the leavespuph which bambooods
(palinpaulk are usually thrusto that the leaves may be keppisition. The perforations are
calledPalintaing

Five Kinds of Palm Leaf Manuscripts
There are five inds of palm leaf manuscripts. They are:
(1) Shwemyinge,
(2) Kyansitpe ,

(3) Myinnipe) ,
(4) Myinnetpg a n d

(5) MyinPhyupg PgKyan).

The ends and sides of the leaves are either wholly gilt or partially gilt, or painted with
red vermilion or blakened with a kind of varnisfi.he wholly gilt bookis calledShwemyin,
Shwepain The partially gilt oneKyansitin which the middle portion in the length is left-un
gilt and a piece of sugar cane used for the process, the red one isMyted which is
painted completely with cinnabar, the black oneaied Myinnet Un- lacquered leaves are
referred to a®enPhyu or Myin Phyu Rg PgKyan).

The first leafand the last leafctually a collection of leaves sewn together are called
Palinkhan The blank ones are meant for emergency purposes.

Writing Table of Palm Leaf Manuscripts

The palm leaf manuscrgpre written on the table call&a&sinhkonlt was 20 inches in
length, 9 inches width and a height of about 12 inches included with the backdted

A scribe or Kaungsayewrote on tablesitting on the ground floor.lt has cross form
pillars which were about 3 inches above the table, and 9 inches wooden floor except about 3
inches were played on the table.

There was still the back bedst wooden plate on which a scribe played his copied
manuscripts at present. The other left palm leaf maipisavere maintained on the wooden
ground floor.

Palm Leaf Book

A palm leaf book is usually made up of the leaves, two ebwards, a clotlwrapper
and a ribbon.The covetboards are called Kyarbhone, the clothwrapper Kamalway or
Sapalwayand the rilbbon Sarsigyo Kamalway Sapalway or sarhtokepawas referred to as a
piece of cloth. It was esl for wrapping the palm leafhe sarsigyoor a long ribbon is about
two fingers6é breadt h, and upwards of Hhard in |
titles and distinctions, and whatever aspirations he chooses to add.
Each chest contains a large number of different books in Myanmar palm leaf. Each
separate collection of leaves being enclosed between wooden boards, some plain, some carved
in high relief, with figures oDewasand Demons. They are very neat, and quite easy to read.
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Decorations and Illustrations of Palm Leaf Manuscripts

The manuscripts are written on palm leaves and most of them are illustrated with multi
colour images and deaiions. The manuscripts are inscribed on palm leaves and many
illustrated with various symbols. Some of the manuscripts have been protected by covers,
mainly made of wood, with or without decorations. The decorations are made by painting,
sometimes only othe outer surface but few include painted decorations on the inner surface
too.

Pyu Palm Leaf Manuscripts

Palm leaf was introduced in the early part of the Christian era to the two dominant
ethnic groups, the Pyu and Mofhey obtained from the learninganuscripts of Mahayana
and HinayanaSchools of Buddhism which had been established in Sri Lanka. In 1896, two
gold sheets palrteaves in which inscribed withalk extracts from thébhidammawere found
at Sriks¢ra. Therefore, it can be assumed that guates had to an easily obtainable material
on which to compose secular and religious texts.

Mon Palm Leaf Manuscripts

Mon Palm Leaf Manuscript was discovered in relic chamber ofkijx@k Deap
Pagoda in YangorSome scholars believed that the sigémturyManu Dhammathator book
of Buddhist Law was compiled when the md®driputt, later renameBhammavilasarrived
there.

During the short spells of peace secular works were written by talent courtiers like
Bannya Dala while the compation of the histories of local pagodas sacred texts and the
translation of Buddhist Literature from abroad in particular Sri Lanka, and were undertaken by
the clergy.

Cesear Fedric visited the Mon City ldanthawadywhich was then under the control of
the Myanmar King Sinphyumyashi(l551-1581) in 1566. He saw the palm leaves on which
crowds of supptant petitions had been written with a stylus. And then he also found that the
scribes undertook the monumental task of the copyingrib&aka.

Rakhine Palm Leaf Manuscript

The Chandra kings (37020 A.D.) also usedanskirtin their inscriptions.Ananda
Chandrarecorded the building of monastery callddandodayan 720 A.D. at his capital
Vesali Although the material used by the scribes is not meatiovith Indic kingdoms, the
texts were probably copied in ink on palm leaves.

Myanmar Palm Leaf Manuscript

The early palm leaf manuscripts in Myanmar show that they were written in ink using a
square scriptAlthough one cannot be sure at what poininmetthe Myanmar began inscribing
the use of palm leaf with the styluSculptors and artists of the period often employed palm
trees as a background in their works. In the early part of seventeenth century, iKairsjea
translated fronPali into vernaalar. It was calledahayazar Dhamathat~ollowing of the
Konbaungdynasty in 1752, literary works from neighbouring countries continued to be
translated and new ones composed.

In 1762, a monk name8hin NyanabtainedNyaungyarpalm leaf manusgst from a
scholar known as thPadee Sayagyilt was collectively called aZabudipaushaung Kyan
Later it became the basis for guidelines needed by the new administration for setting up a
stable government. It also intended to stamp out corruption atherggivileged classes.

The number of volumes of royal collection of Palm Leaf was preserved in a library at
Amarapuracalled theYadanabon PitakataikA Pitakataik Soewas also installed and assisted
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by his scribes and forty monks. They worked in tréarsjing, copying, and in the preparation
of manwscripts on a variety of subject. The texts were either incisedritien in black ink,
gold, silver or lacquer.

Preserving of Palm Leaf Manuscripts for Future

Palm leaf manuscripts are an examplettsd efforts that sometimes went into the
preservation and spread of knowledge. Palm leaves were among the first writing materials to
be used, and some sources say that Sanskrit was first written on this material more than 6,000
years ago.

Myanma has the oldest and the largest collection of manuscripts. Various scholars
have documented the preservation of these ancient manuscript collections, including
indigenous methods of preserving palm leaf manuscripts like wrapping, applying extracts of
natual products and other chemical treatments.

Studies have alsoonducted on the digitization of these manuscripts for passing on
their wealth of wisdom to future generatiomfe life of a palm leaf manuscript is far longer
than a modenrday device ke CD or microfilm.The increasing popularity of printed books
has revitalized the interest for collecting and présgrof manuscripts in Myanmar.

The Government of Myanmar has made consolidated efforts in preservation and
providing access to manuscsgarticular in National Library and Universities Libraltycan
be suggested that the government of Myanmar is taking steps to ensure that this tangible
cultural relic of the country is preserved foresent and future generations ahd efforts
neededto undertake this task need lbe taken up on a war footinghis is because of the
fragile nature of palm leaf manuscripts and the cost of digitizing such a massive collection.

The relevance and significance of these treasure troves of knowledge readirsi b
made known to the present generation, which can be done with various outreach programmes
and incentives such as scholarships and fellowshipss paperseeks to document the
preservation of palm leaf manuscripts in Myanmar. There is a pressidgapeeserve these
manuscripts that have been beautifully expressed in the form of an idea, thought, and
imagination for posterityit is deep rooted knowledge system that has been passed down from
generations.

Conclusion

Palm leaves have been a populaiting support in South and Southeast Asia including
Myanmar for about two thousand years. The palm leaf manuscripts were prodwstbdfano
religious and literaryext but also for works relating to astronomy and astrology, law, history
and traditional ad Buddhist medicines. Palm leaves were among the first writing materials to
be used, and some sources say that Sanskrit was first written on this material more than 6,000
years ago. Most of these documents are Buddhist religious texts, though othds subjatso
found. Palm leaf manuscripts originated predominantly from the southern and Southeast Asian
countries, including India, Thailand, Indonesia, Cambodia, Laos, and Myanmar. The culture
variety in these areas is reflected in the various technigupeeparing the palm leaves and
writing on them. Most of the manuscripts are left at the monasteries in Myanmar. Many were
broken and covered with dust and bat guano. The manusaptsisting of religious texts,
literary works such as poems and playsd historical works written on the direct leavep@f
palm treed are also under attack by unscrupulous treasure hunters.

U Thaw Kaung, retired chief librarian of the Universities Central Library and author

said that the few remaininge) ma n g sre fast glisappearing daeo finegl i gence
preservationo and he also told that Acli mate

c
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UNDERTAKING OF THE MONASTIC ORDER IN THE YADANABON
PERIOD

Nwe Nwe Ko

Abstract

King Mindon tried to takesanghaorder help in the administration .His implementation of the
administration was very smooth dwetheir help.Gaing-ok andGaing-daukSayadawhad to act

as medium between the authorities and the common people .Therefore Buddhist monks were
very influential persons in the administrative, political and economic affairs.

Introduction

Buddhist monk played an importantlegoin the monarchical period because they
participatedn the settlement of the problem and protection on the common people, for correct
appointment of the hereditamhugyi construction and maintenaaof dam and reservoirs and
reclamation of new cultivated lands.

Undertakings of the Monastic Order

Under the rule of Myanmar monarchs, Buddhist monks had to take part in the
administrative, social and economic affairs of the kingdom. Kimngdon cleverly understood
that he could not maintain his royal power and sovereignty only with his civilian and military
officers. Espeially, the Buddhist monks wereery influential persons in the affairs of the
laity. Therefore, KingMindon tried his best to take dir help in his administration. His
implementation of the administration was very smooth due to their help. The Vinaya (monastic
code of conduct) prohibited the monks from taking part in the affairs of the lay people.
However, the Buddhist monks in tie@nbaungPeriod came to take part in the lay affairs at
the supplication of the ruling monarch or the commohers.

The head of the monastic order witsathanabaingsupreme head of the order). The
king used to consult him in his implementation of very impdrtaatters. KingMindon asked
the approval of senior or elder venerable monks for fulfilling his desire to found new
Yadanaboncapital city and palace Thathanabaingwas assisted bffhudhama Sayadaws
(monastic council of the order) in his administrationtted monastic order. Members of the
Monastic Council had been appointed since the time of Badon. The main purpose in
appointingThudhama Sayadawegas to avoid any mistake or weakness in the implementation
of the monastic affairs by consulting with theather than by the supreme head afbhbere

" Lecturer, Dr, Department of Hisry, Banmaw University

1 Dr. Toe Hla,Shei Myanmar Min Toh I8auk Khe Thaw Seyaung Myglrrigation Facilities constructed by the
Kings of Ancient Myanmar)A-ping (1) (Part One),Le-dwin Koe Khayaing (Kyaukse) Thamaing(History of
Nine Padg Land District (Kyaukse))Yangon, Sein Yaung Zo Book House, 2015, p 296 (Henceforth: Toe Hla,
2019

2 Letter sent for the Matter whether the Capital City shall be moved to Mandalay or not, Parabaik MS 9114,
Yangon, Universities Central Library
3 The Royal Orders of Burma (A.D159885), Edited and Translated by Dr Than Tun, Vol. IX(A.D1853

1885),Kyoto, The Centre for Southeast Asian Studies, Kyoto University,1989,p 916 (Henceforth;ROB,1X,1989)
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were eight members of the Monastic Council under Kitigdori" and twelve under King
Thibaw. Under the guidance of the supreme head of the monastic order, members of the
Council had to try the monastic dispst to appoinGaing-ok (local monk leader) an@Gaing

dauk (assistant local monk leader) and to issue the monastic orders of the suprerfe head.
Under the members of the Council weBainggyoks (head of a particular order) who
appeared only in the time ¢fing Thibaw’, Gaing-oks and Gainglauks The supreme

head of the order and members of the CouagflointedGaingok and Gainedauk®

Under the rule of King Mindon, the monastic order &6 Gaing-oksand 204Gaing-dauks'®

The tGaingmyold c a mese in thetime of Kinghibaw!*

Under the rule of King Mindon, Gaingks and Gainglauks had to investigate whether
the Sasanavas in a conditions of purification or not, whether there were peace and stability or
not, whether there were outbreaks offtheand robberies or not and whether the officers
collected the taxes in a just manner or not in their areas concerned and had to report their
findings to members of the Council once in every three mdhtiereover, if there appeared
civil or criminal cags among the laity, they had to try and decided them. They could save the
life of a criminal who was punished with death sentence by sending letters of-kivirgess
to His Majesy. For example, Rakhine brahniga Yamavas exiled to the forest for hisitjy
of telling a lie about the texts of fortunelling;*®> however, he was exempted from his
punishment as one of the leading monks requested the king that he committed only this crime
and his crime should be ignor&tin addition, the monks sent their ing-kindness letters to
His Majesty for the exemption of the poor from tax collection. Concerning the agriculture of
the rural people, the monks also took part in the leading role in the dredging of reservoirs and
in the reclamation of new cultivated lar@onsulting withMyo-wunin the dredging of canals
and reservoirs, the monks led the works implemented with the money taking from the
Thathameidhaaxes'® Although the reclamation of former royal lands under cultivation in the
towns of Saguand Leikaing could be implemented with the labors of 16,d0@uses in
1868, people from about 3G@uses ran away from the work in 1869. Therefore, the monks

4 Maung Maung Tin,Konbaungzet Mahayazawin DawyiiG( The Royal Great Chronicle of the Kongbaung
Dynasty ),Vol.lll,Yangon ,Universities Historical Research Ce(26604),p.211(Henceforth; Maung Maung
Tin, 2004c)

5 Maung Maung Tin(2004) c, 328

6 U Tin, Myanmar Min OkChockPon-Sadan HnintBodawpaya Ei Yazathat Khaw Taw Ame&idaw Dan Gyi
(Administration under Myanmar King and Royal Orders of King Bodaw Paya aratlaat), collection of five
Volumes , Yangon , SeiKu-Cho-Cho Book Housg2012), p.508 ( Henceforth: Tin,2012)

7 Law of Shan Lay Kyun Sayadaw and the Thudhama Sayadaws, Parabaik MS 45107, Yangon, Universities
Central Library

8Tin, (2012, 369

9ROB, IX, (1989, 1082

10 Maung Maung Tin2004 ¢ 304
11Tin, (2012, 369

12 Win Maung,fi Ma n d-khit Bugdha Thaha-na-win (History of Buddhism in the Mandalay Period), M.A.
Thesis submitted to Department of History, Mandalay Arts and Science University, 1978, p 172 (Henceforth:
Win Maung, 1978)

13ROB, IX, (1989, 452
14ROB, IX, (1989, 453
15Win Maung,(1978), 134
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had to involve in the lay affairs by collecting who were wanted to do or not, sending-loving
kindness lettet®

It may be truly said that the Buddhist monks played an important role in the society of
Myanmar monarchical periods. Princes Mgan and Myingondaing rose in rebellion on 2
August 1866. The rebellion created waves of migration of their followers iveilLblyanmar
of the British. The migrants in Lower Myanmar wanted to return to their natives due to their
unsettled life in Lower Myanmar. In this case, Gaokgand Gainglauk had to act as
mediums between the authorities and the migrants. Due to thedwdbanvolvement,
majority of the migrants in Lower Myanmar were able to return to their natives.

The migrants or displaced people in Lower Myanmar supplicated their desire to
Thudhama Sayadaws through Sayadaws, Galingnd Gainglauks of their nativedn turn,
Thudhama Sayadaws presented their supplications to His Majesty as follows;

The Committee of Royal Preceptors in the Hall of Good Law reported that there
were people who have had ill fate to abandon their native places and who still
believe thattiis not safe to return home; local monks would be glad to trace
them and persuade them to return to their native places, Gairgp€@d Monk
Leader and Gaing Daulssistant Local Monk Leader, are quite willing to lead
this repatriation programme; butaaldition to general amnesty the monks are in
favour of allowing the prople who come back to pay no Sassaniedlearly
Household Tax, to pay no debt, and to do no public work given by local officers
for a certain number of years; the suggestion is aatefite exemption to pay

the Sassamedha, postponing to pay debts and to give free labour is good for five
years from the time that these people are repatriated, the monks shall submit the
list of people repatriated.

This Order was passed on 19 October 1868 proclaimed by Min Htin Yaza
Thihathu, Liaison Officecum-Chief of Caduceus Beare's.

From the above royal order, it is found that the monks took part as mediums between
the displaced people in Lower Myanmar and the king. In this way, they enahietditio to
their native places in Upper Myanmar. Moreover, the monks were allowed to organize the
displaced people to return to their native places; and the returnees were exempted from
taxation, frompaying their former debts for five years, from the tamthe court, from doing
public works asked by local officers and fronméeg royal duties® From these facts, it may
be said that the Buddhist monks were able to act as mediums between the ruler and the ruled in
time of need.

Moreover, the monks coultiake the people exempt from taxation. It is noted that over
600 people were exempted from taxation on account of the request of the ‘taihles.
Buddhist monks were also involved in the tax collection. The royal order sent by the king to
Gaingok and Gaingdauk of Aung Mye Thazi Town through the Thudhama Sayadaws stated
that Gaingok and Gaingdauk were asked to give their guidance to the officers not to collect
excessive taxes from the rural people in Aung Mye Thazi, not to oppress them and to organize

16 Win Maung,(1978, 134
17ROB, IX, (1989, 655
18 ROB, IX, (1989, 657658

19 Toe Hla,Kongbaungkhit-kyelet-lu-hmusibwabawa (Socic Economic Condition of the Rural Areas in the
Konbaung Period), Yangon, Myanmar Historical Commis$&i)4),p186 (Henceforth;Toe Hla,2004)
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themto pay the Thathameidha Tax reguld@iysimilar royal orders were also sent to Gaig
and Gaingdauk of Magway and Pakhangyi through the Thudhama Say&ddmshis way,
such heads of the order as Gaotgand Gainglauk had to involve in the adminidicn not to
collect excessive taxes by the officers from the rural people.

The letters of Gaingk and Gainglauk sent to the center also proved the fact that they
had to involve in lay affairs for the relief and exemption of the rural people from tax@tie
monks sent their lovingindness letter to the king that the rural people ofs&hnit-yat
Village in Sagu were to be exempted from the taxation of half orfoneth of their shares for
the year 1885 as more than 50 houses and paddy of dedirsyed by fire and they suffered
from economic hardshiff. This lovingkindness letter was written by Gaiggok, Gaingok,
Gaingdauk and elder monks consulting among t2rvioreover, at the request of Ok
kyaungSayadaw and Sabei Sayadaw on 1 June 1868drtbughthit Sabei Village in Yaw
region was exempted from taxatithGaingok and Gainegdauk presented the matter to the
king that since Yaw region was under the attack of Chins in 1871 and 150 armed rural people
had to protect their attack day and nigihiat region was to be exempted from taxaffom
this way, local monk leaders had to send their reports to the king whenever the rural people
were in need of help.

It may be assumed that the rural people presented their grievances teolcand
Gangdauk and the | atter continue to present
cases, rural people deserted their native places because their grievances were not reported b
local monk leaders to the king or the reports of local monk leaders weupportive for
stopping excessive royal duties and taxation. These examples are mostly in the times of
Mindon and Thibaw?® For example, when King Mindon ordered the rural people of Baak
in Kyaukpadaung to cultivate the cotton in order to supply theadyre to the royal
storehouses, the people of more than 1,000 houses in the area left for other regions as their are
was not an area favorable for cotton cultivafibithe remaining people in the area also felt
worry about the cotton cultivation; thus,al@gok reported the matter to the Thudhaman
Sayadaws and the matter was reported by the latter to thé®king.

The Thudhama Sayadaws had to supervise the tax collection of the kingdom. The
authorities concerned were instructed with the order by the Thwdgayadaws to send the
trustworthy and just officers to local monk leaders to collect the Thathameidha tax. In
collecting the taxes, the officers were ordered to collect the taxes only when there was good
harvest in the areas and not to collect the taxesnwhere was bad harvest due to bad weather.
The tax collectors were also instructed to collect-immeh of the produce in cash or kind
depending upon the desire of 4paying people. The royal order was issued for Gaingnd

20RO0B, IX, (1989, 745

2liLet t er sent to Tax Coll ectors for t he Coll ectior
Library of Mandalay University

22 Letter sent by Gaingk and Gainglauk, Parabaik MS PBK 091%angon, Universities Central Library
23 Letter sent by Gaingk and Gaingdauk, Parabaik MS PBK 0912, Yangon, Universities Central Library

24 U Kyaw, Konbaungkhit Yaw Detha ( Yaw Region in the Konbaung Period) (AD 175285), Yangon, Thida
Press(2011), pp 9596 (Henceforth: Kyaw2011)

25Kyaw, (2011),96

26 Toe Hla,(2004, 190

27 Application Letter (for Royal Cotton), Parabaik MS 1655, Yangon, Universities Central Library

28 Application Letter (to the Thudhama Sayadaws), Parabaik MS 1263, Yangaeysities Central Library
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Gaingdauk oftherural aeas to report their findings once in every three months to the office
of the Thudhama Sayadaws after investigating the smmoaomic conditions of the rural
people and peace and stability of their aféas.this way, the Buddhist monks enabled to help
the rural people relieve their tapaying duty and exempt from excessive tax collection.

The monks and monastic orders cooperated with the officers in the administrative
affairs. Gaingok and Gaingdauk also took part in the appointment ofeédegaung (hea of
ten houses). The instruction sent by the Thudhama Sayadaws to NyaungyarolGairdy
Gaingdauk dated 24 December 1870 reads thus;

Gaingok and Gaingdauk in the rural areas in southern part of the kingdom are
instructed that officers assigned by ttaex collection office will be sent to
appoint Seeinrgaungs in the administrative areas of the capital city and the
provincial areas; and Gairak, Gaingdauk, Myewun and an assigned officer
are to consult among themselves and appoine(ISgaung)‘?’o

The above evidence clearly shows that the monks played an important role in the
appointment of Seingaung since Gaingk and Gainglauk of the southern part of the
kingdom, officers sent from the capital city and Myan cooperated each other in
appointmat of these lowest rural heads. The appointment order dated December 1873 issued
due to the supplication of the monks reads thus;

Appointment Order of Sek Town Headman of Salin

Nay Myo Thihathu, Head of Two Towns of Salin and Kyapin and Thandawsint
repoted that Nga Toe, town headman ando&ghead of irrigation areas) died

on duty and Nga Nyo, son of Nga Toe, who was recommended by-Gliasamd
Gaingdauk of Salin Town and supported by the people was to be appointed as a
successor of h iAgpointf dga hNyya éss supplitated arel
supported’

Similarly, at the request of Gairgk and Gaingdauk of Sagu Town Nga San Yit of
Min Village was allowed to continue to hold his offitelhese orders proved that local monk
leaders were engaged in the appoent if headmen. Although the involvement of Gaikg
and Gaingdauk were possibly unlawful acts against the Vinaya, it may be guessed that their
involvement could produce benefits for the people.

Conclusion

The Buddhist monks in the Yadanabon periattd as a bridge between the ruling
class and the common people. It is found that both the ruling class and the common people
took advantage because of the Buddhist monks involved in the administrative and economic
affairs.
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HISTORY OF SUCCESSION TOTWIN 1 YOE

Lai Lai Win'

Abstract

In the town of Yehwinmgyaa nijhyw had heseditay righ sy rofial
grant to workoil wells. During the reign of King Aniruddha (A.D 1044€77), there were
altogether twentfour Twin-yoesand their fourteen descendants and they were assigned duty to
present eartoil to the royal palace. Among the twesftyur Twin-yoesincluded eighten male
Twinyoesand six femal&@win-yoes.It was only the eldest son or the eldest daughter who could
succeed the post dfwin-yoe For maleTwinryog only the men were entitled to succeed the post
and for femaleyog only the women could succeed the tpdsis research paper, attempts to
describe the distinctive traditions of succession to the paswirfyoe Twinzas.

Introduction

Twin-yoe Twinzas first emerged together with the industry of easthduring the Bagan
period. During the reign of King Aruddha(A.D 10441077),earthoil produced from Seik
thakon-htauk was used to apply Pitaka manuscripts to last longer fmol places were
allocated for twentfour Twin-yoesand their descendants were callegin-zas. There were a
total of thirty-eight Twin-yoe Twinza households who were listed and assigned the duty to
present eartioil to the royal palacelhese twentyfour Twin-yoes includedeighteen male and
six female. With regard to the succession righfain-yoe the eldest son or daughter were
entitled to thelTwin-yoe.Moreover, in the town of Yenanthar, it was classified into tgo-
thu-gyi office andTwin-min-gyi office. Twinryoe Twinzawas not under the rule dlyo- thu-
gyi, but they were under the control Twinmin-gyi. Twinyoe Twin-za was the community
whose duty was to present eadihas tax to the king and it is supposed that they could enjoy
extraordinary privileges.

The origin of Twin-yoeTwin-zas

Of the social status in Myanmar society, one social status is found confinety @ on
region, which werdiTwinyoe Twin-zaso or the hereditary earth oil diggers and owners of
YenangyaungTwinyoewast he one who received the -alingbs
and had hereditary rights to it, being the administrators of the nydoistords of oil wells.
Twin-zawasthe owners of earthil well in ancient daysThe origin ofTwin-yoe Twinzas was
blurred, not known for sure when they wexalled like this. Some people asskdt they began
in Bagan Period, but no contemporary darnce is available yet.The discovery of oil, as
mentioned by local chronicle, was as follow. In Bagan Period, when King Sal&kKiNga
(906-915) usurped the throne by assassinating King Tannet9@@) Queens and royal
relatives of the king had run awagdasettled at the place called Kanma. Then they moved to
Seikthakun-dauk. On one day, when they went on hunting ganggoup composed @f total
of twelve relatives, found earthil. Then they asked for permissitm allot theland from the
Myo-thu-gyi (town headman), to do the oil indusifrile demarcated boundary in this case was
Taung Kha-mauk in the east, Pygyi-taung in the west, Yadthwataung in the south and
Kyauk-masin in the north.

After translating Pitaka into Myanmar, the KingAniruddha cpied them on
palmleaves, which were coated with a mixture of sesame oil and turmeric and then placed in
the Pitakataik or a library. The king ordered to search out eaithat Seikthakun-dauk. In

" Lecturer, Dr. Depament of History
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their sear ch, King Anir udangté al industy,imomitdieo r s
allotted land with demarcation. Councilors supplicated King Aniruddha about the oil mendoing
the industry for eartloil well over 100 years, thugh the seven successive kings where
relatives of the Queen of King Tannéffter applyingPitaka palmleaves with earthil, King
Aniruddha had demarcated the land of eaithThen he had it registered the twenty four
descendants of ori gi nlinyosswe lamed oitlh ewefloluradier
fiTwinzas 0 . o tAalt of t h eTwie-yod Himzesy hadtd pgebent editbil to the
king and these peoples were exempted from
Then King AniruddhaTwaiygesoo nEveegyid t orein fhegid , o f
andconferedhim the title of Naymydrhamantayaza. The other two leaders were appointed

a s Twiirkhaungyod  a mdwin-saivyoo . N a VhanyaataYazéhad to execute all the
affairs of Twinryoe Twin-zas and gavehefinal permission to dig eartbil. Twin-yoe Twinzas

were the distinctive social classwvho enjoyed special privileges and their duty was to present
eartholil to the royal palace.

Twinyoe Twinzasdid the digging of earth oil as the meahtheir living, since the
days of Bagan Period. Thghn the number oTwinyoe Twin-zas families increased, they did
not mingleor did not dineor did not marrywith other peoplén any associatiarnrhere were 24
hereditaryTwin-yoes, whowere entitledo dig and own new earth oil wells. (See TabI©f
the 24 hereditaryTwin-yoes, 18 were male line fodescendants and 6 femalme of
descendants.

Table -l

Twenty-four Twin-yoes in the British Colonial Period
No. Name Remark
1. U AungMyat Male

2. U Bo Ngwe Male

3. U BoeMaung Male
4. U BoeNaimy Male

5. UBu Male

6. U ChanYan Male

7. U KaukYa Male

8. ULuBein Male

9. ULuGyi Male
10. U Lu GyiKalay Male
11, U MaungMaung Male

Ba

12. U San Nyunt Male
13. U Thar Din Male
14. U TharKa Toe Male
15. U TharZin Male
16. U TunOo Male
17. UYoPe Male
18. U Yo Sat Male
19. Daw Aye Nyo Female
20. DawHlaYar Female
21. Daw Female
22. DawKhinKhin Female
23. Daw Kun Char Female
24. DawShwe Mya Female

Source: U Naing Collection
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U SeinYo, Yenangyaundown, Manuscript

The above tableshows thesucceeding the hereditary right, in both limésnale and
female descendantsny the eldest son and the elddsiughter could succeed the right. In line
of male descendant, if there were no son, grandson could succeed, thacke ifvere no
grandson, younger brother could succeedTivaryoeright. If there were no eveyounger
brother, nephew could succeed. In female line of descendant, the same rule was igdp appl
the eldest daughter, graddughter, younger sister anceee, could succeed the right, if ever
someone in their precursor did not exi&us, the precedence divinyoesuccession dictated
that women in the male line @iwinyoe descendant and men in the female lind'ain-yoe
descendant could not succeed tieeeditary right offwin-yoe Twin-zas Twin-yoechiefs were
responsible to send family members to school, to find jobs for them andsmndihingwvas
suitablefor them according to the dictate of the dawinyoe Twin-za community exiss till
the presenday. The tradition offwin-yoe Twin-za community had such a mechanism that
could keep the oil industry for a long time and maintaarights and #ir privileges

However, total lack of rightful heir led som&winyoe Twin-za to devise some
arrangemets, for fear of the extinction of their community, which they bequeathed or
transferred their hereditary rigto their favoured persons, withe deed of agreement, in the
presence of authorities and dignitaries. This practice finally caused to dppganactice of
trading theTwinyoeTwin-zasright. Nevertheless, even in the trading Tofin-yoe Twin-za
right, it could notbe soldthe right to a persomutside ofTwin-yoe Twin-za community. Till
the Konbaung Period,win-yoepeople sold their righbtTwinza with the agreement dfwin-
min-Gyi Naymyo Thamantayaza andwinyoe heads.After the occupation of Myanmar,
British had issuedTwinyoe Certificate andTwin-za Certificate, after collecting list of
traditionalTwin-yoeTwin-zas. In colonial perid, in order to be able to bdywin-yoeright, one
must put forthTwin-za Certificate. Thoulj the right to ownership of oilvells were under
control, eartkoil produced could be freely traded among the people. The following table shows
list of selling and bying Twinryoein those days.

Table-1l
Selling and Buying of Twin-yoe

Serial Seller (Twin-yoe Buyer (Twin-za) Remark
1 U Chit Po U Hla Tin

2 U AungGyi U Than Tin

3 U Yo Set U Khin Mg

4 U Bo Mg U Pe Than

5 DawHlaYar Ashabibi foreigner

SourceTwin-zayoU HIl a Tinbés Record

The distinguishing fact of the above table is that one of the buy@iwiofyoewas a
foreigner, which contradicted above mentioned general rul€wimfyoeselling and buying. It
indicates the pervasiveness of foreignersnameo the apparently rigid community dfwin-
yoe Twin-zasin Yenangyaung. In any case oWwinyoe selling and buying, the buyer could
only succeed the right tbwin-yog only after the seller passed away. Whenever a truarheir
the place othe already ald Twinyoe came to appear, the selling Bivin-yoe automatically
cancelled and the buyer lost his money and the true heir succeed the fight-gbe This
was a tradition among the communityTotin-yoe Twin-za For exampleTwin-zaU Po Htun
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bought he right of Twin-yoe from Twinyoe U Lun Pyay, in witness of authorities and
dignitaries. However, when U LuPyay died, the wife of U LuRyay from Sinphyukyun with

a son named Keélla Pe came to appear. Thus KtaP e s uc c e e d eTdinyoeright f at h
and the buyer U Po Htun lost his money and the right to sudeeiedyoe It was known that it

is not easy foran outsider to purchase the hereditary right Tafin-yoe even though he
possessed the certificateofin-za.

Dispute over the succession Divin-yoewas found even among the relativesTefin-
yoes. According to ahetkayit- of Konbaung Periods, thdisputeof Twin-yoe succession
between Ng&hweHmon and Ng&ywe, occurredthe period ofin that Yenangyaungown
headman Min Tin Min Hlarhamatayaa He decided that Ng&hwe shall succee@winyoe
and he shall give oil well to Ngdmon. NgaShweHmon carried theliscord,to Yenangyaung
Myo-za Mingyi Min Hla Maha Min Tin, where he complained that Yenangyatmgn
headman had decided one sidefyhout investigating the case trulyr hdditionto torture of
fastening and fé&tring him, he had to eat the pick t&ar it the two contestants in the case
beingrelatives and fear fobig judiciary costAnother oil well, instead of offered oil well, was
to be given to Ngaddmon. In colonial periodTwinyoehadto send the respective lineage to
claim their right to the oil officeln inheritance, though the tradition &ivin-yoe Twin-zas
favoured the right of primogeniture to succekdinyoeship, some disutes in this regard
were very tense and tinesettlemerg came to be part of Myanmar customary law. It was the
di spute over the righitwiyoeshpbucceed Queen Kye
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Uln Daw Ai

| | The Geneology of YenangyaunyVungyiU So

U So (YenangyaungWungyi)+Ma ThiHla (first marriage) + Ma Cho (second marriage)
| I
7 \

Ma Mai Galay@ MaungMaung Kin  MaungMaung Win MKa Ma Khin I\/éaur;]gPM?ungV\\//Vin
emyin Queen
KhinGalay (Ky \l/y Q ) (Earth Palace Wun)
Pyinmana Prince Htayanga Princess \l/ \L \l/
\l/ Khin Pu Khin Tok Khin Latt
Kodawgyi + Kawlin Princess Kodawlay + Sagu Htiktin Htwe ~ Khin-O  Khin Maung
Concubines Concubines Khaungpaya (Khaung Khaung + U Ko Ko
N3 N% v v
OhnKyi Buma Tint Tint Than Hnit \l/

Hteik Tin Moe (Moe Myint Khine)

Source: (a) Thein, 2009, 6
(b) Than Swe201Q 314
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Queen Kyemyin had the only sddyinmana Prince and did not have any daughter. Pyinmana
Prince coul d notTwaryoeship, adshelwiassa maroberhokefenals lihe o
Twinyoedescendant. Although King Mindon was the monarch who had absolute power over
all his subject people, he could not put his,$tnmce Pyinmana to succeed hereditary right of
Twin-yoe as his QueenKyeMyin (DawKhinKhin) belonged to the femalBwin-yoe line.
Therefore King Mindon was unable to interfere in the hereditary right to succeéaitirgoe
Twin-zas,

To succeed QuTaieyoerighy, &mmKhim léag sister by same father,
applied for it in 1924. Khin O, the step granddaughter wé€p Kyemyin (the grandaughter
of MaungMaung Lay) objected it. The tradition was that whenever such dispute came to
appear, the genealogies of disputed parties were checked against the Treasury List, collectec
in 1802 during the reign of King Badon.ltiok 6 months to examine the case. Though Khin
Khin Lay was sister by the same father, s
Twin-yoeship, as it was female line dfwinyoedescendant, that is, she was not borth&o
same mother. But Myanan Customary Law describes that both claimants have equal right to
succeed it. DaviKhin Oo was for being step granddaughter, she was entitled to succeed to the
Twinyoeship. No matter born to the same father, the decision was found clearly rest on the
tradition of succeeding to male or female linelefin-yoedescendants

As mentionedabove,there wergwenty-four Twin-yoessuccessions to the hereditary
right of Twin-yoeor sale or purchase of the hereditary righTwin-yoe But U NgweZin had
no heir tosucceed the hereditary right dfvinryog and so his hereditary right seems to be
ceased. It is found that the succession to the hereditary rigiwiofyoeis similarwith the
succession toMyin-ziyoe during the reigns of ancient Myanmar kings, but @swdifferent
from the succession dyoT thu-gyi (town headman) oYwai thui gyi (village headman).

Conclusion

Taking as a whole, during the reign of king Aniruddha (A.D 10847) of the Bagan
period, a distinctive social class callédT wyoa Twinzasd appearedTwinyoe Twinzas
have been living up in the town of Yenangyaung up till now. They do not make dealing with
other persons or do not have meath other peopleat the same table. They are the social
class who lived without mingling with other gae. In the society ofwin-yoe Twinza,there
were twentyfour Twinyoes and fourteerfwin-zas. With regard to the succession to the
hereditary right offwin-yoe in accordance with the rules designated by their elders, only man
could succeed the malevin-yoeand women could succeed the fem&ben-yoe It is found
that even king Mindon was unable to interfere this traditiomvafryoe Twinzas, to succeed
their hereditary right. It is found that the rules were laid down for the person who was entitled
to succeedlwinryoe Twinzawho had to support to their relatives who were not entitled to
succeed the post diwin-yoe Twinzas. It is known thaffwin-yoe Twinzas are willing to keep
up their lineage in unity and to last for a long time.
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An Evaluative Study of the Basic Ethical Concepts in Business Activities

Tin Tin Myint’

Abstract

Business ethics has to do with the establishment and maintenances of vital and significant
relationships amonguman beings. The research problem is how the one adheres of the ethical
conducts in his business. It is found that the right way of livelihood is the most completely vital
in searching for the wealth. This paper attempts to present that the contributsamef
business ethical concepts is very effective to the business environment. By following these
ethical conducts, people will improve and more succeed in their business.

Key words : (1) Business Ethics

(2) Business Ethical concepts
Introduction

Ethics is one of the branches of philosophy that involves systematizing, defending and
recommending concepts of right and wrong conduct. The word ethics is derived from the
Greek word 'ethos’, whictmeanscharacterand morality, comes the Latin word 'mores'ath
means customs or manners. Business ethics is an applied ethics which describes standards c
how the business is to be carried out. Business means commercial activities such as trade,
trading, commerce, dealing, traffic and marketing. In business, teeimportant thing is to
follow the business ethical conducts. In Buddhism, Buddha preached on the seven factors of
wealth andKantawMinkyawingSayedaw showed eleven factors for prosperity. In searching
wealth, a business person needs to have adherendbkeobusiness ethical conducts.
Accordingly, he will get more beneficial and effective in his business. Thus, the right way of
livelihood is important in searching for the wealth.

The BasicBusiness EthicalConducts

As a business person, the best wayreating with his business compass is truth
telling. It is kusiness's obligation not to leg@nsumers and also not to mislead them through the
omission of important facts. When people make business, the ethical conducts control their
actions. Right actiorsiessential for a business ethical executive. According to Travis Bennett,
12 Business Ethical conceptare important. These are Honesty, Integrity, keeping one's
Promises, Loyalty, Being Fair, Caring, Respect, Obeying the law, Excellence, Being a Leader,
Morale, and Accountability. Being a business person, he or she should obey these business
ethical concepts. These are as follows:

Honesty

A business person must have honesty in all of his actions and every information of his
business. When one has honggtgment, other people will believe his business. If he is
honest, up front, and frank, people will esteem his truthful words as patrons do their business
only with the one that they trust. An ethical executive man does not give wrong opinion to
others bymisrepresenting the real things overstating or only giving incomplete belief. If he
gave the wrong and outward appearance to his customers, he would make the significant

" Lecturer, Department of Philosophy, Bamaw University
" Travis Bennett, 12 Business Ethics Examples Agri2014, https://blogidemy.com
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notification to his customers and correct their different opinions as soon as @odsibésty,
thus, is important in business life.

Integrity

Keeping up a high level of individual integrity is doing ethical activities in their
business. When he has integrity in his action, other people will believe him whether they are
his customers, gup of people or his supervisors. Integrity means having a consistent
character that is shown clearly by means of his senses, words and aims. It is required to have
moral confluent character to do right things and it takes internal potency to live umteid
and forgive when an error has been done. Being an ethical business manager, he has a good
force to do otherswise to survive sacrificing right ethical things, trusts in order to gain the job.

Keeping promise

Being a business person, the greatesgtis keeping promises. The duty that he has to
take and always fulfill a guarantee is retaining all of his words. The one being as an ethical
executive man must have the faith of other people who like making business with him. He
should do every rationaffort to satisfy physically as well as mentally. Never try to lie to
illogical behavior or acceptable explanation why it does not follow his promise. He has to
make what he mentioned earlier that he was going to do.

Loyalty

On working within a powerful mral scope, the business man needs to be loyal, to not
only to his company but also to his group of people and himself. The one needs to show his
loyalty and build belief in his business compass. So it shows that he stands a lofty value. It
draws the attdions of his business and his patroness in advance. The one should not make
loyalty to his personal rules or should not use it as an excuse for immoral character.

Fairness

The one has to try every hard or struggle to be fair and just in all of his behaAs
an ethical executive, he has to obligate to fairness in all that he makes, and do not look for
unfair benefit and should not use unfair ways to gain success. He also does not ever bring
unjustified benefit of different person’'s difficulties. Aseathical executive person, he must be
responsible for all his actions fairly and justly.

Obeying the law

Being an ethical administrator, he must comply the law, and never deviate the state of
affairs Law, rules, principles, and regulation in their busimeevements.

Care

One has to have both a real care for other people and a sense of kindness. Having
caring, he has to be kind not only to the pardoners but also to the staff, and their achievements
in different circumstances. If he has care, every shatehavill come after and always
concern with all of their business consequences.

Excellence

Excellence means trying to be the best in his business. If he makes the high quality of
goods and services, he will improve in his business.

Respect

Having moraliy means that he must behave towards other people politely, and that
one has to demonstrate by paying respect and dealing with other people equally in any case.
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As all people behave in a discourse manners, they must follow the regulations that he has to
try very hard to treat others in the way he would like to be pleased.

Being a Leader

As a leader, he needs to show his rules and moral conducts to his team. And he has to
act as a skillful leader. If the one has an ethical mentality, he will tend to ezgphasi create
an environment within his valuable judgment on ethics.

Moral e

Being an ethical business person, he has to promote the dignity of his business and his
followers. The dignity of his company is very crucial not only for the personal digniigismt
for the followers to have the confidence in their jobs. He acts to be able to guide others,
keeping away from the manner which can destroy his respectable behavior.

Accountability

If the one has ethical conducts, he has responsibility of his desisand any
consequences. An ethical person must be able to lead not for one but for all of his community.
And keeping himself in this condition can make him control not to do wrong. The one gets
admiration from his customers and staff. Besides, stakeisodd®o have great confidence in
him. Above mentioned concepts are the fundamental concepts leading to the success of
business.

Business Ethical Concepts in Myanmar Literature

In searching for the prosperity, there are many valuable moral concepts imistyan
society. So, if the one wants to improve and succeed more, he will have to follow some moral
conducts in his business.

Everybody wants to be wealthy in their lives. So, welathiness is maogakthan
other objectives. Thus, they are searching wedajtllifferent ways of livelihood. But some
are wealthy and some are not. These differences may be due to tharpasior due to
different ways of livelihood. Regarding, the Buddha's preaching on achieving worldly wealth,
the ethical principles can be fodiin Eightfold Dhammapadaas follows:

(1) Being endowed with diligence in economic activitienfuanta),

x<uvHkYvOD&d,&Sdjcif; (O|me0EA)

(2) Being endowed with mindfulness (satimanta),
owdw&m;ESifh tNrJjynfhpHk&jcif; (owdrEA)

(3) Being endowed with purity dfodily deed, speech and thought (sucikamma),
udk,fEIWFESVHK;jzLpif&jcif; (okpDur®)

(4) Being endowedvith rational thinking (nisammak,r
pl;prf;qifijcifi jyKvkyfavh&Sdjcif; (edor®umé&D)

(5) Being endowed with restraint in bodily deed, speech and thoughh (a3,
udk,fEIWFESVHK;wkdYudk apmifhxdef;jcif; (onw)

(6) Being endowed with right livelihood (samima), and
wé&m;ojzifh toufarG;jcif; (or®@mtmZDO0)



38

(7)
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Being endowed with absence of negligeraggp@m da)
arhavsmhayghqrir&Sdijcif; (tyUrm?)

If one is endowed with these seven factors, one will enjoy success in terms of
prosperity, fame and following within a short period of time.

According to homily ofKantaw Minkyaung Sayadawhere are eleven factors for
prosperity. They are as follows:

(1)

(2)

3)

(4)

()

(6)

(7)

(8)

(9)

Seekingsomething to rely on,

trSDaumif,udk&Smé&jcif;

Keeping oneself fit,

tema&m*quif;&jcif;

Keeping oneself free from indolence,
rysif;r&d&Sdé&jcif;

Making effort to be diligent,
vYHkvBudK;ukwftm;xkwf&jcif;

Keeping oneself to be free from conceit,
rmer&3tj&jc

Having accumulated good deeds in the past life,
twdwfukodkvfuH&Sdé&jcif;

Dealing equably with three social classes,
vloHk;yg;ESifh pYzdkuftvdkufrQwpGmaqufqH&jcif;
Shunning all intoxicants and drugs,
rl;,pfaMumif;rSeforQudk a&SmifMuOf&jcif;

Shunningshows and entertainments,

yGJvrf,obifMunfh¥zirlenf;&jcif;

(10) Avoiding gambling such as codlghting, playing dice, etc.

Muufavmif;? a<uavmif;paomavmif;upm;r&Sdijcif;

(11) Norrindulgence in sensual pleasufes.

taysmftyg;vkdufpm;rluif;&jcif;

Moreover, another pot is seeking reliable friends for a person desiring wealth.
According to Myanmar saying, one can get rich with one stroke if with the assistance of a
reliable friend.

Although the assistance of a reliable friend is available, one cannot become prosperous
if he is not in good health. Without good health, one will not be able to carry out his economic

1
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activities. In seeking wealth there can be no progress without good health. Although reliability
friend is obtained and the health is in good condition, tlcare be no prosperity without
diligence. Therefore making great effort in seeking wealth is conducive to the growth of
prosperity.

Although one is diligent in seeking wealth, if he is conceited of his birth, wealth and
lineage, he is likely to despise otheHe is likely to deal with others arrogantly. With such

social dealing, his business will not progress. Thus one must be free from conceit in carrying
out economic enterprises.

There are several proverbial sayings in connection with luck suchUlCRefr

virGefjzpif?he 1 uck bri gh tWH&SAOMETSAWkdIf;g(iRs tod n spee

person is consigned to a |ife of uplsckdifoldwkdi
tdrfagmufaomfvnf; uHarSmufaQif usdK;r k | topple & hausee builvwith iron
pillars. o According to the pr ovkamn@ctioment i o

the past, one will be as prosperous as he has made effort or as beneficial as one has mad
effort.

Even though one may have thasp merit, one will prosper only when one is able to
associate with people of three social classes the upper, the middle and the lower equitably
according to their trait of character.

Even though one may be able to associate the persons of three ses&s elguitably,
he will be ruined if he indulges in taking intoxicants or drugs. Therefore he has to avoid all
intoxicants or drugs.

In spite of avoiding intoxicants and drugs, if one indulges in frequenting shows and
entertainments, it will lead him to iru of wealth. Therefore people should also avoid
frequenting shows and entertainments for the progress of wealth.

Among the eleven factors of prosperity instructedklapntaw Minkyaung Sagdaw,
one has to observe not only the ethical rules of conduct pegdaio bodily and verbal deeds,
but also mental rules of conduct. There can be growth of wealth for those in search of wealth
in observing ethical rules of conduct pertaining to bodily, verbal and mental deeds. Moreover,
these are the guidance for achieythe wellbeing of the human society.

Conclusion

In searching for wealth, one has to learn what the right way of livelihood is. If, the one
has honest judgment, other people will believe in his business. Thus, honesty is the best way
to search for wealthntegrity will be described as a consistent character that is to show clearly
his actions, his ideas, his purposes and his sense in his business society.

Having integrity, the one will get more confidence from other people in his business
surrounding. Abusiness person must also keep promise. Only then, the other people will take
interest in his business and want tooperate with him more together for their business
effects. Being an ethical executive, he must be fair, just and tolerant and hasdt peaple
equally in his business environment. Having a genuine caring, he is treated with trust, respect
in their mind. For Travis Bennett, the one has to follow 12 Business Ethics in doing business.
In Buddhism, Buddha preached on seven ethical casdaocsearching for the prosperity.
Besids,Kantaw MinkyaungSayadawpointed out the eleven factors for prosperity. Thus, a
business person should have six essential abilities which are obeying the law, keeping
promise, morale, excellence, respects tobusiness environment and social responsibility.
Only then he will be more powerful, successful and effective in his business.
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The Five main virtues in Buddhism
Dr KhaingKhaing Saw

Abstract

SAa is virtue, a good conduct as the observance of precefads guarding tk kGyakammas

(bodily action),vackamma(verbal action) anananokammdaction of the mind)SAa is the
foundation of all the meritorious deeds. The Buddha delivered various kirBfaafuch as

five preceptyPaficasla), eight preceptsA1 1 h da), gimesPreceptsN a v a day and ten
precepts Pasangada). Among these precepts, the five precepts and benefit of five precepts
are expressed in this paper which is extracted Pdi) A1 i h g ikd@ant other works. The

aim of this paper is to thoroughuinderstand the five virtues. By observing moral precepts, one
can become a moral and culture person. Therefore by observing the basic moral principles, one
will be able to achieve not only one's objective but also one will be able to contribute to the
development of human society.

Key words, SAa, five precepts, virtues
Introduction
Virtue (S Q) a

SAa is guarding tokbyakamma (bodily action), vackamma (verbal action) and
manokammgdaction of the mind). Morality is the foundation of all good qualities. Only by
laying the firm establishment oéthical purification as a first step, will one become
emotionally and psychologically mature to advance towards the fulfillment of higher stages of
concentration and wisdom. If also upholds whatever wholesome state one already have. The
Buddha declared théfetime of a person who lives without morality is worthless ever
although he should live for a hundred ages, compared to a one who lives for only one day
keeping the morals pure. Indeed, the moral conduct or behavior is the first and the most
important h Buddha's teaching. Morality is very important for all beings, to monastic as laity
to live a pure and blameless life. Nevertheless, in Buddhism morality is not for the sake of
morality alone, it is for the concentration and wisdom. Therefore we needatticp
meditation to fulfill these factors, studfhammaand associate with upright persons.

The Buddha declared the morality in Buddhist's daily routines is very important.
Morality can make mankind happy and peaceful here and hereatfter.

Categories ofSAa

In Buddhismthe moral precepts are roughly divided into three categories: namely,
moral precept for

(1) Layman

(2) Novices (sdmatera) and

(3) Monks phikkhunyj.

An average layman usually observes the five prec&#fdas! J aa the eight precepts
(4 dgasta) or nine precepts (havaigasia).

Then,S4a can be divided into two categories namelfrittaSAa andVaittaSAa.

" Lecturer, Dr, Department of Oriental Studies, University of Banmaw
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ChittaSAa

ChittaSAa is morality consisting of performances. All those morals instructions which
the Bessel One introduced "should dmne or followed". In other words all the ethical rules
which are in the positive form should be includedifrittaSAa.Fulfilling one's duty towards
one's parents, wife and children, respecting the elders, ministering of patients, helping the poor
and tle needy and observing good manners, etiquette, etc. Such form of ethical teachings
given by the Buddha can be regarded/@staSAa.

VaittaSAa

VaittaSAa is morality in avoidance.The avoidance of those evils killing, stealing etc.
Which the Buddha ated "should not be done". All the precepts which are in negative forms
can be included ivAittaSAa. In Buddhism, there are various precepts such as, five, eight,
nine and ten, out of which the five precepts should be practiced in one's daily lifeeangHt
precepts onUposathaday as Sabbathadays. Although the Buddhist precepts are not
commandments, they should be observed at one's own free will for the peace, happiness and
welfare of the individual and society at large.

Five vices and Five Virtues

In many suttas regarding lay practiceA(d g u tiif, 03)a the Buddha explicitly
warned of the five vices, which are dangers and enemies, and lead to hell. What are the five?

(1) Killing living beings

(2) Taking what is not given
(3) Sexual misconduct

(4) Telling lies

(5) Partaking of intoxicants

One who hashese five vices lives the horliee without selfconfidence.

Onewho has these five vices breeds hatred in this life or breeds hatred in the life hereafter,
feels in his mind pain and grift.

One who has these five vices is termed 'vicious' and arisedl.in h

In the samesuttas the Buddha spoke of the advantages of cultivation of the five virtues,
which are the Five Precepts, namely:

(1) Abstention from killing living beings

(2) Abstention from taking what is not given
(3) Abstention from sexual misconduct

(4) Abstention from telling lies

(5) Abstention from partaking of intoxicants

One who has these five virtues lives the hdifieewith complete selconfidence.

One who has these five virtues breeds no hatred in this life or in the life hereafter, nor does he
feel pain andyrief.

One who has these five virtues is called virtuous and arises in the happy plan of existence.The
five precepts or VirtuesP@aficasla) form the very core of moral discipline for the layman.
Dhammapadaverse 183 summarizes the Teaching of the Buddha as: "Not to do any evil, to
cultivate well, to purify one's mind. Thus by learning to avoid evil through the precepts, one
initially begins to check the gross defilements and avoid transgression of bodily and verbal
actions.



Banmaw University Researcburnal Vol. 9 43

The Five main virtues in Buddhism

In Buddhism, the most basic things that a lay Buddhist should know the five main precepts.
The precepts offer the basic training ruieslay Buddhist to practice every day, anytime and
anywhere. They are not commands or kind of imperatives but only training rules that someone
can take them voluntarily. It means whether someone undertake them or not is not a problem.
As if someone praites the precept one will attain good behavior, good thoughts, good
actions, good speech, peacefulness, calmness, and happiness. The following are the five mair
precepts:

(1) P&AGipAbvertmanisikkhfgpadai samaiyimi.

The taking of life | undertake the traigmule to abstain.

(2) AdiA Admaverimanisikkhfpadal samiymi.

The taking of things not given | undertake the training rule to abstain.

(3) Khamesumicchaf bverfmanisikkhfpadai samaiymi.

Sexual misconduct | undertake the training rule to abstain.

(4) Musb v metfmani-sikkhgpada samaiymi.

False speech | undertake the training rule to abstain.

(5) S |Anerayamajjapamadatfhavermantsikkhfpadad samaiymi.

Intoxicating liquors, sprits and drugs that cause heedlessness | undertake the training
rule to abstain.

The words 'vermanisikkngpadal samaiyfmi' mean abstinenceraining rule |
undertake' are shared by all five and shows that they are not commandments imposed
externally but training rules or precepts which one takes upon oneself through one's initiative
and endeavarto follow with awareness and understanding. The emphasis here as throughout
the entire path, is on sakésponsibility.

First Virtue: Abstention from killing living
P&A&ip A brerbmanisikkhfpada samAiymi.

The A word PnAipAa' is divided into twowords: ‘pma"’ and 'atip&a”. The word
"pMma’ means "living beings" andatipfa" which means "striking down". Hence killing or
destroying. A living being is one that has breaths and consciousness, including human beings,
animals and insects. Plants areclaged as they do not have consciousness. This precept
prohibits the killing of living beings. In border terms, it should also be understood to prohibit
injuring, maiming; and torturing a living being. According to the 1 fhhalext, for killing to
takeplace five conditions must be met.

(1) Object PAAo = The fact and presence of a living beings; human or animals
(2) Knowledge:PAhasaniite= The knowledge that the object is a living being
(3) Intention:Vathakacitta = The intent or resolution to Kkill

(4) The actUpakkamo= The act of killing

(5) Consequencéfenamarandl = A resulting death

If all these conditions are fulfilled them the Precept has been broken.
Conditions for Killing

The first point to note is that there must be an intention or volition to kill. Volison
the mental factor responsible for the actikanima) The act of killing can take place through
action of the body, or speech, such as commanding someone to Kill, resulting in the death of a
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living being. The mental factor is the propeller while theybodly function as the channel for
a actualizing the intent to Kkill.

The second condition, knowledge, denotes that killing occurs only when the killer is
aware that the object of his action is a living being, not a photo or statue. So, if we step on an
insect we do not see, the knowledge of a living being is not there in hence full violation has
not occurred.

The third condition intention, ensure that the taking of life is intentional. There is no
violation if there is no intent to kill, for example acerdally killing a fly when we try to keep
it away.

Lastly the being must die as a result of this action. Thus if a killer is chasing his victim
with a knife intent on killing him, but the latter accidentally trips on a rock and break his head
resulting indeath, although the victim died, his death was accidental no killing has taken
place.

Cause of Killing

Acts of killing can originate from all three evil roots lobha (greed),dosa(hatred),
moha(delusion).

An example of killing motivated primariljy greed is killing for material gain, such as
hunting or to gain enjoyment, such as fishing or eating seafood. Killing motivated by hatred is
evident in cases of vicious murdérout of strong aversion, cruelty, or jealousy. Killing
motivated by delusiorcan be seen in the case of animal sacrifices in certain religious
practices, or in holy wars, where one kills followers of other religious beliefs, and believing
that to be a sacred act.

The purpose of the first Virtue

The purpose of this precept is tespect all living beings. In doing so, we learn to be
kind and compassionate to all living beings and live in harmony with them. By upholding the
precept of not killing, we give all living creatures' security and freedom from danger.

Second Virtue: The taking of things not given
Adinna/mavermanisikkhgpadad samiiyami.
Abstention from taking what is not given.

The H word "adinnd’ means "what is not given" and signifies the property of
another in which he has legal and blameless ownership. Thus meeofiecommitted if the
article has no legal owner such as firewood walleyed to make a fire of fire or fruits gathered
from the wilds. Blameless ownership becomes applicable in cases where a person has legal
possession of an article but does so by impropesins or uses it for unethical purpose, e.g.,
confiscation of property of drug traffickers, weapons, which are used for destructive purpose.

According to theA T Wia/five conditions must be met to break this precept.
Object:Parasantaka= an article belonging to another legally and blamelessly
Knowledge:Tathfsafifi= Knowledge that the article belongs to another.
Intention: Theyyacitta= There must be thatention to steal.
The Act:Upakkamas Action must be taken to steal.
Consequencefenahfra = by the action, the article must be taken.

If all these conditions are fulfilled, them the precept has been broken.



Banmaw University Researcburnal Vol. 9 45

Types of taking what is Not Given
Taking what is not given can be divided into many types.

(1) The most blatant, involving dangers or force, are daylight robbery, extortion, purse
snatching, kidnapping.

(2) The second type is stealing or secretly taking the article without the owner's
knowledge such as hsebreaking, burglary and piglocketing.

(3) The third type is fraud, laying false claims or cheating by confidence tricksters to gain
someone's possessions.

(4) The fourth type is deceit when dishonest traders cheat their customers by false weights
and measuresr supply products of lower quality than specified.

(5) The fifth type is forgery when people pass counterfeit money as real or sell counterfeit
gold and jewelry.

(6) The last type, though seemingly slight, is very common and occurs when employees
take small item&om their company for their own use without paying for it.

Causes of taking what is not given

The act of taking what is not given can be rooted in greed or hatred, both being
accompanied by delusion. Generally stealing is caused by greed. Hatred wkear®ne
person deprives another of an article, not so much because he wants it but because he resen
the other's possession of it and wants to make the victim suffer through its loss.

The Purpose of this Virtue

The fundamental purpose of the preceptagtotect the property of individuals from
unjustified confiscation by others. It exhausts is to abide by right livelihood, which in an
ethical way, beings about honesty and justice in society. Not only do we learn to live simply
and not to take more tharur share, we learn not to enrich ourselves at the expense of others.
By abstaining from stealing, we free other from fear. The belongings of others are also safe
with us and those around as would have no reason to fear that we would steal what belong to
them. This precept guards us against our owner greed. By not stealing, we do not create the
bad.Kammaleads to poverty in future lives.

The Third Virtue 7 Abstention from Sexual Misconduct

K mesumicchar bvermanisikkhfpadal sammiyami.
Sexual misconduct | undertake the training rule to abstain.

The word kamesumicclcfra” is added two wordskfmd' and 'micchicaa”. "Kama'
means "last or enjoyment" amdicchcfra means "wrong behaviors". Thiprecept instructs

abstinence from illicit sexual relations. TAd 1 Aindteaties defines four conditions must be
met to break this precept condition of sexual misconduct.

Object: Agamaniyathfnatf= an illicit partner
Intention:Sevarfxittad = lustfu intention.

The Act:Ma g g e n a ma g g the act of gmgaging in union, defined here as second
intercourse between a male and a female.

ConsequenceSfiyanad = the acceptance of union.

With reference to the first condition, there are twenty kinds oheammwith whom men
should have no sexual relations. They can be divided into three groups: A woman who is
under the protection of her parents or guardian, for example, "a young girl"
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(1) A woman who is married or engaged to another man for married woman, any ma
other than her husband id an illicit partner.

(2) A woman prohibited by custom and tradition for example, nuns who observe celibacy
are prohibited partners under the religious rule. Conditions two and three exclude them
from violation of the precepts.

Causeof sexual misconduct
The root cause of sexual misconduct is always greed or lust, accompanied by delusion.
The purpose of this Virtue

There are various reasons for keeping this precept. At a personal spiritual level, it is to
guard against our attachmeptevent ourselves from falling into the temptations harmful and
overwhelming lust and sexual desire. At the level of personal ethics, it establishes our respect
for our sexual right and those of our sexual partner. We should be responsible for our actions
and guard against irresponsible sexual relationship that will only cause pain to us and others.
For that reason, it is best if sexual activity is within the confines of love andtéomg
commitment.

Fourth Virtue: Abstention from False Speech

"False spech" is a faithful translation ofusiv&da" but most Buddhist interprets this

precept more broadly to include all forms of wrongful or harmful speech. Bhedhon
identifies four conditions must be met to break this precept.

Object: Atatha vatthu= the statement must be untrue
Intention:Visad vfdacitta= There must be an intention of deceive
The Act: Taggawma= an effort must be made to deceive

Consequenceladatthavij lnana= the person comprehends the meaning of th®lieerwise,
ourwords are considered ideal talk.

The use of spech to deceive is obvious, but the body too can be used as an instrument
of common action such as in writing, hand signals and gestures all can be used to deceive
other. The key element in this transgression is the intention. Therefore, there is noibHence
person misrepresents the truth unintentionally. For example speaking too quickly and saying
one thing while meaning to say another, such as a slip the tongue.

Cause of False Speech
The root causes of false speech are greed, hatred and delusion.
The purpose of this Virtue

The aim ofobserving this precept is to respect truthfulness. Speech is a way of
expressing our thoughts. By being mindful with what we say and how we say it. We train
ourselves to be more skillful speakers.

Fifth Virtue: Abstention f rom intoxicating drinks and Drugs.

The taking of intoxicants is defined as the volition leading to the bodily act of
ingesting the intoxicant such as the drinking of alcohol, smoking of opium and marijuana,
sniffing of cocaine or glue, injection of heramto the veins, etc. There are four conditions for
the partake of intoxicants.

Object:Majjabhbvo = There must be an intoxicant.
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Intention: PAukamyacitté = the intention of taking the intoxicant.

The Act:Vhiymo= the activity of inserting it.
Consequenre: Ajjhoharafad = the must be actual intention of the intoxicant.
Exception

If the intoxicants are taken as medicine or for medical reasons. The substancé is non
alcoholic but tasks, looks like or smalls like alcohol. If the alcohol is used in cookingaand
evaporated through the cooking process.

Cause of partaking Intoxicants
The motivation for taking intoxicants is greed accompanied by delusion.
The purpose of this Virtue

This precept deals with a person's relationship with himself, that is, witham mind
and body. Talking intoxicants can influence way in which we interact with others. We might
normally be restrained, but under the influence of intoxicants, we might losecaelfol,
become heedless and engaged in unethical acts such as kiléaging, adultery and lying.
Under the influence of intoxicants we say and do things that we would not normally say or do.
And, these actions often cause many difficulties in our relationships. Alcoholism in families
often leads to domestic abuse andnghng, ultimately destroying family harmony. By
abstaining from heedlessness, and the misfortunes resulting from it, such as loss of wealth,
guarrels, shameless conduct, negligence, we will be protect thebeielty of our family and
society.

Benefits ofBreaking and Keeping the Five Virtues

According to the Discourse on the Bad Effects of Evil Deeds, breaking of precepts
when pursued, practiced, increased, causes one to arise in hell, in the animal world and in the
world and in the world of ghosts. Iflvern as a human being, the following are the very least
results:

Killing will lead to shortening of one's life.

Stealing will lead to loss of one's wealth.

Sexual misconduct will breed rivalry and hatred.

False speech will cause one to be falsely amtus

Partaking of intoxicants will cause one to be afflicted with insanity.

On the other hand, the observance of the Five Precepts leads to the accumulation of
wholesomekammatending to rebirth in the happy realms of humans or deities. If reborn as a
human being, the following are the results:

Abstention from killing will lead to longevity.

Abstention from stealing will lead to prosperity.

Abstention from sexual misconduct will lead to popularity.

Abstention from lying will cause one to have good rapan.

Abstention from partaking of intoxicants will lead to mindfulness and wisdom.

In theMahfparinibbanasuttathe Buddha expounded to the villagers of Pabalg the
five blessings gained by one who observes the precepts and who is establisheidityn mor
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(1) He acquires much wealth as a result of his diligence.

(2) He acquires a good reputation and fame.

(3) He approaches and enters any assembly of nobles, Brahmins, householders and monks
with complete seftonfidence, without any fear or hesitation.

(4) He lives he full span of live and dies undiluted.

(5) After death, he is reborn in the happy realms of humads\as.

Conclusion

In this precious life of us, we all want happiness. So we need to act harmoniously and
with care towards ourselves and the environmentiretous. The Buddhist five precepts
provide a wholesome foundation for personal and social growth, by providing practical and
universal principles for a good life and the cultivation of virtues. These five precepts are the
minimal ethical code binding onalBuddhist laity.

By abstaining from killing, all living beings will be safe around us and peace in the
world will be enhanced. By abstaining from stealing, all beings can be secure around us, and
harmony and generosity in society will grow. By abstainirgn sexual misconduct, all
beings will be able to treat us honestly and with trust, and have mutual respect amongst
people. By abstaining from intoxicating drinks and drugs, our mindfulness and will be clearer,
and our actions more considerate. As wegpses with these precepts, we will discover that
they are universal ethics that apply to all human beings regardless of race or religion.
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A Study of the Biography of Vener
Daw Moe Thidar

Abstract

In this world, the Buddha was the most exalted per§be chance to look after the Buddha is

rarely obtainable. Looking after the most exalted person enables one tothbthiest benefit.

The Buddha living in the ordinary world encountered wittedhammasr worldly conditions.

Sometimes the Buddha had disciple monks attending on him. Sometimes monks attending on

the Buddha left him without any attendant monk. The Baddiied for 45 vassasof

Buddhahood. The Buddha had eight attendant monks during the firas2@f Buddhahood.

Among these attendants, Venerable UpavUJa and M
extracted from PUAI Ccamneentary. The aimm ef nhis gpapgr isaond Su b
know the two prominent compani during the/fesh20r abl e Up
vassag(year) of Buddhahood. It is desirable that monks who would like to serve and attend

their masters well and monks of discipline and conduct appear more and more nowadays.

Key words: Venerablejassass t |, Bodhi
Introduction

Gotama became Lord Buddha at the age of thifiye and passedinpar i niatb b Un_
the age of eighty. He lived 4Bassasas a Buddha. When 4#assasis divided into two
portions, the twentyassasrom the time of the becoming the Buddha to twentiethsais
called the firsBodhiand the 2%assadrom the twentietlvassayear to 45v/assass called the
secondBodhi. The monks attending on the Buddha inconstantly during theBfghi period
were (1) Venerable NUgasamall @&, Upay UManerah
Sunakhatt a, (5) Venerabl e SUgat a, (6) Ven
CundaS U ma A@nty avhen thevassasver e over t went yTheradeevader a b
attendance on the Buddha constantly fronv@§sago thetme of t h®aBiuddhbbd s

Venerabl eThétpav Ud a

During the Iife time of Padumuttara Buc
family. When he came of age, Padumuttara Buddha enfer@d i n i Hum&hnbeings,
celestial beingsNUg a s , GaakYkuhAza sJ u nYg h a A a s built asdt T6pedded h a b t
with seven jewels to enshrine the remaining relic in the form of golden stone statue to
worship.

TheDhammaRepr eached by VeTheear abl e UpavUda

AOh Disciples! The named PRakhdsnofMUtraada wh
who had preached alhammasn admonition finally entered illuminating like a huge fire.

After cremation of the body of the Padumuttara Buddha, the relic remained as a single
piece. All the human beings and celestial beings built al epshrining the sacred relic at this
site and paid homage to teet 1. Pha first level of thes t Twasaof gold, the second level
was of emerald, the third level was of silver, the fourth level was of glass, the fifth level was
of glaze and spinalhe sixth level was of variegated ruby and the topmost, the seventh level
was of a variety of gems.

The plinth of thes t Twasaof emerald. Balusters were studded with gemssThd p a
finished in gold rose to a height of opgana

" Tutor, Department of Oriental Studies, University of Banmaw
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The celestial beingsame tothes t Tapnad di scussed. ALet wus assi
thest L p8Buddhaés relic is not subject to change
into pieces. It remains as a single solid mass like a stone statue. Let us busild they a
envelopingthes t Tbpua |t by the human beingso.

Padumuttara Buddha appeared in human world when thepifie of human beings
was a hundred thousand years. When the Buddha entereld anto i n i thebs&trea relic
does not break into pieces. It condated as a single piece in the form of a stone statue with
power of resolution. The islanders of Jambldg
height of oneyojana.

Building of s t by @elestial Beings

The celestial beings built a1t 1hby arcasing thes t 1 bila by humanbeings thus
raising thes t ImaanotheryOJana ThenNUgas, GaYuAas, ahd k k h a J L
Gandhabhaduilt s t Tbp raising the height of the t Tspcaessively. The total height of the
s t Tbpcamesevenyojanas.

In donaing offertories such as streamers, festoons and garlands, it was not necessary
to build a scaffolding or ladder to ascend to the umbrella o$ thel tgfix the offertories. It
only needed to toss the offertories into the sky.

All the Devasplaced celegl ogre named Abhisammata as the guardian o§thel. p a
The offertories such as garlands, festoons, bouquets, pennants, etc, tossed in offering were
gathered in the clockwise direction by the celestial ogre and placed them on the umbrella.
When the peoplesaw the offertories moving in the clockwise direction without seeing the
celestial ogre, their devotion B1U s incrdased.

Even theT i 1 ¢ameé te thes t Tapdaoffered garlands and bouquets by tossing into
the air to see the miracle of the flowersmgpto the clockwise direction around thet | p a .

Offering Cloth Mantle

The poor man who wlkherawashee hi§ upgerngarmentitlpam and 4 a
it was fixed to one end of a pole and offered to she i the form of a pennant. The
pennant was ceed around and t Tirpthe clockwise direction three times by the invisible
celestial ogre.

As the poor man did not see the celestial ogre, he thought that the pennant went around
thes t Twittathe power of thes t 1. Igisadevotion was enhanced whendasv miraculous
phenomenon of the pennant. On account of the
Therapassed through th§ a & s thty an human world and celestial worlds. Due to this
merit he never fell into the four miserable abodes calepl Bsyduring the period of a
hundred thousand world systems.

The Past Prayer

The f ut ur EherabpcameladBrahmin belonging ®r a h mdamUs U1 a
lineage. He made a pennant with a piece of new cloth and offered sottHeby ®ssing it
into the air. TheBrahmin saw a guardian celestial being got hold of the pennant and carried
around thes t Tapdaplaced it on the umbrella of thet 1. Pnaseeing the performance of the
celestial being, the Brahmin became more devoted and prayed for being a celegithadiein
guarded thes t 1T When he passed away from the life of a Brahmin, he became a celestial
being in a celestial abode.

The SIXth B
d

ddha call ed Vi passg Buddha,
Kakusandha ud a

u
ha, KoJdagadJa BuddWiea Kassapd Kas s a
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Buddha entered NibbUna, the remaining bod
consolidated relic in the form of a golden statues A wasabuilt enshrining the sacred relic.
The celestial being became a guardian of this past praygefutfiled.

During the Life-time of Gotama Buddha
When Gotama Buddha appeared in fTheee hun

became a Brahmin belongingto tBe a h ntaaAcae i n SUvatt hi city.
One day he attended to a water libatiomeo®ny at the Jetavana monastery. At this
dedication ceremony he became devoted to the Buddha as he saw the glory of the Buddha.

Then he entered monkhood. As he practiced insight meditation, he soon aitaimeship.
Buddhaods Attendant Monk

Up a v Thém attended to the needs of the Buddha asJana 1 i. Bre lday the
Buddha was afflicted with flatulence. The
wat er ? 0 .Thedapoakvthed dlms bowl and robe, went to the house of a Brahmin called
Devahitaandt ood sil entl y. When Déeherahet asBedhmhi
Thera why do you come? What do you want? What do you look for? What do you want to
ask for?

UpavUJdads Answer

ABrahmin Devahita, the Buddha i#WNoddands wo
who speaks only what is true and beneficial. He is now afflicted with flatulence. Do you
happen to have warm water? Please donate t

Buddhaodos FIl atul ence-sugarsSolutienl i eved with Pal m

Thereupon, Devahita Brahmin had a nearried a pot of warm water with a shoulder
yoke and offered a packahgra dfp afhesdbahed theg ar
Buddha with warm water and then offered paagar solution to the Buddha. As a result the
Buddha was relieved of flatulence.

Up a v Ohermawas Remove from His Place

On the eve of Buddh aHfemwa® famingithieBbddha aith aUp a
fan when the Buddha was lying on a bedstead in the Sal Gravallaf kings. The Buddha
said toThetg avii¥baur Reverencde omr emymope egenceel
Venerabl e Unanda said, AVener abl €er&vhohas why
attended on you for a very long time?0o T
beings andB r a h fmobh she world of groups of tecrongregate to pay homage to the Buddha.
Near me the mighty celestial beings and Brahmas create themselves into minute bodies and
stand in groups of ten at a place about size of a touching of a fan. Behind them celestial beings
andB r a h stdnd in groupsf twenty, groups of thirty, in groups of forty, groups of fifty
and groups of sixty successively. These celestial being8ane h aréJstanding in groups
of ten, in groups of twenty, in groups of thirty, etc. without touching each other at a place
aboutt he size of a touching of fano.

AUpavUdJda i s very power ful. Mor eover his
the celestial beings amir a han&dJsnot see Buddhads bodyo.

Alunanda, |l remove my disciple not hebecal
celestial beingsan@dr ahen#ys see Buddhaoés bodyo.

U p a v Théraremoved himself from the proximity of the Buddha at a single behest
of the Buddha and stayed at a suitable place. The celestial beingsrandh stelyexl at their
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respective places witlut touching with each other hands, feet and clothes. They did not say to

each other ARemove! Dond6t touch meo. They st a
poi nt without t 0 u c hTiheragwasenatardlly bigtinhbedy.. As hepway U J a
weaing the robes made from discarded clothes, he seemed to be larger in body.

The celestial beings who could not see t he
guestion to ask, AAre the celestial bei ngs nc
Upavilese? 0 The answer is fAiThey are notTheabl e t o s

The celestial beings are able to see through the bodies of the womhtigsjgna3. But they
are not able to see through the bodies of the Arahats. The celestial dmittysot approach
near the Buddha due t o®hera.he great power of Upayv

Venerable MeghiyaThera

Apart from the city gate way area, the town was surrounded by a heaving swamp. As
the town was founded amidst the heaving swamp, the town seemed to liegqubhkn
observed from distance. That was why the town

There was a hill near the town. As the whole hill was pure white, it seem to be
shimmering to those who observed the hill on the dark fortnight Sabbath day, it was also
calledCUI i kU hi I |

The lay devotees of the town built a monastery on that hill and donated it to the
Buddha. The Buddha resided at this monastery in the thirteenth year of Buddhahood
depending on the town p@&hmempiesdingat theQrddsterkdh t own .
CUIli kU hill was a monk whUWUpaiaishWdlkaving on the

One day Venerable Meghiya Thera approached, paid homage and supplicated to the
Buddha, fAExalted Buddha, Your Disciple wishes
Budcha sai d, AMeghiya, you know the proper ti me

Venerable Meghiyarhera went into Jantu village and went on alms round in the
village. After leaving Jantu village, Meghiyeheraw e n t to the river bank
While the Therawalking to and fro on the river bank, he saw a version of a pleasant mango
grove with shady trees. The mango grove was able to attract the people with its delightful
atmosphere.

A thought appeared i n his miphedsesthoseElwgo mango
enter this mango garden. It is also a good place for meditation practice. If the Buddha allows
me , I wi || return to this mango garden to prac

When MeghiyaTheraasked permission to go to the mango garden, the Bushltia
AiMeghiya, keep pending your goi ng. I am al one
hearing Meghiyads supplication, t he Buddha ma
not mature in intelligence. That wagsouwhy t he
goingo. The Buddha said il am Tahleamaadsih owo mee
Meghiya went and practiced meditation, he would feel disgusted if he was not successful in
his meditation practice

Venerable Meghiy&@heras uppl i cat ed, a, theeBuddhat hasdcontpletedd h
themaggaon sixteen points. There is nothing more to be done. As for me | have still to work
on maggaon sixteen points. | have to cultivate what | have accomplished. If the Exalted
Buddha allows me, | wish to go to the mangprgden and practice 1 nsi (
Meghiya Thera supplicated to the Buddha two times. The Buddha also said on the second
ti me, AMeghiya, keep pending your going. I am
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When MeghiyaThera supplicated for the thirditme s , t he Buddha s
Meghiya, how can | forbid one who supplicates to practice meditation. Dear Son Meghiya,
you know the time to go to practice medit af

Then Meghiyalherapaid homage to the Buddha and liefr the mango garden. After
entering the mango garden, he sahafoot of a certain tree.

Arising of Akusala Vitakkain Meghiya T h e r Car@irsuum

While MeghiyaTherawas sitting on a stone slab at the foot of the tree, thoughts
carried him to the timm when he became a monarch five hundred times successively. He was
enjoying kingly luxury with various dancers in the garden.

Venerable Meghiya felt that he was dissociated from monkhood and took the
appearance of a monarch who was sitting on a royahe¢htnder white umbrella and
surrounded by many dancers. Venerdiherawho was now attached to the royal luxury and
lusty desire rose in a deluge.

At that time, the two thieves who were caught-hatided with stolen properties were
brought to the monarclis in a dream, itwill arose in the monarch to pass death sentence to
one of the two thieves and to imprison the other thief out of the desire to torment.

Just as the creepers entwine around a tree and just as a swarm of bees sting honey
gatherer, Megilya Thera was surrounded and assailed by sensual thoughts, thoughts of
destroying others and thoughts of tormenting others.

Thoughts arose in the continuum of Me g
absurdity to happen! We gave up secular life and eshtteeemonkhood out of complete faith.
Yet we are afflicted with three kinds of immoral thoughts, thoughts of sensual pleasures,
t houghts of destroying other and thoughts

As MeghiyaTherawas beset with the three kinds of immoralugbts, he was unable

to practice insight meditation. Meghiyeheraponder ed t hus: AThis d
reason why the Buddha told me to wait. Now | will go and supplicate all the particulars to the
Buddha. Meghiy@herawe nt up CUIl i kU hill to the monas

He worshipped to the Buddha and sat at a blameless place.

MeghiyaTheras uppl i cat ed, AExal ted Buddha, an
an absurdity happened to me. Although | apeeson who gave up the secular life and took up
the holy life, | was beset with the three kindsvithkkg namely thoughts of sensual desires,

t houghts of destroying others and thoughts

It is a good question to ask why the Buddiiaveed Meghiya to go to the mango
garden to practice meditation. i AHetawonld g h t
certainly go leaving the Buddha alone. If he was forbidden to go, he would conceive the
thought that the Buddha did not allow him to god practice insight meditation due to
consideration of attendance on the Buddha. This wrong impression would cause detriment to
MeghiyaTherafor a long time.

When MeghiyaThera set at a proper place after supplicating the happening at the
mango garderthe Buddha preachaethammaappropriate to Meghiydhera.

ADear Son, M edigammasaae, able th matufe ithe enmatuwretovimutti
(emancipation of mind). They are as follows:

(1) Associating with good friends,
(2) Being replace with morality,



54 Banmaw University Research Journal Vol. 9

(3) Listing to and reflection of teKaghavatthus-

(4) Making effort and

(5) Udayabbhayd] Ba (insight knowledge concerning the arising and passing away of
conditioned things).

The four remaininglhammasan be replete with when associated with good friends.

ADear S aya,, the Merk$ who meditates, after establishing in the five
dhammashe must contemplate the four dhammas in another step. (a) Concern place on the
repellent nature of a corpse to eliminaté) dlwst). (b)Me t nukt be cultivated to eliminate
by Up Qldvéll). (c) t nUp Un asss ket dultivated to cut offitakka (discursive
thoughts). (A ni cc ansuasftfbe cul tivated to dispel the ¢
theanattas a { rfiabifests in one who hasiccai s a . Pné who manifestanattasa § { U

is able to dispel the coNickebhim athhaet psraeysse nétl |ainié
KhuddU vitakkU sudhumU vitakkU,
Anugat U manaso uppil OvO.

Ete avidvU manaso vitakke,

Hur U hurad dhUOvati bhantUcitto.

Wicked thoughts and subtle thoughtsnstantly follow the mind. They excite the
mind. One who is ignorant ehancvitakkais unsteady in mind and tends to run from one
sense object to another. The Buddha utteredgtwbt im &ksiltation as follows

Ete ca vidvU manaso vitakke,
Ut Upi yaor astaddvs at i mU.

Anugate manaso uppil Ove,
Asesamete pajahUsi Buddho.

i Knowi mgnoit vitakka Ar i y as Uv a k aper$n tith liligdndeh aad
mindfulness that worry defilements is able to obstruct the arising and manifestatitakké
The BuddhmaidAr i y as Uv a k gpersdn teaiting thel Fodrriyas Truths, is capable
of abandoning the senswual thoughts without ren

The Buddha preached to Meghiyighera who was assailed by three discursive
thoughts and who was unable to practice imsigeditation while he was in mango garden as
follows:-

ADear Son, I told you, 6Meghiya, keep pend
came. 6 Yet you went away | eaving me al one. De
monk should not yield to the wh of the mind. As the mind is easily excitable and fickle, one
should control oneds mindo.

Then the Buddha continued to preach the followinggwdt h Us :

Phandanaé capalaé cittaéd, dirakkad funnivOr

Ujud karoti medhUvd, usukUrova tejanad.

ADear Son, Meghi ya, j ust as a Fletcher str
fire, a wise man, having insight knowledge, improves the swift mirtdrilig from one sense
object to another by subjecting to the diligen

VUrijova thale khitto, okamokatabbhat o;
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pari pphandatidad&é¢ cittad, mUradheyyad pal

ADear Son, Meghiya, just as waverswhenhtist ak e
thrown on the dry ground, the mind which is delighted in indulgence of the five senses, in
order to cut of fkit ke, lan @tarhamenemy witM the meth¢d of
samucchedathe mind is taken out of the sensual world afated into the environment of
insight meditation. Being devoid of five sensual pleasures called water: the mind is fluttering
as it is subject to the fire of effort.

Conclusion

One day the Buddha was a fThefaioak alemdbowandt h f
robe, went to the house of Devahita. He was donated warm water andyganmsolution for
the Buddha. As a result the Buddha was re
powerful. Moreover his body is very large. He isAmahat The Buddhaesided at monastery
in the thirteenth year of Buddha hood depe
Therawent into Jantu village and went on alms round in the villagerawent to the river
bank called KimidJdU. He #hashadyareep. When @ sawv thena n
mango grove, he wants to practice meditation. So he asked permission the Buddha three times
When he practiced meditation in the garden, he was beset with three kinitakéhs
namely,k U nviakka by Up Ud a andvi tha Kils &J. Whent MeghkyaTherasat at a
proper place after supplicating the happening at the mango garden, the Buddha preached
dhamma At the end of thedhamma Venerable Meghiya became established in
Sot Upattiphal a.
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SYNTHESIS OF BUILDING CONSTRUCTION MATERIAL FROM
BAMBOO LEAVES ASH

Su Su Aung

ABSTRACT

Bamboo usually grow mixed with other forespecies and they form the undestroyed biomass

in high forestsBamboo leaves available in significant quantities and problems of disposal in
rural areas are utilized as fuel in some regions. When burnt under controlled conditions, the
bamboo leaves adBLA obtained is essentially silica form which possesses highly pozzolanic
and suitable for use in lirpeozzolana mixes and as Portland cement replacement material in
construction work. Bamboo leaves collected from Thanlyin Township were used as raw
material. The optimum condition for incineration temperature is 700 °C for two hours. The
yield of bamboo leaves ash obtained at 700 °C is 29.18 %. Thegsamitative assays of
bamboo leaves ash indicated the relative percent composition of the presenc®B§ID3

%, and other trace elements. Oxides of silicon (74.18%) was measured qualitatively by
conventional chemical metho@ihe pozzolanic activity of bamboo leaves ash at different
incineration temperature was also determined by reaction with calcidroxXige. Six blending

ratio of bamboo leaves ash and cement, and five mixing of bamboo leaves ash and lime cement
were used as experimental designs in testing the quality of blended cement. The mechanical
strength such as compressive strength, tensilegttreand transverse strength of each blending
were measured and the quality evaluated. Mechanical strength of concrete increases with each
addition of ash up to 30 %.The ash could possibly be blended up to half amount with ordinary
Portland cement for conete making. OPC blending with 30BLA becomes affordable for
people in rural areas. Adding a bamboo leaves ash, which combines with lime (by weight ratio
of 1:1) in the presence of water can be used in strengthening of concrete work like rodent proof
rice stores, drains in acidic soils and building construction.

Keywords:Bamboo leaves ash, pozzolanic properties, blended cement, Replacement material,
mechanical strength

I ntroduction
Bamboousually grow mixed with other forest species and they form thestnoyed

biomass in high forests. Biomass or agricultural waste are cheap, easily available, these raw
material sources can be used as industrial resources. The ash obtained bamboo leaf is
amorphous in nature and has pozzolanic prop&d®C is typically te most expensive
constituent of concrete, the replacement of a proportion of it with bamboo leaBla&h (

offer improved concrete affordability, particularly for les@st housing rural area in
developing countries.

Materials and Methods

All chemicals ad reagents used in this research were analytical grade and purchased
from Dagon Township, Yangon Region.

General

Bamboo leaves were collected from Thanlyin Township, Yangon division. Bamboo
leaves were dried in sun, burnt in air and then heated in denfufhace at 70 for 2 to
have bamboo leaves ash. The ash samples are thoroughly mixed in the laboratory to ensure
homogeneity. The welnixed ash was subsequently sieved and only particles passing through
200 pm sieve were used. The sieve ash was z@@lyor its chemical and physical
characteristic .Mineralogical analysis of ash by SEM, ED XRF and XRD.

" Associate Professor, Dr, Department of Chemistry, University offizav
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Isolation of Chemical Constituents from Bamboo Leaves Ash (BLA)
The main constituent of silica (74.18) % from BLA was isolated by chemical analysis.
Surface Marphology of the Silica from BLA
The porous in nature of silica from BLA was identified by SEM.
Srtuctural Identification of the Silica from BLA
The amorphous nature of silica from BLA was identified by XRD.
Silica activity index of BLA

The silia activity index of bamboo leaves ash was determined by titration with
methylene blue.

Investigation the pozzolanic property of BLA
Pozzolanic activities of was investigated by reaction with CagOH)
Mechanical Strength of BLA Blended Cement and BLA with Lime Composite

The compressive strength, tensile strength and transverse strength of BLA Blended
cement and BLA with Lime Composite were also determined by modern techniques.

Figure 1. Test for mechanicalproperty of blended cement
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Results and Discussion

Figure 2. Bamboo Leaves (green), Leaf (dry) and a muffle furnace for
production of bamboo leaves ash
(a)Bamboo leavessh obtained at 300°C
(b)Bamboo leaves ash obtained at 700°C
(c)SEM micrograph of bamboo leaves ash obtained at 300°C
(d)SEM micrograph of bamboo leaves obtained at 700°C
Major Oxides Constituent in BLA and OPC

Among typical oxides constituenin BLA and OPC, CaOwere the major conistients
forming about | o,fwasahe mamirigredientd fermiegarly 3/45af te
bamboo leaf asiCaO as a constituent behave as where, &Can acid characters. These
roles in forming cement are studied in this work. Other oxides Mg®eBLA as likely to
behave just like CaO in OPC, other oxides of smaller quality do not exercise (Kirlt, 1983)
much influence in the quality of blended cement.

Relative Elemental Abundance oBL, BLA and OPC

Figure 3.2 show the ED XRF data BE, BLA and OPC respectivelyn the EDXRF
method excitation of characteristicrdys is accomplished by

- primary seen of electromagnetic radiationrr@ys)
- Charged particles ( alpha , beta or photon rays)

The EDXRF techniques for providing initial informatiors aegards to sanwhemical
elements has how usdalit for semiquantitative basics. All elements above Calc(dm 20)
are rarely detected; these between Sodri{) and Calcium with difficulty
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Table 3.1 shows various elemental distribution of allgamfBLA. According to the
relative percentage data tabulated, Silicdbalcium and Potassium were found to be

pronounced.

The results only represented sequantitatively. The presence of silicon gradually
increase 77.876 to 80.031 percent, but isféd 74.664% from around 80 at the extreme
temperature of 1000°C. These data given in Table 3.3 were relative though they showed the

general trend when bamboo leavBs ) are burnt.

700 °C

1000 °C

Figure 3. ED-XRF spectrum of bamboo leaves samplat 300°C to 1000°C
Table 1. Typical Oxide Compositions (weigh %) of BLA and OPC

Oxide BLA* OPC** PC***
SiO, 74.18 20 21.48
Al>,O3 0.5 5.03
Fe0Os 6.25 3 4.40
CaO 5.52 64 61.14
MgO 7.10 2 1.35
SG; 3.25 1.48
K20 1.05 1.24
Na,O 2.15

*BLA( Bamboo Leaves Ash)
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** The brand name of Ordinary Portland cement in this work was SIAM (Elephant)
*** \/ikron premiun PC

Table 2. Relative Abundance (%) of Some Typical Elements in BLBLA and OPC

Relative Abundance (%BLA

Elements Chemical
OPC BL 300°C 500°C 700°C 1000°C Method
SiO, 20 80 77.876 78.847 80.031 74.662 74.18
Al ;O3 5 2 - - - - 0.5
FeOs 3 2 0.719 1.239 1.511 1.666 6.25
CaO 64 5 3.445  5.092 5.351 5.928 5.52
MgO 2 4 - - - - 7.10
SO 2 2 2.759 2.644 - 3.074 3.35
K20 - - 14956 11.785 12.538 14.011 1.05
Others 4 5 0.245  0.392 0.529 0.365 2.05
Index
BL = Bamboo Leaves
BLA = Bamboo leaves Ash
OPC = Ordinary Portland Cement SIAM (Elephant)

Chemical Composition of Bamboo Leaves Ash

The major constituents of bamboo leaash shown in the Tale 3.3 are silica, lime and
magnesium oxide beg about % of bamboo leaves ash

A high percentage of silica moally prolongs the setting timé can again increases
the strength offte concrete. On the other hamgrelatively highpercentage of alumina tends
to reduce the setting time.

Iron oxide does not serve main function but imparts the characteristic grey colour of
the bamboo leaves ash. Other constituents do not exercise much influence on the quality of
cement.

Qualitative Analysis of BLA) by XRD

The XRD patterns of bamboo leaves ash samples at different incineration temperature
were shown in Figure 3.3. According to XRD results, the ash particularly obtained &t 700
consists essentially of amorphous silica structure of2éhealue of 26.6 29.1with a wide
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scattering peak concentrated at alpha value about 4.4°A. The amorphous silica structure and

fine particle size are the principle reasons for the excellent pozzolanic activity of bamboo
leaves ashBLA).
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Figure 4. XRD diffractograms of bamboo leaves ash at different temperatures
The silica activity index

The results for silica activity index of bamboo leaves ash are shown in Table 3.3 also
indicate the influence of time of comhios as well as temperature on the silica activity index.

Reaction with Calcium hydroxide

In case of reaction in solution, bamboo leaves ash was mixed with saturated solution of
calcium hydroxide and a tieite volume of the solutioffiltered) was titréed against standard
HCI at different intervals of time. The amount of calcium hydroxide reacted with bamboo
leaves ash was determined. The amount of reacted calcium hydroxide is plotted against time.

Figure (3.5) shown that as the time progressed,atheunt of calcium hydroxide
reacted was increased. The reactivity was much hitjfaer that at room temperaturehe
results suggest that bamboo leaves ash is a pozzolanic material and its pozzolanic activity
increased with the in temperature. The pozzoleeaction can be expressed as

Ca(OH)} + Si0, (BLA) - C-S-H (calcium silicate hydrate)

The increase of rate of above reaction with temperature may be due to increase of
dissociation of Ca(OH)in solution giving more C& and OH ions . The larger number of
ions react with amorphous silica at faster rate.
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Table 3. The Influence of Temperature on the Silica Activity Index

Temperature of Time (hr) of Silica activity index
BLA (°C) heating of BLA (%)
300 2 66.73
400 2 76.82
500 2 1728
600 2 78.43
700 2 80.90
800 2 72.28
900 2 70.54
1000 2 66.01
Index

BLA Bamboo Leaves Ash

Silica Activity Index (%)

100 +
90 A
80 A
70 4
60 A
50 A
40 A
30 A
20 A
10 A

o

The Silica Activity Index of BLA

Temperature (°C)

O 300 °C for two hour B 400 °C for two hour O 500 °C for two hour
O 600 °C for two hour B 700 °C for two hour B 800 °C for two hour
@ 900 °C for two hour 0O 1000 °C for two hour

Figu

re 5.

Silica Activity Index (%) of Bamboo Leaf Ash
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Pozzolanic Properties of Bamboo Leaves
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Figure 6. Pozzolanic activity of Bamiwo leaves ash
Physicomechanical Properties oBLA Blended Cement andBLA with Lime Composite

Bamboo leaves ash blended Portland cements containing 0%, 10%, 20%, 30%, 40%
and 50% by weight of the ash were prepared and tested for various properties. e¥joreov
different mixing ratio of bamboo leaf ash with lime composite containing [(1:1) (1:1.5) (1:2)
(1.5:1) (2:1)] ratio of lime, sand and water were also been tested for various properties.

Table .4 PhysicaoMechanical Properties of BLA blended cements incgporation
various proportions of bamboo leaves ash

PhysicoMechanical

Mixture Ratios Properties
0:100
10:90 Mechanical Strength
BLA and 20:80 (1) Tensile strength

cement 30:70 (2) Transverse strength
' (3) Compressive strength

40:60
50:50
(1:1)

(2:1.5)

BIA and Lime (1:2)
(1.5:1)
(2:1)
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Compressive Strength of BLA Blended Cement and BLA with Lime Composite

Compressive strength development of concrete incorporating various proportion of
bamboo leaves ash was showrTable 3.5 and graph represented in Figure 3.6.

Tensile Strength of BLA Blended Cement BLA and Lime Composite

Tensile strength development of concrete incorporating various proportion of bamboo
leaves ash was shown in Table 3.6 and graph represerigglre 3.7.

Transverse Strength ofBLA Blended CementBLA and Lime Composite

Transverse strength development of concrete incorporating various proportion of
bamboo leaves ash was shown in Table 3.7 and graph represented in Figure 3.8.

Table 5. Mechanical Strengthof BLA Blended Cement (Different Replacement

of BLA)
i Comprssive Stengh (Pe iy Tensi Strength (PS) i Transverse Strength (Kgfon)
Mys  Thy o fdgs  Bdas Wby Mays  Tdys  Mdgs  Bdays  190dys Yys  Tdys  Mdys  DBays  fdas
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Figure 7. Mechanical Strength of BLA Blended Cement DifferentReplacement of BLA)

Conclusion

Amorphous silica in bamboo leaves ash depended not ontheontemperature of
combustion but also the duration. It was obtained by maintaining the combustion temperature
at 700°C under oxidizing conditions for two hours with the silica activity index percent of
80.90. A the temperature of pyrolysisecomes arouh 1000°C, the ashbecomes
progressively whiter, the silica in the ash undergoes ptrassformation depending on the
temperature of combustion. The major constituent of BLA was silica of 74\i8&e OPC
contains 64% of CaOrl'he two oxides are the keyagkrs in the hydration of cement to form
interlocking crystal which finally joins up within the setting time. The silica activity index of
BLA is of interest, BLA obtained at 708 showed the highest value of 80.90%sbhlikely
to enhancehe physicemechaical property of the blended cement. The 30% BLA blended
cement showed the highest mechanical strength thus it is the maximum BLA % that can be
blended with OPC. This is very likely due to the highly reactive pozzolana produced from
bamboo leaves ash.
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A Study on Antimicrobial Activity o f Aloe vera(L.) Burm. f. Local and
Foreign Products

Hla Hla Wirt, Yin Lai Phyd

Abstract

Aloe veraleaf gel is widely used a s a traditional folk medicine for the treatment of different
infectious diseases. In present study, the antimicrobial paterftdlifferentAloe veralocaland
foreign products were determined against three grasitive bacteriaK.subtilis, B.pumilus,
and S .aureus}wo grami negative bacterisE(.coli and P.aeruginosagnd twofungi (A.niger
and C.albicans)The agar well ffusion method was used to test the antimicrobial activity.
The antimicrobial activity of vaseline shower, vaseline lotion, intimate lotion, mira facial foam,
natural shampoo, palmolive shampoo and GC juice were tested against the selected strains. The
standard chemotherapeutic agent ampicillin ¢ mL™") and ketoconazole (100 mg ML
were used to serve as control. Natural and palmolive shampoos showed moderate inhibition.
The antimicrobial activity of vaseline shower gave the best result activitqXbm) against
tested strainsB.subtilis, B.pumilus, S.aureus, E.coli, P.aeruginosa, C.albicangA.niger)
but the highest inhibition activity was shown agaiishiger(24 mm) for palmolive shampoo.
The antimicrobial activity of GC juice was obseniadP.aeruginosg18 mm). However, the
antimicrobial activity of vaseline and intimaketions and mira facial foam were not shown
against all tested strains.

Keywords: Aloe veraproducts, antimicrobial activity, shampoos, shower, lotiacial foam
Introduction

The plantAloe verahas a history dating back to biblical tinddoe veraplant is not a
cactus, but a member of the tree lily family, known as AlagbadensisMyanmar names
shazaungletpatThere are over 250 species of aloe grown on thedw@mly two species of
aloe grown commeealy: Aloe barbadensisMiller and Aloe aborescensThe aloe plant is
grown in warm tropical areas and cannot survive freezing temperaiireoriginal use of
the aloe plant was in the production of Aloin, a yelieap used for many years as a laxative
ingredient by the pharmaceutical industry. Another main ingredi#sggel, a clear colorless
semisolid gel that was also stabilized and marketed. Aloe veragel, begi ni ng i n t he
has gained respect as@mmodity used as a base for nutritional drinks, as a moisturizer, and a
healing agent itosmetics and drugsVebsite 1).

Aloe verahas been used for many centuries for its curative and therapeutic properties
and although over 75 active ingredientsnfi the inner gel have been identified, therapeutic
effects have not been correlated well with each individual component. In the food industry, it
has been used as a source of functional foods and as an ingredient in other food products, for
the productionof geklcontaining health drinks and beverages. In the cosmetic and toiletry
industry, it has been used as base material for the production of creams, lotions, soaps,
shampoos, facial cleansers and other products. In the pharmaceutical industry, inhesetlee
for the manufacture of topical products such as ointments and gel preparations, as well as in
the production of tablets and capsules. Furthermore, the dried powder obtainddoemera
gel was successfully used to manufacture directly compressialrix type tablets. These
matrix type tablets slowly released a model compound over an extended period of time and
thereby showing potential to be used as an excipient in modified release dosage forms
(Hamman, 2008).

! Associate Professor, Dr, Department of Chemistry, Universityof Banmaw
2 MSC candidate, Department of Chemistry, University of Yangon
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Bacteria are tiny living beings (eroorganisms). They are neither plants nor animals.
They belong to a group all by themselves. Bacteria are tiny sbed/lanicroorganisms,
usually a few micrometers in length that normally exist together in millifebéite 2. They
are widely distributé in nature, being found in air, water, soil, the body of animals and plants
and in dead organic matter. They exhibit three characteristic seppeses, rods and curved
forms, commonly known as cocci, bacilli, and spirilla, respectively (Clifton, 1958)ngus
is actually a primitive plant. Fungi can be found in air, in soil, on plants, and in water.
Penicillin and other antibiotics, which can kill harmful bacteria in our bodies, are made from
fungi (Website3). Yeasts are eukaryotic microorganismssslfied in the kingdom fungi, with
1,500 species currently describedeasts are also found on the skin surfaces and in the
intestinal tracts of warrblooded animals, where they may lisgmbiotically or as parasites
(Website 3. Aloe verahas been used ihe treatment of various diseases related to skin such
as eczema and diaper ragoe verais prepared into various products likdoe verasoap,
cream and drugs. Information on the antimicrobial activityAlafe veraproducts is scanty
(Akintokun, et al, 2004). Aloe gel has been used for topical treatment of wounds, minor
burns, and skin irritations. Ameri ca4arecons
products, but aloe can also be used as a beverage. Aloe products for internal userave be
promoted for constipation, coughs, wounds, ulcers diabetes, cancer, headaches, arthritis,
immunesystem deficiencies, and many other conditions. However, the only substantiated
internal use is as a laxative (Website 2).

Materials and Methods

Vaseline sbwer (made in Thailand)vaseline lotion (made in Thialand), intimate
lotion (made in USA), mira facial foam (made in Japan), natural shampoo (made in Thailand),
palmolive shampoo (made in Thailand), and GC juice (made in Myann&g purchased
from Hledan Market, Yangon Region.

Preparation of microbial suspensiors

The five bacterial strains dBacillus subtiis (N.C.T.Ci 8236), Bacillus pumilus
(N.C.I.B 7 8982), Staphylococcus aureufN.C.P.Ci 6371), Pseudoronas aeruginosa
(N.C.1.B i 6749),Escherichiacoli (N.C.I.Bi 8134), and the two fungi strains Gandida
albicansand Aspergillus nigemwere obtained from the Department of Fermentation, Central
Research and Development Gen(CRDC), Ministry of Industry(1), Yangon Region were
used in this study.

Bacterial suspension

A few colonies of test organism was dissolved im80normal saline solution (0.9%
NaCL). The mixture was centrifuged at 2000 rpm for 20 min. Normal salimeL5@as added
to the residue and centrifuged at 20@dn for 20 min and abovprocess was performed
similarly. After this, normal saline 5®L was added to the final residue and incubated for 48
hr at 28°C to obtain the bacteria suspension. This contained approximé&tetgdfisms per
mL.

Fungal suspension

A few colonies of tesbrganism was dissolved in 30L normal saline solution (0.9%
NaCL). The mixture was centrifuged at 20@dn for 20 min. Normal saline 58L was added
to the filtrate and centrifuged at 2Dm. After this, normal saline 5®L was added to the
filtrate andincubated for 48hr at 28°C to obtain the fungus suspension. This contained
approximately 1®organisms per mL.
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Determination of antimicrobial activity of Aloe veralocal andforeign products

The antimicrobial activity of differemiloe veraproductswas determined by agar well
diffusion method Agarry, et al, 2005. Nutrient agar (pH 7), agar (pH 7) and dextrose were
used. All were products of Difco Laboratories Detroit Michigan, USA.

Preparation of standard ampicillin solution (10ng mL™)
Ampicillin 100y was dissolved in 1L distilled water to give 16g mL™ solution.
Preparation of standard ketoconazolesolution (100 mg mL?)

Ketoconazole 100 mg was dissolved in 1 mL distilled water to give 100 m§ mL
solution.

Preparation of Aloe veraproducts sample solution

Aloe veraproducts(0.2 g) was dissolved in 1mL distilled water to obtain §.21L™ of
Aloe veraproduct solution.

Antibacterial susceptibility test by agar well diffusion method

Nutrient agar (4.6g) and agar (1g) were dissolved in 2@nL distilled water. The
resulting nutrient agar medium was autoclaved at 121°C for 20 min and cooled itbathter
(60°C). After cooling, bacteria suspension of each bacterial strain (0.02 mL) was added and
poured into petridishes. The seeded plates widveved to dry in room temperature for 20
min. A standard corkorer of 10mm diameter was used to cut uniform wells on the surface of
the solid medium. Each of the differefibe veraproduct solution0.15mL) were filled into
each of the wells and inculea at 37°C for 24r. Antibacterial activity in terms of zones of
inhibition (mm) was recorded after 2dr of incubation (Lawrenceet al,, 2009) A standard
chemotherapeutic agent ampicillin was prepared inm@gOnL and similarly filled into a
separatal well to serve as control (Akintokuet al, 2004).

Antifungal susceptibility test by agar well diffusion mehod

Potatoes (20 g) in 10&hL distilled water were heated on hotplate until boil and
filtered. Potato infusion was obtained. Dextroseg2and gar (1.59) were added to potato
infusion to obtain the potato dextrose agar medium. The resulting potato dextrose agar
medium was autoclaved at 121°C for 20 min and cooled in water bath (60°C). After cooling,
fungal suspension of each fungal strain (@L]) was added and poured into petridishes. The
seeded plates were allowed to dry in room temperature for 20 min. A standatuboariof
10 mm diameter was used to cut uniform wells on the surfatleeosolid medium. Each of
the diferentAloe vea product solutiong0.15 mL) were filled into each of the wells and
incubated at 28°C for 72 hr. Antifungal activity in terms of zones of inhibition was recorded
(Ibrahim, et al, 2011) A standard chemotherapeutic agent ketoconazole was pepared in 100
mg mL* and similarly filled into a separated well to serve as control.

Results and Discussion
Antimicrobial a ctivity of Aloe veralocal and foreign products

Aloe veralocal and foreign products such as vaseline shower (made in Thailand),
vaseline lotionhade in Thailand), intimate lotion (made in USA), mira facial foam (made in
Japan), natural shampoo (made in Thailand), palmolive shampoo (made in Thailand), and GC
juice (made in Myanmar) used in this research were shown in Figure 3.1.
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(2) 3)

(4) (5) (6)

Figure 3.1  Aloe veralocal and foreign products

= Vaseline shower - made in Thailand

= Vaseline lotion - made in Thailand

= Intimate lotbn - made in USA
Mira facial foam - made in Japan

= Natural shampoo - made in Thailand
= Palmolive shampoo - made in Thailand

N o o~ WODN P
I

= GCjuice - madein Myanmar

In the present study, the vaseline shower showed the antimicrobial activ2{ (2én)
against all selected strains excéphiger. So it had indications against skin infections. The
antimicrobial activity (1520 mm) of natural angalmolive shampoos was observed against
all tested strains but the highest activity was found agaimsger (24 mm) for palmolive
shampoo. It was noted that these shampoos could be used as medi&@atipice exhibited
againstP. aeruginosa18 mm) butno inhibition effect on other selected strain. From this
finding, Aloe vera juice could be considered helpful for relieving many types of
gastrointestinal irritation. Furthermore, the antimicrobial activity of the plant juice was found
mainly against thegram positive bacteria. Aloe juice was the only one to show activity
againstp.aeruginosaa gramnegative bacterium. This difference may be attributed to the fact
that the cell wall in grampositive becteria consists of a single layer, whereas the-gram
negative cell wall is a muHiayered structure and quite complex (Alemdar and Agaogla,
2009). This results compared favorable with that of the standard used, ampicitiignild)
and ketoconazole (100 mg ML

From this study, it was known that the reoakte inhibition activity of natural and
palmolive shampoo was observed agaiBstubtilis (Figure 3.2),B.pumilus (Figure 3.3),
S.aureus(Figure 3.4),E.coli (Figure 3.5)and C.albicans(Figure 3.6), but high inhibition
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activity was found againd®.aerugnosa(Figure 3.7)and A.niger (Figure 3.8). Further, GC
juice provided the moderate inhibition activRyaeruginosa(Figure 3.7).

Figure 3.2 Antimicrobial activity of Aloe veralocal and foreign productsagainst

B.subtilis
1 = Vaseline shower (20 mm) Control
2 = Vaseline lotion (no zone of inhibition) 10 ngmL'l ampicillin
3 = Intimate loton (no zone of inhibition) (38 mm)
4 =
5
6
7

= GC juice (no zone of inhibition)

Mira facial foam  (no zone of inhibition)
= Natural shampoo (16 mm)
= Palmolive shampoo (15 mm)

Figure 3.3  Antimicrobial activity of Aloe vera local and foreign products against
B.pumilus

= Vaseline shower (20 mm Control

= Vaseline lotion (no zone of inhibition) 1 o
10 mgmL~ ampicillin

(31 mm)

Intimate loton (no zone of inkbition)
Mira facial foam (no zone of inhibition)
= Natural Shampoo (17 mm)

= Palmoliveshampoo (20 mm)

N o o b~ 0N
1

= GC juice (no zone of inhibition)
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Figure 3.4

~N O 0o~ WDN P

Figure 3.5

~N OO 0o B~ WODN P

Antimicrobial activity of Aloe veralocal and foreign products against
S.aureus
Vaseline shower (20 mm)
Control

Vaseline lotion (no zone of inhibition) L o
10 mgmL™ ampicillin

(33 mm)

Intimate lotion (no zone of inhibition)
Mira facial foam  (no zone of inhibition)
Natural shampoo (18 mm)
Palmoliveshampoo (18 mm)

GC juice (no zone of inhibition)

Antimicrobial activity of Aloe vera local and foreign products against
E.coli
Vaseline shower (23 mm)

Control

Vaseline lotion (no zone of inhibibn) L .
10 mgmL™ ampicillin

(33 mm)

Intimate lotion (no zone of inhibition)
Mira facial foam  (no zone of inhibition)
Natural shampoo (15 mm)
Palmolive shampoo (17 mm)
GC juice (no zone of inhibition)



72 Banmaw University Research Journal Vol. 9

Figure 3.6. Antimicrobial activity of Aloe veralocal and foreign products against
C.albicans
1 = Vaseline shower (20 mm) Control
2 = Vaseline lotion (no zone of inhibition) B
_ _ o 100 mgmL” ketoconazole
3 = Intimate loton (no zone of inhibition) o
] ) o (no zone of inhibition)
4 = Mira facial foam (no zone of inhibition)
5 = Natural shampoo (15 mm)
6 = Palmolive shampoo (16 mm)
7 = GC juice (no zone of inhibition)

Figure 3.7. Antimicrobial activity of Aloe vera local and foreign products against
P.aeruginosa

= Vaseline shower (23 mm)

Control
= Vaseline lotion (no zone of inhibition) 10 mgmL™* ampicillin
= Intimate loton (no zone of inhibition)
: . N (34 mm)
Mira facial foam (no zone of inhibition)

= Natural shampoo (20 mm)
= Palmolive shampoo (20 mm)
= GC juice (18 mm)

N o o b~ W0ODN B
1



Banmaw University Researcburnal Vol. 9 73

Figure 3.8 Antimicrobial activity of Aloe veralocal and foreignproducts againstA.niger

= Vaseline shower  (no zone of inhibition) Control
= Vasdine lotion (no zone of inhibition) 100 mgmL* ketoconazole
= Intimate lotion (no zone of inhibition) (16 mm)

Mira facial foam (no zone of inhibition)
= Natural shampoo (20 mm)
= Palmoliveshampoo (24 mm)

N o ok~ WODN P
1

= GC juice (no zone of inhibition)

However, the antimicrobial activity of vaseline lotion, intimate lotion and mira facial
foam were not shown against all tested strains. So these lotions and facial foam could be used
as cosmetic purpose because the gel stimulates cell geowittenhances the restoration of
damaged skin and moisturizes the skin because it has a water holding capacity eighrry,
2005).

Conclusion

This work concerned with the antimicrobial activity Afoe veralocal and foreign
products. The antimicrobialctivity of vaseline shower was reported the zones of inhibition of
(2023 mm) for all selected strains and no activity was observedAfaiger. The
antimicrobial activity of natural and palmolive shampoos-Z05mm) wasdescribed against
all selectedstrains but the maximum zone of inhibition of palmolive shampoo was shown in
A.niger (24 mm). GC juice was the only one to show activity agdmaeruginosg(18 mm).
However, the amhicrobial activity of Vaselindotion, intimate lotion and mira facial foa
were not shown against all tested strains.
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PREPARATION AND APPLICATION OF HUIC ACID AND
MODIFIED HUMIC ACIDS

Than Than Aye

ABSTRACT

The present research aims the preparation of modified humis taclie used as the effective
sorbents for the removal of organic contaminants from textile mill effluent. The sub
bituminous coal samples occurred at Tekyit mine (Tekyit village, Pin Laung Township, Shan
State), were received from Department of mine, Btityi of Mining, Myanmar. Three types of
sorbents such as extracted humic acid (HA), physically modified humic acid (MHA 1) and
chemically modified humic acid (MHA II) were prepared. Sorption studies of three sorbents
(HA, MHA I, MHA 1I) were carried out spctrophotometrically. The sorbents investigated
were applied in the removal of textile dyes (organic contaminants) from textile mill effluents
collected from drainage of textile mill, South Okalapa Township, Yangon Region. The removal
percents of textile ye by HA, MHA | and MHA 1l were observed as 51%, 72% and 84% at
contact time (1 h) and 72%, 82% and 92% at contact time (24 h).

Keywords Modified humic acids, acid and basic dye, textile effluent,

INTRODUCTION

Humic Acid

Humic acid is a principal congment of humic substances which are the major organic
constituents of soil, humus, peat, coal, many upland streams, dystrophic lakes and ocean
water. It is produced by biodegradation of dead organic matter. It is not a single acid, rather,
it is a comple mixture of many different acids containing carboxyl and phenolate groups so
that the mixture behaves functionally as a dibasic acid or, as a tribasic acid. Humic acids can
form complexes with ions that are commonly as a human nutriiphdiumic acicé are also
polydisperse because of their variable features. From a three dimensional aspect these carbol
containing complex compounds are considered to be flexible linear polymers that exist as
random coils with crosbnked bonds. On the average 35%tlodé humic acid molecules are
aromatic (carbon rings), while the remaining compounds are in the form of aliphatic (carbon
chains) moleculepl]. Humic acid constitutes a significant portion of the acalaal found in
humic substanceé major source of hmic acid is coal, the most abundant and predominant
product of plant residue coalification. All ranks of coal contain humic acid but lignite
represents the most easily available and concentrated form of humic acid. Humic acid
concentration of lignite vags from 3690% depending on location. Peat, humates and sewage
sludge also contain significant quantities of humic d2id Humic acid are dark brown to
black in coloured amorphous high molecular weight substances, united by general principle of
structue, but have same distinctions, which depend on the origin. Humic acids are
association of aggregate of elongated bundles of fiber at low pH and open flexible structures
perforate by void at high pH. The void can trap or adsorb both organic and inqgrgdrtles
if the charges are complementary. The various functional groups in humic acid include
carboxylic (-COOH), phenolic, aliphatic, enolichydroxyl and carbonyl C=0 structud
various types|[2].
Structure of humic acid

In the natural humificabn-carbonization process, the humic acids have been
surrounded by different chemiehiological substances (metals, bituminous substances,
proteins, carbohydrates, etc.). Nevertheless, it is important to emphasize, that, independent
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environments, there @existing humic acid molecules too, which can be extracted in chemical
clean form. These molecules are always the same, independently from the raw materials; they
have been produced from their sourcHse hypothetical structure for humic acid, are shown

in Figure 1.1, contains free and bound phenolic OH groups, quinone structure, nitrogen and
oxygen as bridge units anidCOOH group variously placed an aromatic rj8f

HC=O
COH  COH HC-OH)4 (sugar)

ﬁ% Q%}

COCH

(|:_ O (peptice)

N
Model structure of humic acid (Stevenson 1932) *

Figure 1. Model structure of humic acid

Application of humic acid

The study of hmic substances is a worldwide activity with many implications for
survival, the environment and human health. Humic acids actually may be oxidized
glycoproteins.  Studies of highly purified humic substances indicate that they have
reproducible and accouiti@ adsorptive properties and appear to have common metal binding
sites. Humic substances are fertilizers and an industry based on humic substance continues to
grow. The adventage of humic acid as a chelator / detoxifier overshadows all other mineral
suppkments available on the market today. Further research in animal husbandry proved that
when food fortified by humic acid is fed to
cycle, increase the resistance toedse and their rate of growfhihe cheléing properties of
humic acids have also been exploited for a long time in the purification of waste water by the
removal of toxic heavy metals (lead, cadmium, mer¢dfyHumus containing materials have
been use in largescale building.For instanceas additives to controkhe setting rate of
concreteHumic materials found were used also in the preparation of leather. Humic materials
found numerous afipations in the paper industryHumus containing materials have been
also utilized for sorbing gaseSlightly modified humates can be applied to remove hydrogen
sulphides and mercaptans from municipal gas supplies, and sulphur dioxide from stack gases
[5]. The main task of humic substances in emvinental chemistry is to removaxic metals,
anthropogeric organic chemicals d@nother pollutants from wateton-exchangematerials
based on calcium humate were found suitable for the removal of heavy metals such as iron,
nickel, mercury, cadmium and copper from water and also to remove radioactive elements
from nuclear power plan{§]. Humates can be used as a main remedy or as a part of more
complex treatment in various environmental engineering technologies applied to
wastewater, groundwater, leachastesl soil. They potentially can replace activatecaar
and other gganic and inorganic adsorbents [The metal binding capacity of humic acid is
the most interesting mediebiological effecs for therapeutic applicatiotHumic acid can
affect several biological processes by hitherto unknown mechaf8ms
Modification of Humic Acid

As humic acid high solubility and hydrophilic structure, it is difficult to use it directly
as sorbent. Some researchers have studies the adsorption effects of insolubilized humic acid
on metals anarganic contaminants remdvan alternative is to modify humic acid to be
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insoluble before using it as a sorbent in water treatment or other practical applications. The
insolubilized humic acid by heating and the product was applied to recover heavy[8jetals
Dye

A dyeis acoloredsubstance that has affinity to thesubstrateo which it is being
applied. The dye is generally applied in agueous solutignand requires anordantto
improve the fastness of the dye on the fiber. Both dyes and pigments appear to be colored
because they absorb some wavelengthkght more than others. In contrast with a dge,
pigment generally is insoluble, and has no affinity for the substrate. Some dyes can be
precipitatedwith an inert salt to producelake pigmentand based on the salt used they could
be aluminum lake, calcium lake or barium lake pigments. The dyes were obtained fro
animal vegetableor mineral origin, with none to very litd processing. By far the greatest
source of dyes has been from gient kingdomnotablyroots berries bark leavesandwood,
but only a fewhave ever been used on a commeraalef10].

Textile dyes

In general, the textile industry has a raw waste effluent before treatment which is
extremely high in soluble organic matter. The amount of waste, the quantity of organic and
solid discharge fnm processing operations depend a great deal upon the type of individual
processing steps and types of dye used. Dye is a chemical compound to produce long lasting
colours in materials. The textile industry uses dyes to colour fibres, yarns and [te®frics

EXPERIMENTAL
Sampling

Representative sdbituminous coal samples were received from Department of, mine
Ministry of Mining, Myanmar.The subbituminous coal samples were collected from Tekyit
village, Pin Laung Township, Shan State.

Preparation of Sampks
Extraction of humic acid from sub-bituminous coal

Materials

Sodium hydroxide (BDH), hydrochloric acid (BDH)
Apparatus

Electric stirrer, british standard sieves {B00 mesh),balance bealer (500 mL),
measuring cylindéi00 mL), propylene flasks (258L), pH paper
Procedure

Air dried fine powered subituminous coal (ca.10g) was put into a 250 mL propylene
flask and 100 mL of extractant 0.1 M NaOH was added to the flask. The mixture was stirred
for 24 hours at room temperature. Then, the dark cetbsupernatant solution was separated
by decantabn.The residue was suspended in 50 mL of 0.1 M NaOH solutioralkkoed to
stand for overnight. The phase was separated and distilled watemaddasl to the
supernatantThis alkaline extract waacidified to pH 2 with 2M HCI.This solution was
allowed to stand for 24 hour3he coagulate; humic acid was separated by centrifugation. It
was freezed dried under vacuum. Then the resultant humic acid sample was denoted as humic
acid (HA).

Modification of humic acid by physical method

Materials
Extracted humic acid
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Apparatus
British standard sieves (Btesh), electric furnacéalancecrucible
Procedure

The extracted humic acid samples weredaied, finely powdered and seived with-80
mesh size. An accurdyeweighed humic acid sample (about 10g) was put into @pee and
cooled dish with a coveilhe uncovered dish was placed in an electric furnace and heated at
400€C for one hourAfter heating, the resultant sampheas cooled at room temperature
seived with 80 mesh siznd stored in a sealed bottlehe modified humic acid sample was
denoted as modified humic acid | (MHA ).

Modification of humic acid by chemicalmethod

Materials
Extracted humic acid, calcium chloride (2M)

Apparatus

British standard sieves (80 mesh), electric furnbadégnce crucible overhead stirrer,
beaker (250 mL), measuring cylinder (100 mL)

Procedure

The extracted humic acid samples vairdried, finely powdere@nd seived with 80
mesh sizeAn accurately weighed humic acid sample (about 10g) was pretreated with calcium
chloride solution (2M) by stirring for 24 hours to replace all exchangeable cation with Ca
separation by centrifagion and washing several time with distilled water untilv@s free.
Insolubilized humic acid was filtered amdtr-dried at room temperatur®ried insolubilized
humic acid was heated at 400for 1 hour, and then cooled at room temperature and ground
and seived to dhin 80 mesh size particleddditionally humic acid could cause a rapid
dehydration and condensation between acidic groups in heapirogess After heating, the
resultant sample was cooled at room temperaturestamdd in asealedbotie. The modified
humic acid sample was denoted as modified humic acid II( MHA 1)

Application of Humic Acid and Modifid Humic Acids for the Removalof Textile Dye
from Textile Mill Effluent

Sampling

A textile mill effluent was collected from textile dy@rkshop in South Okalapa
Township, Yangon Region.

Materials

Humic acid (HA) and modified humic acids (MHA | and MHA II)
Apparatus

Balance, spectrophotometer, electric shaker, glassware (Pyrex)
Procedure

Maximum wavelength of the textile dye solutionrfravaste water was determined by
spectrophotometer at the range of 400 nm to 700 nm. Each humic acid sample (0.05 g) was
added in the textile mikffluent (10 mL) individually.Thesemixtures were equilibrated in an
electric shaker for 1 hour and left f@4 hours at room temperature.After contact time (1 h),
samples were allowed totde out and centrifuged fdtO min, and separated by @atation.

Then, contact time 1h, the residual colour ofclear solution was determined
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spectrophot @rB60mM. Therg tohtact time 24 &, the residual colour was also
determned by spectrophotometricallyhe results are shown in Tables 3.18 (a) and (b). Then,
the removal percent with respect to sorbents are shown in Figures 3.32 (a) and (b).

RESULT AND DISCUSSION

Application of Humic acid and Modified Humic Acids for the Removal of Textile Dye
from Textile Mill Effluent

Industrial textile dye waste water sample from textile dye mill in South Okalapa
Township Yangon Region was collectedhe dye concentratio in waste water was
determined by s pmw®&60rnm.gHe canenheftdgerin tlketwaste water
samples was found to be reduced significantly by sorbent materials such as humic acid (HA )
and modified humi@acids( MHA | and MHA 11). However, hmic acid (HA) was observed
slightly removed for the textile dye for 1 houhd&results are shown in Table 1 and Figure 2
However, the dye in waste water was markedly reduced by humic acid (HA) sorbent for 24
hour. The redting data are shown in Tableahd Figure 3The uptake of the dyes, the humic
acid and modified humic acids were placed in aqueous solutions of the dyes and allowed to
equilibrate for one day. At the end of this time, humic acid and modified humic acids in the
agqueous solutions of thdyes showed that the original textile dye solution was more
decolourize than after 1 hour contact time.

Table 1L Removal of Textile Dye by Humic Acid and Modified Humic
Acids for 1 Hour Contact Time

AMmax = 560 nm
o Absorbance of Removal
Absorbanceof original sorbent
Sample textile dye _ percent
solution treated textile dye (%)
solution
HA 0.932 0.453 51.39
MHA | 0.932 0.258 72.32
MHA I 0.932 0.148 84.12
Conditions
Dosage =0.05 g/ 10 mL
stirring rate =100 rpm
contact time =1 h

pH

=5
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Figure 2. Removal of textile dyeby humic acid and nodified humic acids
for 1 hcontact time
Table 2. Removal of Textile Dye by Humic Acid and Modified Humic
Acids for 24 Hour Contact Time
Bmax = 560 nm
Absorbance of Absorbance of Removal percent
Sample original textile dye sorbent treated .
solution textile dye solution (%)
HA 0.932 0.257 72.42
MHA | 0.932 0.172 81.55
MHA I 0.932 0.075 91.95
Conditions
Initial concentration of dysolution = 0.932 (absorbance)
Dosage =0.05 g/10 mL
stirring rate =100 rpm
contact time =24 h

pH =5
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Figure 3. Removal of textile dye by humic acid and modified humic acids for 24 h
contact time

CONCLUSION

Chemically modified hunai acid (MHA II) as effective and low cost adsorbent for the
removal of textile dye effluent was investigated. Physically modified humic acid (MHA 1)
was prepared by heating process of extracted humic acid and chemically modified humic acid
(MHA Il) was prepared by treating with calcium chloride.

The effects of sorption paramet@ffect of dosageof each sorbent upon the removal
of specified coloured dye were investigated. The maximum removal percent of congo red
were found to be 46% of HA, 70% of MHAahd 93% of MHA Il at 30 mgt of initial dye
concentration, 0.05 g/10 mL of dosage, pH 5 and 1 h of contact time. The maximum removal
percent of methylene blue byHA, MHA | and MHA 1l were found to be 38%, 51% and 83%
respectively under the same conditioAscording to theseesults the sorption capacities of

congo red and methylene blue on sorbents in the order of MHA Il > MHA | > HA were
observed.

The removal of dye effluent from textile mill in South Okalapa Township, Yangon
Region by HA, MHA | and MIA 1l were observed as 52%, 72% and 84 % for contact time (1
h) and 72%, 82% and 92% for contact time (24 h) respectively.

MHA Il was the most effective and efficient sorbent for acid dye, basic dye and textile

effluent. HA, MHA | and MHA 1l could be applein purifying the environmentally polluted
waste water bodies.
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AUTOMATIC GATE OPENING, CLOSING, COUNT
CONTROLLING S YSTEM SERVED BY ARDUINO AND
INFRARED TRANSMITTER -RECEIVER PAIRS

Zin Mar Lay

Abstract

In this research, the two IR transmitteceiver sensors are interfaced with Arduino Uno
board.The constructed system controls the gate by using two IR transeuétier sensors
interfacing with Arduino Uno board.The IR transmitter LED emits the infrared rays modulated

at 38 kHz.The 555 timers in astable mode are used to oscillate the IR at 38 kHz frequency. The
objects passing the gate are sensed by IR transimgtteiver pairs and inform the arduino. The
second sensor pair is on the other side. One sensor pair is placed on the side of the gate
door.The interfacing servo motor with the output ofluano rotates for gate openingy
closing.The two LEDs indicate whicentrance is passing. The3D6line liquid crystal display

signals the messages opening, passing and closing the gate. The system controls the gate and
displays the counting results on LCD.

Introduction

A gate operatois a mechanical device used toeopand close a gate, such as one at
the end of a driveway. There are two main types of electric gate opierismdraulic or
electromechanical; these can be further split into the following categories, worm (or screw)
driven, arm openers and underground ngpe. Automatic and Electric Gate operators are
designed for both swinging and sliding gates. They can be programmed to open and close with
a wireless transmitter or a manual devi€ég 1 shows the photograph of photofrared gate
safety beams with waless.

Pheton

Fig 1. Photon - infrared gate safety beams with wireless technology
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»  Oscillator » IR transmitter -——» IR receiver » » LCD -
1 Control Unit
) LEDS
Arduino
A4
= Oscillator | IR transmitter ---1 IR receiver > » Servo motor -
i
Power Supply

Fig 2. Theblock diagram of the constructed system

ELECTRONIC DEVICES USED IN THIS RESEARCH

The electronic devices using the constructed systemattieinouno board, liquid
crystal display (LCD), the 5555 timer, the servo motor IR transmitter receiver are explained

Arduino

Arduino/Genuino Uno is a microcontroller board based on the ATmega328P. It has 14
digital input/output pins (of which 6 can bsad as PWM outputs), 6 analog inputs, a 16 MHz
guartz crystal, a USB connection, a power jack, an ICSP header and a reset button. It contains
everything needed to support the microcontroller; simply connect it to a computer with a USB
cable or power it wit a AGto-DC adaper or battery to get startgulatform; for an extensive
list of current, past or outdated boards see the Arduino index of boards. The gblotofr
arduino is shown in Fig.3

b G)H]IHHHLI?IHII OOO0000L

Rt jLOMNHOA® NOMTONAS
sl il v A [0

Fig 3. Photograph of arduino
LCD (Liquid Crystal Display)

LCD (Liquid Crystal Display) screen is an electronic display module and find a wide
range of applications. A 16x2 LCD display is very basic module and is very commonly used
in various devices and circuits. These modules are preferrecseven segmenisnd other
multi segmentEDs. The reasons being: LCDs are economical; easily programmable; have no
limitation of displayirg special & evencustom charactergunlike in seven segments),
animationsand so on.

Al16x2 LCD means it can display 16 characters per line and there are 2 such lines. In
this LCD each character is displayed in 5x7 pixel matrix. This LCD has two registers, namely,


http://www.engineersgarage.com/content/seven-segment-display
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Command and Data.Tle®emmand register stores the command instructions given to the LCD.
A command is an instruction given to LCD to do a predefined task like initializing it, clearing
its screen, setting the cursor position, controlling display etc. The data register statatath

to be displayed on the LCD. The data is the ASCII value of the character to be displayed on
the LCD.[7] Fig 2.2 is the pin diagram of the LCD. Fig 2.3 is the photograph of the LCD
163 2 module. Table 2.1 shows the pin description of LCD.

GND
Vee
VEE

RS
RW
EN

DBO
DB1
DB2
DB3
DB4
DBS
DB6
DB7
Led +
Led-

Fig 4. Pin diagram of the LCD
555 timer IC

The 555 timer ICis an integrated circuit(chip) used in a variety ofimer, pulse
generation, andscillator applications. The 555 can be used to provide time delays, as an
oscillator, and as dlip-flop element Derivatives provide up to fouinting circuits in one
packagePRin configuration of 555 timer is shown in Fg

IR Transmitter and Receiver

IR Transmitter and receiver are used to control any device wirelessly, means remotely.
TV remote and TV are the best example oftd&smitter and receiver. TV generally consist
TSOP1738 as the IR receiver, which senses modulated IR pulses and convert them into
electrical signal.

IR LEDs

IR LED emits infrared light, means it emits light in the range of Infrared frequency.
We cannotsee Infrared light through our eyethey are invisible to human eyes. The
wavelength of Infrared (700mimm) is just beyond the normal visible light. Everything
which produce heat, emits infrared like our human body. Infrared have the same properties as
visible light, like it can be focused, reflected and polarized like visible light.

w
GND V.
TRIG|2 7|Dis
555
ouT| 3| 6| THR
RESET 5|cTrRL

Fig 5. Pin configuration of 555 timer
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https://en.wikipedia.org/wiki/Oscillator
https://en.wikipedia.org/wiki/Flip-flop_element
http://circuitdigest.com/electronic-circuits/ir-transmitter-and-receiver-circuit
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Other than emitting invisible infrared light, IR LED looks like @mal LED and also
operates like a normal LED, means it consumes 20mA current and 3volts power. IR LEDs
have light emitting angle of approx. -B0 degree and range of approx. few centimeters to
several feets it depends upon the type of IR transmitter hedntanufacturer. Some
transmitters have the range in kilometers. Photograph of IR LED is shownén Fig

IR Receiver (TSOP17XX)

TSOP17XX receives the modulated Infrared waves and changes its output. TSOP is
available in many frequency ranges like TSOP17B8QP1738,TSOP1740 etc. Last two
digits represent the frequency (in Klef)modulated IR rays, on which TSOP responds. Like
for example TSOP1738 reacts when it receives the IR radiation modulated at 38Khz. Means it
detects the IR which is switchingOna@d f at the rate of 38Khz. T S
low, means its output is remains HIGH when there is no IR, and becomes low when it detects
IR radiation. TSOP operates on particular frequency. It has three pins, Groumhvés),
and output pin. [9] Rétograph of TSOP is shown in Fig

Fig 6. Photograph of IR LED Fig 7. Photograph of TSOP 1738
Servo motor

Servo motors are basically rotary actuators that enable precise control of angular
position, acceleration and velbgiin various embedded system applications. Commonly
having a rotation limit of 90to 18CF, servo motors are DC motors equipped with servo
mechanism to sense and control angular position. They are used where there is a need for
accurate shaft movement position. These are not proposed for high speed applications but
proposed for low speed, medium torque and accurate position application. These motors are
mainly used in robotic arm machines, flight controls and control systems.

Servo motors are availabla different shapes and sizess®rvo motorhave three
wires- RED wire is connected to power, BROWN wire is connected to ground and YELLOW
wire is connected to signal.

Pulse Width 1-2 ms
_M i
- -

Period 18 ms

PWM Pulses for Servo Motor

1 ms Pulse Train
1 ms Pulse _ﬂ_ﬂ_._n_ﬂ @ Servo Motor Position

Left

1.5 ms Pulse Train

1.8 Piilea ” ” ” I @ Servo Motor Position

Midrange

2 ms Pulse Train

2 ms Pulse J—U—UU] Servo Motor Position

Right

Fig 8. Diagram of PWM Pulses for Servo Motor Fig 9. Servo Motor
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Condruction of IR Transmitter and Receiver system

The transmitter and receiver system were constructed by using 555 timers. The 555
timer astablemultivibrator is constructed to gene&&é&Hz IR pulse is shown in Fig 1The
1% and &' pins of 555 timer & used to give power and ground. THepdn is the reset pin
which is active low input and so it is connected to Vcc. TA@id is to control voltage pin
which is not used in this application, hence it is grounded via capacitor to avoid noises.
Resistos R (1KY ) ,»( ROk Y) an d, (ImR pra conneated sh@vn in FAQ. The
charging time (period) constant of the capacitor is determined by using the equation of
charging time 0.69(RR»)C, and discharging time 0.69%R,. So the output frequency of
astablemliivibrator is 1.44/(R+2R;)C..

The output frequency nearly 38 kHz is generated. The IR LED is connected pin 3, the
output of astablemultivibrator. TSOfE838) IR receiver is required for receiving the IR
signal. The output of receiver will be LOW when signals fall on it and the outpuf
receiver will be HIGH when 38 kHz infrared rays fall on it.

The BC 557 PNP transistor is used to the effect of TEBB8). Base of transistor is
attached at the output of receiver. PNP transistor acts an open wivéoha voltage applied
to its base. If the receiver receives IR pulse, its output is High, transistor acts an open switch,
LED will be OFF. The receiver is not detected the IR, its output is LOW. So the transistor
behaves as closed switch, LED will be GfNone moves the IR transmitteeceiver pair, the
LED is ON. The output of transmitter is connected to input of arduino to control thd gate.
pairs of IR circuits are required to know incoming or outcoming the gate.

Construction of the wholesystem,using servo motor and 16x2 lind_.CD.

From the information of two pairs of IR transmittexceiver circuit, the arduinknows
to open or closel'he servo motor interfacing with output of ardunatates 90° for opening or
0° for closing the gate. The semmtor has three wires, signal, power and ground. The power
wire is red and connected to +Vcc, and the ground pin is brown and connected to ground. The
signal pin is yellow and connected to arduino (&). If the sensorl is pass¢de servo motor
will be opened the gate and whenever the sensor 2 is passed, the motor will be closed the gate
16x2 line LCD is sed to describe the messages, "pass the sengatel open”,” pass the
sensor 2, gate closeo and al so i ndLCDainses ¢
are connected to arduimpins 0,1,2,3.

LCD screen brightness is adjusted by 10 K variable resistor and brightness pin 3 is
connected to arduino pin Y. Enable pin is used to inform the data to LCD. To send data
LCD put data on data bus, therakes EN to be high and after bringing the data, EN is LOW
again. Register select pin, RS is low, for instruction information considered RS is high for text
data in information to print on LCD scredfiN pin and RS pin are connected to arduino pins
(4,5).Read/Write pin grounded for the data is written on LCD mode.

Arduino accesses the input data from two IR transmideeiver pairs result and
signals the gate door to open or close. The LCD indicates count down or up result and also
messages as door apgass, door clos&he 555 timer in oscillation mode generates 38 kHz
square wave to drive infrared LED, LED will turn ON and OFF at about 38000 times per
second. The receiver accepts the infrared LED signal. Here is the input section constructed
system.Two input sensors are used to know entrancing or exitinghe output section, the
servo motors are interfaced with arduino to control the gate door. The LCD performs the data
transferring from 4 bit data mode. The complete circuit diagram is showg irlF
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The flowchart for the constructed system

At the beginning of the program, define the pins either as input or output. Configure
pin (8) and (9) as inputs for taking input from sensor. Pin (6) is output to control pin of
servomotor.

Then read the seor values. The program checks sensor 1 (Inl1 sensor) is high. If
sensor 1 is high, and servomotor turns 90° to open the gate 1. And wait till sensor 2 (out
sensor) is high. If it is high, the door is closed, i.e the servo motor turns 0° and the system
opemtes upcount and then reads sensor value again.

If the sensor 1 (In1 sensor) is not high, checks the sensor2 (In2 sensor 2) is high or not.
If it is not high, the program reads the sensor values again. If sensor 2 is high, servo motor
rotates 90° to opetie gate and wait till sensor 1 to high. If sensorl is high, gate is closed and
the system operates dowount. The program then reads the sensor values repeatl¥2 Fig
shows flowchart of main control program.

To Arduino

+5V +5V

IR LED i
LS
K w s
680W

| 100nF

| 100nF

555

NAR
(00
w

‘Nwh

20k 0.0L

1 1
TinF T InF

L]

0.01

Fig 10 Constuction of IR transmitter and receiver system using 555 simeastable mode
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o >
£2 4
>
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+ 28
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Fig 11 The complete circuit diagram of the whole system
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START

Initialize LCD

!

Set input/output pin

!
!

Read sensors
values

In 2, Gate open

!

Turn Servo 90°

Wait till out
sensor 1 high

Yes

ait till out
sensor 2 High

Yes

Pass , Gate close

{

Turn Servo 0°

‘ Pass, Gate close ‘

[ e
Count -

Fig 12. Flowchart of main control program

Results and discussion

Arduino-based automit gate controlling, counting and signaling systeis
constructed. Now the result, discussi@re presented. The gate controlling, counting and
signaling system is constructed using IR transmiteeiver pairs, 555 timer, servo motor and
16x2 line LCD nodule. Transmitter IR light emitting diode emits the infrared ray. The
TSOP(1838) integrated IR receiver which is alolaeceive IR signal at 38 kH&o square
wave of 38 kHz to be fed to IR LEOhe 555 timer, astablemultivibrator is constructed to
geneate 38 kHz rectangular wave. The output frequency of astablemultivibrator is f =
1.44/(R+2R,)C, . To obtain 38 kHz frequency output Resi st ors 1kY, 20kY
capacitor is chosen.

The output pin 3 of 555 timelis connected to IR LED using resistor. For receiving
signals, TSOP(1838) is neededutput of receiver will be Low when no signals fall on it and
the output will be High wlan 38 kHz infrared rays fall on it.The BC 557 PMN&nsistor is
used to reverse the effect of receidénne passes the IR pair, the output of receiver becomes
low, transistor behaves as a closed switch and LED will beTd. pairs of IR transmitters
receivers are placed on either side of the gate. IR transmitter LED and IR receiver are placed
across (facingjrom each otherArduino is implemented output pins of receiver circuits.

The servo motor and 16x2 line LCD are interfaced as the output patduwiho. If
one enters the gate 1, the servo motor rotates 90 degree for opening the door. The LCD also
indicates which entrance is entered and also gate close or open. After passing the gate 2, the
motor door is closed and up counting is displayed on LCD.
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After passing the gate 2 and then gate 1, the down count result is displayed on the
LCD.6 Gat e Opend indicated on LCD means to Kki
shows the circuit connection of receiver and control systeml&igdicates (a) CD shows
"Gate Control,l n 1, Gate Openo and (b) LCD shows i
that one passes the sensor 1, the gate is opened. After passing the sensor 2, the gate is clost
and count is increased to 1. HiJa) LCD s hows fi2c,o uGat en@@pleCino
shows count =1, Pass, Gate closeo. 't mean
opened. After passing the gate, the count is decreased to 16 Blgpws "count =13, In2,

Gate Open". It means that the number of emgeobject to the gate is 13, the next one passes
the entrance 2 and the gate is opened.

Fig 13. (&) The photograph of the complete constructed system.

Fig 14 (a) LCD shows GateControl,l n1, Gate Openao
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Figl4(b) LCD shows Acount =1, Pass, Gat

Figl5.(@dLCD shows ficount =2, Il n2, Gate Oj

Fig 15 (b) LCD shows count=1,Pgss Gat e cl oseo.

Fig 16. LCD shows "count =13, In2, Gate open".
Conclusion

Automaic gate systems offer a wide range of access control systems that monitors and
controls all entry and exit locations. Automatic gate controls allow the user to conveniently
and automatically make the gate work by opening and closing it without manuaiaper

Servo motors are great devices than can turn to a specific position. They found in
robotics, control position of objects, move legs, arms or hands of robots with high precision.A
servo motordés position i s conignalddthesSIGNALased on
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pin. To move 90 degree position, 1.5 m ON time and 16.5 ms OFF time signal is generated
from arduino.

Infrared communication is an inexpensive and easy to use wireless communication
technology. Infrared sensors are used for varappication. The speed IR sensor is used for
synchronizing the speed of motors. The IR temperature sensor is used for temperature control.
PIR sensor is used for automatic door opening system. The IR ultrasonic sensor is used for
distance measurement.
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FLOW PAST A CIRCULAR CYLINDER IN TWO DIMENSIONS

Ohnmar Zaw

Abstract

In this research papdahe motion of a circular cylinder moving in an infinite mass of the liquid

at rest at infinity is presented. For this motion, the velocity poteéntald the stream function

y satisfedt he Lapl aceds equation and t hethdigulndary condi ti
streaming past a fixed circular cylinder is discussed. Firnthktyliquidstreaming about a fixed

circular cylinderwith circulationis alsocondidered

Introduction

A theoretical investigationsof the twadimensional irrotational motion, produced by
the motion of a cylinder in an infinite mass of liquid at rest at infinity or when a cylinder is
inserted in a steady stream, is desatibe

A circular cylinder ismoved in an infinite mass of the liquid at rest at infinityith
velocity U in the direction of saxis and the velocity potentiél that is satisfied the given
boundary conditions. The streamlines are givey byconstant with are circles all touching

X-axis at origin, and having the cer(t@eg).

When the liquid flow past a fixed circular cylinder with velocity U in the negative
direction of xaxis, the stagnation points are foumderez= Qa.

By using Bernoul l 1l ids equation, t he pr es s
P= P42= u2(1 4sirf ) is determined. We know that a liquid is not able to sustain a

negative pressure. Moreover it maintains contact with boundary so long gsegsure
remains positive everywhere. When the pressure P is given by Equation (14) becomes
negative, the theory breaks down and cavitation occurs.

When the liquid flow past a fixed circular cylinder with circulation k, the stagnation
points are givety g = 0, and such points are shown in Figures (2), (3) and (4).

The components of the thrust on the cylinder are calculated with X =-@imection
andY = kU? in y-direction, showing that the experience an upwards lift. This afiagtbe
attributed the circulation phenomenon.

The Motion of a Circular Cylinder

A circular cylinder moves in an infinite mass of the liquid at rest at infinity, with
velocity U in the direction of Jaxis.

The velocity potentiaf that will satisfy the tyen boundary conditions, we have the
following considerations:

()The velocity potentiaf satisfies the Laplace's equatitﬁﬁf @ at every point of

the liquid. In polar coordinates in two dimensidd&f 6 take tre form

" Lecturer, Dr, Department of Mathematics, Universitganmaw
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2 2
ot te (@)
w? ror? g

Equation (1) has solutions of the fornfscosrg and ' sinrtwhere n is any integer,
positive or negative.Hence the sum of any number of terms of the form
A r"cosmor B,r"sinm is also a solution of Equation (1).

(iNThe normal velocity at any point of the cylinder is equal to velocity of the liquid at
that point at that point in that direction, that is,

K HJcos gwhen r & 2
r
(i) Since the liquidis at rest at infinity, velocity must be zero there. Thus,
KA H and 1 ¥ fO:at r 3)
W ruq
The above considerations suggest that we must assume that following suitable
form of f.
B
f Arcos (q(+)cos (4)
r
From Equation (4),- “Ef =(A EZ-) cos . (5)
r
Putting r = a in Equation (5) and using Equation (2), we get
Ucosg = A Ez—)cos sothatA-E2 =U. (6)
a a

Putting r tends ta® in Equation (5) and using Equation (3), we get

-A cosq =0, so that A = 0. Then Equation (6) gives B Z.Ua

2
Hence Equation (4) reduces fo :(U—a) cos . (7)
r

It may be noted that Equation (7) also satisfies the second condition given by (3).
Hence Equation (7) gives the required velocity pudén

But “Ey: —:—u‘? 8)
y_ (Uaz

Therefore —~ —-)sin ¢
r r

2
Integrating, y = (—UTa)sin , (9)

which gives the stream function of the motion. The complex potentiall w & is given by
2 Ua® i, _Ua®

W:U—a(cos g ksin ) =——¢€ , (20)
r r z
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wherez = x + iy = r (coqy + i sinq) = ré".

The streamlines are given py= constant,

Ua> . U .
-——sin @ or crsin  f
r C

that is x2+y2 <y & or X (¥ g)_z (—;)%,

which are circles all touchingaxis at origin and having the centf@, %).

The Liquid Streaming past aFixed Circular Cylinder

Let the cylinder be at rest and let the liquid flow past the cylinder with velocity U in
the negative direction of-axis. This motion may beéeducedrom that of motion of cylinder
by imposing a velocity U parallel to the »axis on both the cylinder and the liquid.

The cylinder is then reduced to rest and we must add to the velocity potential a term Ur
cosq to account for the additionaklocity; consequently a term Ur sgmust be added tp.

2
Thus, we havef U(r 3)cos , q yJ(Fi)sin and (11)
r r
. . Ua? .
w=f +iy =U(rcos q #sin )g— (cos ign-
r
_ 2 2
—urdd® 22 -y +Ui. (12)
re' z

2
. a“, . . .
The equation (r- —)sin g constant represents the stream lines relative to the
r

cylinder, and this is true whether the cylinder be moving or be at rest.

The velocity distribution at any point z ='%en the cylinder is given by

q:d—W when z = a8

dz
|y e _ ua® | _ 20 4 - 2i
U 2 =Y e =lu Ue? f=|up e

lU|[1 cos2 qisin2| :|U|\f(1 cos2 §| st 2
=|U|v2 -2cos2 =2|U[sin ¢ (13)

The maximum value of g occurs whatiaq = 1, that is, q %
Thus, we havel,, = 2 U = twice the velocity of free stream. The stagnation points

occur when g = 0 if silgg = 0, that isq = 0 (or)q = p. Therefore the stagnation points are at
z= . The form of the stream lines are shown in Figure 1.
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Figure 1
We now determine the pressure on the boundary of the cylinder. We have Bernoulli's

equation—+51q2 =C.LetP be the pressurat infinity and U be free stream velocity at
r

infinity. Then5+%U2 ,
r

_+_1q2 :Fi _-:II-'UZ,
r 2 r 2
p=p + }-qz.
2 2
By Equation (13), P=

1 .
P WL 4sirf ) (14)
We known that a liquids not able to sustain a negative pressure. Moreover it
maintains contact with boundary so long as the pressure remains positive everywhere. When

the pressure P given by Equation (14) becomes negative, the theory breaks down and
cavitation occurs. Hender P to be positive, we must have

P +% w1 4si? ) o0, At o

2
P23 w2 o oru? 2
2 3

Thus, if U > ,Zpsr , cavitation occurs.

The Complex Potential due to Circulation about a Circular Cylinder

q hati

Let k be the constant circulation about the cylinder. Then tiabdel form off may
be obtained by equating kathe circulation round a circle of radius r. Thus, we have

1 f ok
-_“_5(2 D k L
rug ug 2

so that f = kg
2p

Since f and y areconjugate functions, we havg =£Iog r.

Thus, the complex potential due to the circulation about a circular cylinder is given by
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. kg ik ik .
=f+iy = — =+logr =—(logr +
w Y= o Zpg 2|O( gr 4 )
:ﬁ(log red ):ﬁlog z,as z=r8 (15)
2p 2p

where Kk is called the strength of circulation.
The Liquid Streaming past a fixed Circular Cylinder with Circulation
We know that the complex potential @Wue to the circulation of strength k about the

cylinder is given by wq = %Iog z.

Again, the complex potential mor streaming past a fixed circular cylinder of radius
. . . o o Ua?
a, with velocity U, in the negative direction ofxis is given byw, =Uz +—.
z

Hence the complex potential wf=+ iy due to the cmbined effects at any point
2 .

z=rd% is given by w=w; w,=U(z _|a_) éﬁlog z, (16)
z p
a® ik
or f + yUWfrcos igsih —dces isin q))-2— (logr +
r p
2 e
=U(r +a—)cos q—kg ied(r i)sin —kdpqr
r 2p g r 2p
a? kg
so that f ¥ =+)cos %— a7
r p
a2, k
and y =U(r -—)sin G2—+|OQ r. (18)
r P
We investigate the stagnation points givengoy O, that is
2 .
d_W = U(]_ -a_) L 0
dz 72’ pz
z? ikz
. 1+—— 6
a p U
ik \/ -k2
- ° 40)( 1y
20122
Therefore ~ 2=_2PYa V4p"Ua
a 2(1)

ik -k?
> s L
4pUa  \16p“U“a
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e ik k2 !
z=ae 1 >3 (29)
8 4pUa lep“ U a |

We must now distinguish the cases
k<4 pU, k #ap, k 4=al

=sin kThen z=a(-sin bcds )the general form of the

k
a If k<4 pu, put
(a) U, put -~
stream lines are shown ngure 2.

/%Ni x
N

Figure 2
The stagnation points A, B and the interpretation of the angle are given in the Figure 2.

(b) If k =4pUa, b -g from the case (a), then z-=i.

The stagnation points coincide at the bottorthefcylinder, as shown in the Figure 3.

A
Ve
=

Figure 3

AP,

=cosh k

k
(o If k > 4paU, put
(c) pau, p 4pUa

Then z=a(-cosh bisinh

=ai(cosh b $inh

= aid (or) aie” '

fwewrite zy= ai€, 2 =ae " |z4d %
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Thus, the stagnation points are now inverse points on {esy and one is the
therefore inside the cylinder and does not belong to the motion considered.

At the stagnation point D the stream line cuts itself, such a point belowlthéeryon
the yaxis is as shown in the Figure 4.

Y
<—Uu

A\ Y/

Figure 4
From the above discussion, it follows that any point on the circumference might be

made a stagnation point by a suitable choice of the %ctio This fact isemployed in the

theory of aerofoils. We now determine the pressure at points of the cylinder.
The pressure P is given by Bernoulli's equati(:!):)mglq2 =(t).
r

Let P be the pressure at infinity. Then FP=and q = U,

so that F(t)=E Aoz,
r 2
Therefore  P=P Ly2 —1q2. (20)
r r 2 2

Since the velocity will be only tangential at the boundary of the cyliﬁéﬁerrf, $ and

hence the magnitude of the velocitysggiven by

_1H_L
U Q=a

By Equation (17), q :‘ZU sin q azl-k—J :
Y

q:

Equation (20) becomes,

PP 1., 1 . K o

—=— +U® =(2UsIin ,

r r 2 2( ! Ezp)
1 1 . K

P=P £ W =-(2Usin o 21
5 5 —qaoa)2 (21)

If X, Y be the components of thrust on the cylinder, we have
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2p 2p
= -fjP cos (crd) and Y = -f{P sin (cad ) (22)
0 0

Using Equation (21) we get

P4 Kr kwUsin of
X= -5} p—+U r 2 U2sin? q gos (ad) G
Tee 7 o pa 8202
and Y= s pE+U2r 2 U2sin? Kr, kwsin o (ad) &U
2p 2p 2 p
where fjcosq dg 6, $in cps dq @ :s?ﬁ cosqg d
0 0 0
2p
and fisingdq 6, sﬁ% dy q, spFﬁ d
0

showing that the cylinder experiences @pward lift. This effect may be attributed to

circulation phenomenon.
Conclusion

The flow past a circular cyliret is investigated based on tieo-dimensional
irrotational flow with the velocity potential and the stream function satidfiede L ap !l ac
equation and thegyiven boundary conditiond/hen the liquid streaming past a circular
cylinder, the stagnation points are found in various positions on the boundary. This fact is
empl oyed in the theory of aer ofmaothelthsustorBhe B e |
cylinder are presented.Thiesults are used the fluid mechanics, hydraulics and wind
engineering. For example, The shape of a aerodynamics body is designed. Then, it is great
importance to understand how the dynamics forcgerseratd. Therefore, the flow past a
two-dimensional cylinder is one of the most studied aerodynamics. It is relevant to many
engineering applications.
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Trochoidal Water Wave Motion

Cho Sandar Nyunt

Abstract

In this paper, two curves, namely, trochoid agdlaid, are expressed firstly. And then two
methods of fluid motion are described mathematically. Besides, equations of continuity and
motion inLagrangian form are derived. And then we suppose that position of a particular fluid
particle at time t is give by a function. Finally, this function is represented by a trochoidal
water wave motion.

Introduction

There are many curves. Among them we describe two curves, namely, trochoid and
cycloid. Trochoid means the plane locus of a point on the radius ofle, @r on the radius
produced, as the circle rolls (in a plaoa a fixed straight line. Cycloid is the plane locus of
a point which is fixed on the circumference of a circle, as the circle rolls upon a straight line,
for examplethe path described gy point on the rim of a wheel. The cycloid is a special case
of the trochoid.

Trochoid and Cycloid

7

Y N

Figure 1.1 Trochoidal Curve
If r is the radius of the rolling circle, d is the distance from the center of this circle to
the point describing the curve, arglthe angle (in radians ) subtended by the arc which has
contacted the fixed line in getting to the point under consideration then the parametric
equations of the trochoid are given by

X=rqdsin [

1.1
y=r -dcos q,u (1)

When d is geater than r, the curve has a loop between every two arches. If d is less
than r, the cve never touches the base liitds then a curtate cyclod/hend =r, the curve

is a cycloid.

N
Y
(P
-f

N\g~ic
1 ~N
>
Y X

Figure 1.2Cycloidal Curve

" Lecturer, Dr, Department of Mathematics, University of Banmaw
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If r is the radius of the rolling circle and is the central angle of this circlehe
parametric equations of the cycloid are given by

x=r( gsin )&
y=r(l -cos )yu

The cycloid has a cusp at every point where it touches the base line. The distance
along the bse line between successive cusp2ps.

Methods of Describing Fluid Motion

There are two methods for studying fluid motion mathematically. They are Lagrangian
and Eulerian methods. Lagrangian method refers to individual-rateed change and
Eulerian method refers to local time rate of change respectively.

(1.2)

In Lagrangian methqdwve study the history of each fluid partickdat is,any fluid
particle is selected and is pursued on its onward course obsénerghanges in velocity

pressure and density at each point and at each instangxl.sty, z,) be the coordinates of
the chosen particle at a given titnet,. At later time, t =t, let the coordinates of the same
paticle be (Xx,y,z).Since the chosen particle is any particle in the fluid, the coordinates
(x,y,z).will be functions of t and also of their initial value,yy,z,) so that
X=f,(Xo. Yo Zort), Y=F2(X0. Y0 Z0s1), Z F3(X0, Y0 2o, t) L€t U,v, W and a, , 3, ,g be the
components of velocity and acceleration respectively. Then we have

u=P v =¥ ZH
oot
(2.1)
TG S N ¢
T T Ta
(2.2)

In Eulerian methodwe select any point fixed in space occupied by the fluid and study
the changes which take place in velocity, pressure and density as the fluid passes through this
point. Letu,v,w be the componesbf velocity at the poin(x,y, z)at time t. Then we have

u=FK Xy, zt.wv=F(XYyzt),w =k (X,y,z1)

For a particular poin{(x,y,z), U, V,Ware functions of t,which define the mode of
variations of velocity at that point.

Equation of Continuity by Lagrangian Method

Figure 3.1



104 Banmaw University Research Journal Vol. 9

Let R, be the region occupied by the portion of a flatdthe timet =0, and R the
region occpied by the same fluid at any time t. L@, b,c)be the initialco-ordinates of a
fluid particle Byenclosed in this element amg be its density. Then mass of the fluid element
att=0isr, d kdc

Let P be the subsequent positionf at time t and let be the density of the fluid
there. Then mass of the fluid elementtatt isr ® ydz. From tle law of conservation of

mass,the mass contained inside a given volume of fluid remains unchanged throughout the
motion. Thus the total mass insi& must be equal to the total massidesR. Therefore,

N ol ed = Ofjy iy
(3.1)

From the advanced calculus, we have

dx @ zdJ=a l c
(3.2)

where Jacobiany = P%:Y:2)

I
FIRBIEFIR

By usingEquation (3.2), Equation (3.1) may bewatten as
ﬁRoﬁoﬁsl kdc d = Jr A d
N Rf{r(ﬁ- ) ad d
ro -J 0;
which is the equation of continuity in Lagrangian form.

Equation of Motion by Lagrangian Method

Let a,b,c be the initial ceordinates of any particle of fluidk, y, z its coordinates at

. " . . z
time t. The velocities of the particléa, b,c)at time t are%, —M, i and the component

2 2
. : o X
accelerationsn the same directions ar%z, % T‘% Let P be the pressure amdthe

density of the particle at time t. LeX, Y, Z be the components of the external forces per unit
mass. Then the equationsmeotion of mass of the fluid at time t are
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-

2
y 1
=y —
2 r

= &
= o

2
Z_ 7 1
Vi r
These equations contain differential coefficients with respect, {9z. To eliminate

these differentil coefficients, multiply the above equations & —M, A
la R g

N

= |w

respectively and

add; a second time b& —M, Zland add; and a third time kﬁ}% —M, —%l'and add. Then we
b p HC B ¢

get the three equations

4’x o Op W,y Z@ z WP
5%? %Jr?f ﬂ@?lé% a 8ap
u’x O By Z 4z MR
rall B R it R
aix  On . H you Zz @ z P
- X vy Y 2 0.
Lkl A R Bt B

These are the equations of motion by the Lagrangian method.

Trochoidal Water Wave

Take the axis of Xhorizaontal and the axis of Y vertically upwards. Latb be

Lagrangian parameters which fix the position of a particular fluid particle when there is no
wave. Suppose that the position of this particular particle at time t is given by

x=a +=d® sin m(a -ct#f
m ¥
1 u

y=b —€&™ cosm(a _Ct)lp
m

(5.1)

where ¢ > 0is the speed of the surface wave am O is the number of waves. From
2mb

Equation (5.1), we havéx- a)’ Hy by E=2—. Therefore the path of this particle is the
m

mb
. . A -
circle whose centre &t (a,b)and ralius is —.
m
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P,(a, b)

P(x,y)

Figure 5.1lllustrating the path of fluid particle
From Figure (5.1), we gé&ng :)k;-_a tanm (a et Therefore g #=n(a e€t)and
-y

also% = imc. Thus the angular velocity of the radius joining the particle P to the cBptre
is - mc. We have known that the equation of continuity in Lagrangian fomdis= 4. Then

J=constantwhere J= “((X—i/))) ro, andr are densities of the fluid element at time 0 and t
Ha,

J:“((X—')t/))) 2 €™ which is constant. Since J is constant, the equation of continuity
pa,
is satisfied. So Equation (5.1) represents a possible motion.

2
We have knowrthat the equation of motion in X and Y directions %é - 1R
rm
Wy 1 R WX Wy - -
and F = = —, where? and ?are the component accelerations of the particle
rom H H

(a,b)at time t, g is the gravitational acceleration, P is the pressure andhe density of
this particle at time fThus

=mc €™ cosm(a- ct) -nc B

Therefore X = constant gb %% ¢ 8™ cosm(a et)—; % & For a particle at
r c =

the free surface P must be constant, and therefore the coefficiens of(a ct must vanish.
So we getea‘?%- 2 g™ =0 and ther? =2 . Sincel 20 2 gl
¢ 2 m m 2p
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We can say that the pressure is constant if b is constant. This means that the pressure
has the same value for any given particle as it moves about. The pressure at any fluid particle
whose parameters aaeand bjs given by

rE: constant- gb —21 o

(5.2)

If we take b=t for particles in the free surface anfd= R for the pressure thereye

have constant 1 o) b%{:zeznb .Then we get
r

“og(bb) SE@E™ &)

(5.3)
which determines the pressure at any fluid particle.

Now we consider the scalar product of the velocity and position vector
udx+ vdy = [ed™ cosm(a et) &P ] a d®8- sinm(a ct)

Let M =ce™ cosm(a- ct) 8™ and N=c€™ sinm(a- ct. Then

MM _ cmd™ cosm (a- ct) +2mc&® and N _ cmd™ cosm (a- c. Since
ub pa
N

, udx+ vdyis not exact differential equation. Thus we cannot find stream function.

HM

E>

Thereforethe motion is rotationallhen udx+ vdy can be written as
-ce™ egﬁ & sinm(a et)f
m .

Let G be the circulation in the circuit. Then the circulation in an elementary
parallelogram of the liquid is}il—b (-ce®™ c) hwhich is equal te2mceé™ da | Vorticity

is the circulation per unit area of the fluid particle and the area of the parallelogdden id.

mb

1- mp
is in the opposite sense to the revolution of the particles in the circular orbits.

Therefore we get which is vorticity. Here negative sign indicates that the vorticity

Let us consider the form of the free surface. Equation (5.1) shows that x and y are

periodic functions of t, period bein@. Thus the greatest values of y repeat at points
mc

separated by the distan%%. The profiles of the surfaces of equal pressure move in the
m

positive direction of the axis of X with velocity equal to the wavgibnz—p divided by the
m

periodﬁ, that is, with velocity c. Writinggq sm(a e€t), we have
mc
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X

9 +£emb sin
m.m (5.4)
b

y

S Ce

—lemb cos
m

which are the equations of trochoid. By comparkguations (1.1) and (5.4), Equation (5.4)
can be illustrated by Figure (5.2).

y
AREEN
= AT -
; — 5 i— S
} 5
o X
Figure 5.2 Trochoidal Wave
mb
These curves are trochoids generated by a point carried at the digtarimem the
m
center of a circle of radius:,L— which mlls on the underside of the liney =b 4& If b=0,
m m
the corresponding profile is a cycloid. So Equaffed) can be written as follows:
x=1(qsin )&
m T
= —1005 q %J
m Y

(5.5)
At this time the vorticity is infinite at the cusp of thectyid because the vorticity is
2mce™?

- T am .Besides vorticity decreases rapidly in descending into the liquid. This peaess
be illustrated as Figure (5.3

Figure 5.3Cycloidal Wave

Any one of these liremay be taken as representing the free surface. The dotted lines
represent the successive forms taken by a line of particles which is vertical when it passes
through a crest or a trough. Lgt=k be the mean level corresponding ty @armochoid taken
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2mb
over a wavelength. Then we ggfy - k) dx =0. Finally we getb- k _e2 . Thus the mean
m

level is below the path of the center of the generating circle.
Again we consider kinetic energy (KE) and potentialrgpn€PE) over a wavelength.

The mass of the elementary particleris] @ h and %O—I; g®which is equal toc?e®™. If

we take b = Ito define the free surfacthen

2p
b &
i e €m™)Fem™dadt

a

KE =

N -

1 ,° 2
- = rCZ ﬁ(eZmb e4mb)_p db
2 . m

_ rCZ pé'Ean e4mb g

é U
m é2m 4m(J

b
2p_ L2 2 and 2¢”
m m m

2 242
trough, KE is equal tor gléh - 2|Ib; ) which is the kinetic energy over a wésegth.And

Putting =hwhich is the height of the crest above the

then

which is the potential energy over a wavegn Thus we get the fact th#&E over a
wavelength is equal to PE over a wavelength.

Next the fluid particle descrilsecircleswith constant speedind the pressure at a
particle is the same at every position in its orbit. Now consider any particle whose orbit meets
a fixed vertical plane at A and&s inFigure (5.4).

A

N
N

B

Figure 5.4 Moving of the fluid particle with constant speed c on a
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No kinetic energy crosses this plane during a periadyfat crosses from left to right
at A goes back from right to left at B. On the other hand potential energy does cross, for the
potential energy per unit mass at A exceeds that at B by the product of g and AB. Clearly, the
potential enayy transports wit the wave cthat is with velocityc. But the potential energy is

half the total energy. Therefore the total energy is transported with veﬂzécitir hen
the goup velocityc, = ﬁ,
dm

=c m—,
dm

—¢ 4made d ¢
& dm ¢

Conclusion

Equation (5.1) satisfies the equations of continuity and motion by Lagrangian method.
Besides, it forms the curve of trochoid. In addition, it has a property of wave motion.
Therefore Equation (5.1) represents trochoidal water wave
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Some Zooplankton Species frolKka ung Hmu D$%againg Regiono
Upper Myanmar

Win Mar* andNi Ni Win?

Abstract

This studyreportsthe morphological characters some zooplankton spasfrom Kaung Hmu

Daw Al nnd Sagaing Region, Upper My &toMayr . Study
2016. A total of 12 species zooplankton belonging to 10 genera under 7 families, 3 orders, 3

classes and 2 phylaere recorded. Systematiposition andgeneraldescription of recorded
zooplanktonspecieswere presented in detailed. Colqahvotomicrographsf species recorded

were alsogiven The present study provides an informative data and helps to understand the
occurrence of zooplankton specfesmt h i B0 fi(lLna k e ) .

Keywords morphology, speciezooplankton systematicposition occurrence
Introduction

The aquatic environment supports various communities of living organisms. They
constitute the biotic load of a pond. Plankton designates the catyro@ipelagic organisms,
composed of various groups, which are in suspension in water. Plankton is divided into
phytoplankton or photosynthetic organisms and zooplankton or heterotrophic organisms.
Zooplankton is subdivided, according to size, into micomankton, mesozooplankton and
macrozooplankton. Microzooplankt®are the smallest organisms, consisting of flagellates,
ciliates and rotifers. Mesozooplankton is comprised of cladocerans and macrozooplankton of
copepods or cladocerans (llgtial.,2013.

Singh et al., (2014) stated thataoplankton communities are typically diverse and
occur in almost all lakes and ponds. They are vital to the lake community and form the second
level in the food web. They are important in the aquatic food web becatisraibundance,
distribution and wide range of feeding habits

Zooplankton is tiny aquatic creatures and they drift in water columns of both marine
and freshwater bodies to move any great distance. The zooplankton in general belong to four
main taxonomg groups such as Rotifera, Cladocera, Copepoda and Ostracoda and their
communities constitute an important component of aquatic ecosystem and many species are
suitable as live foadRotifers are important food for most fish and pra{8irsat and
Jogadanp2011)

Heinneretal.,( 2005) stated that in a | akebs ec
role in the food chain of a particular aquatic ecosystem as they serve as primary consumers of
the ecosystem and are often an important link in the transfionmaf energy from producers
to consumers. Moreover zooplankton forms an important link in the dynamic ecosystems of
estuaries, bays, rivers and lakes and by serving as prey for transferring nutrients to higher
tropic levels.

Kaung Hmu Daw ifi ISagaing Tenvnship, &Sagaidg Region, Upper
Myanmar is one of the important sources for the number of fishes caught each year support to

! Professor, Department of Zoology, Universitf Banmaw

2 Associate Professpbepartment of Zoology, Univsity of Mandalay
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local consumption of Sagaing environs. It is the large lake connected with the Ayeyarwaddy

River through MyitsutStream Kaung Hmu Daw Alnno is a place
fauna so there is a need to maintain the friendly nature of the lake in which a rich diversity of

aguatic fauna existed and thrive.

There are no previous records and in formation concerning withlamkton species
from this Alnno thereforethis study is the pioneer woikn the morphology of zooplankton
speciesThe aim of thepresent studyas torecord and identify theome zooplanktospecies
fomKaung Hmu Daw Al nnd Sagaing Regi on, Upper My

Materials and methods
Study Area

Kaung Hmu Dsa av disfiidutorg of the Ayeyarwady River in Sagaing
Township,.Sagai ng Regi on. T P1P 5s43Ng Bili 5 5BN) hjliatdlidesande t we e n
95°5 51N} Bp°5 64Ny njongitudes It covers an areaf approximately about 529.2 hectares
with an average depth 0.61 meter and the depth of lake vary markedly with seasonal rainfall
and about 9 meter in depth at the deepest point during flood period

Study period
The study period lasted froAugust, 205 to May, 2016.
Collection, preservation and identification of zooplankton

Water samples containing microorganisms were collected during87000am by
using the plastic bucket and then put into one litre plastic bottle. The collected water samples
were caned to the laboratory of Zoology Department, Mandalay University.

The plastic bottle containing water samples were opened and then allowed to settle for
sedimentation about four hours. The supernatant water was removed and the remaining water
including sednent was put into the beaker. The water sanighe drop) was collected with
micropipette and placed on a glass slide and then covered by cover slip for the observation of
microorganisms.

Microorganisms were examined using a compound microscope (Olyrdppan)
under various magnifications of 400. Taxonomic determination of microorganisms was
performed with a light microscope on living materials and photomicrographs were taken with
Olympus digital camera and image analyser digital microscope (Olymptdks2BX41).
Classification and identification of zooplanktonwere followed by Pennak (1953) and
Edmondson (1966).

Results

A total of 12 species zooplankton belonging to 10 genera under 7 fariteders, 3
classes and 2 phyla were recorded.

Systematic Pogion and General Description of Zooplankton

Phylum Rotifera
Class Monogononta
Order Ploima
Family Brachionidae
Genus Anuraeopsis

Species (1) Anuraeopsis navicula&oose, 188¢Plate 1. A)
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Lorica spindleshaped, its widest part near the middle butcdedal usually tapering
gently than anterior one, the latter often pointed although provided with a cleft in the middle.
Ventral lorica is like a triangular flag, its widest part near the anterior extremelipliea in
shape and spinous along the mardldaudal part is rather round than truncated and much
more elongated than in fissa.

Phylum Rotifera
Class Monogononta
Order Ploima
Family Brachionidae
Genus Brachionus

Species (2) Brachionus angularisGosse, 185{Plate 1. B)

Lorica oval and peashged. The greatest width is somewhat below the middle of the
lorica. Anterior margin with two median spines. Foot opening with-gsh&ped aperture and
two short bluntly pointed protuberances in the ventral plate, relatively close together and
convergent.

Phylum Rotifera
Class Monogononta
Order Ploima
Family Brachionidae
Genus Brachionus

Species (3) Brachionus falcatugacharias, 1898 late 1. C)

It is loricated species. Body oval shape. Anterior margin with six spines; intermediates
much longer and cued ventrally, medians and laterals shorter. Foot annunated. Foot
opening, not protruding but with two, often very long spines with one ovary. The egg usually
attach to the posterior end of the body.

Phylum Rotifera
Class Monogononta
Order Ploima
Family Brachionidae
Genus Notholca

Species (4) Notholca acuminataCarlin, 1943(Plate 1. D)

With one ovary, without foot or attachment disc. Lorica a boxlike structure.Spine on
anterior margin of lorica. Dorsal plate smooth with longitudinal striation.Dqisa¢ rigid.
With broad base, tapering distally. Length greater than width. Caudal appendage truncated.

Phylum Rotifera
Class Monogononta
Order Ploima
Family Brachionidae

Genus Notholca



114 Banmaw University Research Journal Vol. 9

Species (5) Notholca caudatg Ehrenberg, 1832) (Plate 1. E)

With one ovary without foot or attachment disc. Body without such appendages.
Lorica a boxlike structureSpine on anterior margin of lorica. Dorsal plat smooth with
longitudinal striation. Dorsal plate rigid.With broad base, sharply pointed distalygth
greater than width. Caudal appendage relatively long.

Phylum Rotifera
Class Monogononta
Order Ploima
Family Lecanidae
Genus Lecane

Species (6) Lecane leontingPlate 1. F)

With one ovary. Trophi of any type but ramate. Body not compressed. Dorsatesurf
without spine. Anterior margin slightly concave. Foot and toes together shorter than lorica.
Foot projects through hole in ventral plate near posterior end; relatively short. Toes are very
long, straight, ending in a claw with basal spicule.

Phylum Rotfera
Class Monogononta
Order Ploima
Family Lecanidae
Genus Monostyla

Species (7) Monostyla bullaGoose, 1886Plate 1. G)

Lorica elongated ovate. With one vary; trophy ramate. With stiff and well developed
lorica, posterior end rounded and anteead slightly narrower, anterior margin deep; body
not compressed. With a foot end in one toe; foot projects through hole in ventral plate near
posterior end; foot and toes together shorter than lorica.

Phylum Rotifera

Class Monogononta
Order Ploima

Family Trichocercidae
Genus Trichocerca

Species (8) Trichocerca similigPlate 1. H)

Anterior erd with two equally long spineKeel beginning from the base of the
anterior spines and extending about 1/3 the body length. Foot apparenilyirtted. Toes
shat and unequal.

Phylum Arthropoda
Class Brachiopoda
Order Cladocera
Family Daphniidae
Genus Scapholeberis

Species (9) Scapholeberis kingbars, 1903Plate 1. 1)
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Body not compressed; shape more or less quadrate. Posterior and ventral margin
straight.Antennules very smalPostabdomen short and broad, rounded at positerior end; 5 to
6 and spines. Cervical sinus deep. Rostrum well developed. Head small, depressed. Claws
denticulate, not pectinate.

Phylum Arthropoda
Class Brachiopoda
Order Cladocera
Family Macrothricidae
Genus Macrothrix

Species (10) Macrothrix laticornisJurine, 182(Plate 1. J)

Body and legs enclosed in bivalve carapace. Body rawate; dorsal edge serrated
with fine teeth; head rounded. Compoundye presentAntemule broader distally; a
setiferous projectioon posterior margin near apegterior margin with several fine incision.
Head extended; rostrum far from margin of valves. Postaled with numerous fine spines;
anus terminal.

Phylum Arthropoda
Class Brachopoda
Order Cladocera
Family Chydroidae
Genus Chydorus

Species (11) Chydorus ovaligPlate 1. K)

Antennule with 1 olfactory seta proximal to cluster at end. Postabdomen with rounded
apex; 12 to 15 marginal denticles. Claws with 2 basal spines, thh@natominute. Color
yellow, transparent. Shape spherical or ovate. Rostrum long and actue.

Phylum Arthropoda
Class Copepoda
Order Calanoida
Family Diaptomidae
Genus Diaptomus

Species (12) Diaptomussp.(Plate 1L)

Anterior part of the bdy much broder than posterior.Six-segmented, the
cephalothorax and thoracic segment 2 to 6. Head is not different from the thorax. First
antennae long, composed of 22 segments. The head and thorax bear segmented appendag
but the abdomen without appendages. Urosomeh narrowethan metasome. Caudal ramus
not elongated, length two twice of width.
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A. Anuraeopsis naviculéX 400) B. Branchionus angulariéX 400)

C. Branchionus falcatugX 400) D. Notholca acuminat#X 400)

E. Notholca caudat#&X 400 F. Lecane leontingX 400)
Plate 1. Zooplankton species recorded undd?hylum Rotifera

G. Monostyla bulla(X 400) H. Trichocerca similigX 400)
Plate 1. (Continued) Zooplankton species recorded undé&hylum Rotifera
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K. Chydorus ovaligX 400) L. Diaptomussp. (X 400)
Plate 1. (Continued) Zooplankton species recorded undéthylum Arthropoda
Discussion and conclusion

This study reports themorphological inestigationof some zooplanktospeciesrom
Kaung Hmu Daw Al nnd Sagaing Regi omtoMag,t udy
2016. A total of 12 species zooplankton belonging to 10 genenaler 7 families, 3 orders, 3
classes and 2 phyleererecordedn the present study.

Zooplankton is a valuable food source for planktivorous fish and other organisms. The
presence or absence of healthy zooplankton populations can determine some commercial
fisheries success in both fresh and salt water bodies. Theredoucting on the zooplankton
species in the lake should be studied to determine their condition for tropic level of the lake
community.

For this reason, some local workers investigated on the zooplankton species
occurrence from some lakes at Upper MyannThandar Saw (2005) recorded 12 species of
cladocerans and cyclops from southern part of Kandawgyi, MandaliayMaw Oo (2008)
recorded a total of 23 species including 16 species of rotifers, 4 species of cladocerans and 2
species of copepods from Thegthaman Lake, Mandalay. Thynn Thynn Aung (2013)
recorded a total of 16 zooplankton spedigsspecies of rotifers, 3 species of cladocerans and
2 species of copepods from Meiktila Lake, Meiktila Twonship.

According to Koli and Muley (2012), zooplanktonopides an important food source
in aguaculture ponds and directly related with the growth of fish especially prawn and shrimp.
Some zooplankton species have become popular as live food for both marine and freshwater
aquacultures. Zooplanktons occupy theasel trophic level in the food chain, the first being
occupied by phytoplankton.
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In lake ecosystems, these organisms are the main food source for invertebrates, fishes,
and sometimes for aquatic birds. Moreover, zooplankton are the principal source @rfood
fish within the water body and also plays a very important role in the food chain as they are in
the second trophic level as primary consumer and also as contributors to the next trophic level.

For that reason, it may be assumed that zooplanktorespecio f Kaung Hmu Daw
also may provide as necessary food sources for prawn and fish sBecasseKaung Hmu
Daw Alnno (Lake) is considered as an i mportan
are abundant, available and caught as an ecaadignimportant food for local consumption.
The author hoped that the present study provides an informative data and helps to understand
t he aquatic faunm 4k @okchitairctlkee camimunityhsirusturdifdr the
long term managementoffKkung Hmu Daw Al nnodo (Lake),isSagaing
also needed.
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Root Rot and Root Knot Nematodes in Monsoon Rice Field,
Banmaw Township, Kachin State

Khin War War andCho Nandar

Abstract

The study was conducted on rice root nematodes on different monsoon rice fields in Banmaw
Township, Kachin State. The soil and root samples were collected at fortnight interval from
differert rice fields. The extraction of nematodes from collected samples was carried out by
using Wtitehead tray method (Whiteheathd Hemming, 1965). The two species of rice root
nematodes were recorded in the samples and belong to under the two differeat farhir
morphological characters were not similar. In rice field | (Sihe village) and rice field Il (Siin
village), the highest population éfirschmanniella oryzagvas observed in both soil and root
samples. In these fields, the lowest populatioMefoidogyne graminicolavas found in both
samples. In rice field 1l (Mophein village) the highest and lowest population of soil and root
samples was recorded M. graminicola and H. oryzae respectively.In the individuals
population of root rot and root khaematodes he highest individugbopulation ofH. oryzae

was recorded in RF I1. T hHe oryzagwas founchilRFMiandlu al 6 s p o
I'1l. The highest iMigtaminicothwas fodnd in RFOID and thetlowesh o f
was in RF | According to interview survey from rice field owners, the highest yield was
observed in RF | that the total number of nematodes was lowest. The lowest yield was
observed in RF Il that the total number of nematodes was highest.

keywords: rice root nemades
Introduction

Rice Oryza satival.) is a monocotyledonous plant belonging to the grass family
(Gramineae) . Rice is the major staple foo
provides approximately 23% of daily caloric intake, especiallgantheast AsigdRehm and
Espig, 1976). In Myanmar, rice is the national food crop. Rice production needed for local
consumption as well as for expdbobermann and Fairhurst, 2000).

There are a lot of rice diseases commonly classified into four groups arei¢hngus,
bacteria, virus, and nematodes. Parasitic nematodes infect various types of organisms
including plants, insects, animals and humans. Rlardsitic nematodes typically live in soll
ard feed on cells in plant roo{®©teifa, 1997). Nematode @amites of rice include rice white
tip nematode Aphelenchoides bessgyrice stem nematodé®itylenlenchus angustiysroot
rot nematode Hirschmanniellaspp.), root knot nematodevi€loidogynespp.), rice cyst
nematode Heterodera oryzae stunt nematode T¢lenchorynchusspp.), ring nematode
(Criconemoidespp.) and lance nematodégplolaimusspp.) (Butler1913; 1919).

The objetives of the present study were tdentify the root rot and root knot
nematodesto assess the species composition in soil rmeds samplesnd b compare the
population of root rot and root knot nematades

! Associate Professor, Department of Zoology, Universitganmaw
2 Demonstrator, Department of Zoolodyniversityof Banmaw
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Materials and Methods
Study areas and period

Survey was carrgout at different sites in B¢ (RF 1),Siin (RF Il) and Mghein (RF
ll) villages in Banmaw Township, Kachfatate. This study was conducted from June 2017 to
January 2018.

Collection of soil and plant samples

Before plantingsoil samples were taken with garden trowel from four corners and one
center at a depth between 10 cm to 20 cm from each site. Two wisakplanting, five
plants including soil samples at the same depth were randomly collected fortnight interval
from each site. The samples were placed in an ingiidlastic bag with a complete label.

Extraction of nematodes from soil

Soil samples takefiom each plot were thoroughly mixed and 100 cc of the composite
soil were used for nematode extraction by Whitehead tray method (Whitehead and Hemming,
1965). The soil sample was evenly spread on a malslth which was in a plastic best that
was placd in a plastic trayAbout 250 ml of water was carefully added down the inside edge
of the tray until the soil looked wet. The tray was kept at room temperature for 24 hrs. The
basket is slowly and carefully removed and nematodes suspension from theaBay w
concentrated by pouring into a 250 ml beaker and the nematodes suspension was left to settle
for 2 to 3 hrs for nematodes tink to the bottom. The upperyer of water was carefully
decanted to remain 20 ml nematode suspension. It was thoroughly loyixegetting for 15
sec then 1 ml of the suspension was transferred to a counting dish. The nematodes were
picked in a drop of water on a glass slide under a dissecting microscope. They were counted
and identified under compound microscope accordinghov@od (1950), Siddigi (1985)

Hunt (1993; 2002and Bridge (2005).

Extraction of nematodes from roots

Rice root samples were washed with tap waterjntatsmall pieces about 1 cm long
then mixed together. A 10 g of mixed root pieces s@ead on a twlayers of tissue paper in
a sieveattached witha glass Petrilish. Water from wash bottle was poured between the sieve
and the Petrdish just to cover the roots on the tissue paper and left at room temperature for
24 hrs. Then the other steps were doiected above method.



Banmaw University Researcburnal Vol. 9 121

9SO0E o0 97°00"E
1
THE REPUBLIC OF THE UNION OF MYANMAR BANMAW DISTRICT a
e - "
z 24 a
s INDIA s
t 8 MYITKYINA
'Sghaing Regidgf? DISTRICT
d MOHNYIN. PEOPLE'S
DISTRICT J REPUBLIC
OF CHINA
LAOS
£ B
£ w4 pEOPLE'S | £
§ il Mansi Township REPUBLIC E :;.
OF CHINA
z Idian Ocean %
5 i | 5 MUSE
S & DISTRICT
‘ KYAUKME
. DISTRICT
Legend
- Reserved Forest
; b5 === Township Boundary
£ 5875 o 175 350 525K EE e sy > Ayeyarwady River .
N K [ 51 = [ B3
T &
05“1}'01 IOO“’)’O'E 97°00"E
97°10'30"E 97°12'0"E 97°13'30"E 97°15'0"E 97°16'30"E 97°18'0"E 97°19'30"E 97°21'0"E 97°22'30"E
1 1 1 1 1 1 1 1
E =
2] & w ef-2
a ‘\9_.;11/ oy ‘1‘2‘»' ;",
7 L4
/
£ [ e
& | | &
S rd g
v
z \
g % JA& : 15 075 0 15 3 45 £
& h Bh Vt‘ O N B -
| ' Bl :
‘ o Legend
z % Study Sites
‘:Z- £ 5 Y I BMWU i
5 IS i I:] Village Tracts T
Islands >
R - Urban Area
< River
" o PHHR 5w Airport
) - ' * Nampha In z
5 4 e T E
1 1 ) L) 1 L 1 1 1
97°10'30"E 97°12'0"E 97°13'30"E 97°15'0"E 97°16'30"E 97°18'0"E 97°19'30"E 97°21'0"E 97°22'30"E

Source. Department of Geography, Banmaw University

Fig. 1. Map of study sites
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C. Rice field Il (RF Ill) in Mophein village

Plate 1 Studied of rice fields
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LECTAONLE SCALE

E Cutting roots F. Left 24hrs at room temperature

Plate 2. Extraction of nematodes from soil and samples

Results
Identification of recorded root nematodes

The two different recorded of root nematodes were root rot nematode
(Hirschmanniella oryzgeand root knot nematod&éloidogyne graminicola They belong to
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the same phylum, class and order although under two different families (Pratylenchidae and
Meloidogynidae) (Table 1).

Table 1. Identification of recorded species

Phylum Class Order Family Genus Species

Nematala |Secernentea | Tylenchida| Pratylenchidae |Hirschmanniella |H. oryzae

Meloidogynidae | Meloidogyne M. graminicola

Distinct characters of recorded nematodes
Hirschmanniella oryzad_uc & Goodey, 1963

Body length is long, slender nematodes dying moiess straight or ventrally arcuate
on application of gentle heat. Stylet strongly developed with rounded basal knobs. In female,
vulva is median; genital system with two functional and equally developed genital tracts, one
anteriorly and one posteriortirected; tail elongate, conoid, terminal mucron often present. It
is migratory endoparasites. Male tail is similar to female; bursa not reaching to tail tip,
spicules, arcuate. The structure of juvenile similar to adult and no sex orgarl(R|&8eC).

Meloidogynegraminicola Goeldi, 1887

Juvenile is slender, vermiform. Cuticle whitish, thin, annulated Stylet short; Tail
conical with hyaline portion starting near tail tip. It is sedentary endoparasite. It was found soil
and root samples. Male and fela were not found (PlateD).

Species composition of soil and root samples

In rice field I (Sihe village) and rice field Il (Siin vellege), the highest populatioH.of
oryzaewas found in soil and root samples. The lowest populatiokl.ajraminicola were
recorded in both samples. In rice field 1ll (Mopheitlage), H. oryzaepopulationwaslowest
in both soil and root sampla#thoughM. graminicolawas thehighest(Fig. 2).

Compare the population of root rot and root knot nematodes

The highest individal population ofH. oryzaewas found in rice field Il and the same
individuals population oH. oryzaewere also on RF | & lll. The highest and lowest individual
population ofM. graminicolawas observed in rice field RF Ill and RF | respectively (Fig. 3)

The total population percent of root rot and root knot nematodes in studied sites were recorded
in 63% and 37% respectively (Fig. 4). According to interview survey, the vyield loss was
recorded from Mophein and Siin village.
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O Hirschmanniella oryzae B Meloidogyne graminicola

No. of nematodes

Collected samples

Fig 2. Species composition in soil and root samples

||:| Hirschmanniella oryzael Meloidogyne graminicole{
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RF I RF Il RF I
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Fig 3. Individuals number of rice root nematodes population in different sites

|I:I Hirschmanniella oryzae O Meloidogyne graminicola |

37%

Fig 4.Population percent of root rot@moot knot nematodes on collected tietds
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A. Hirschmanniella oryza®lale 400X B. H. oryzaeFemale 400X

D. H oryzaeJuvenile 400X C. Meloidogyne graminicolduvenile 400X

Plate 1 Morphological structure of H. oryzae

Discussion

In Myanmay rice is the major agricultural crognd isgrow throughout the country
The Chin 3 rice variety is grown in summand monsoon season at Banmaw environs. In the
present study, two kinds of different root nematodes belongs to the same phylum, class and
family although different order were recorded in soil and root samples at different monsoon
rice fields from Banmawrevirons.

The different characters of recorded root nematodes in the present survey were varied
according to their morphological structures. The diversity of exhibited by Tylenchida
demands a careful study of their morphological characters for sepashtjenera and species
(Siddiqi, 1985).

A number of genera of plant parasitic nematodes are associated with rice in Myanmar.
There wereDitylenchus Hirschmanniella Meloidogyneand AphelenchoidegAung Swe,
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1997; Ohnmar Thein, 1998). During study periadotal of only two genera of plaparasitic
nematodes were observed in all samples of different rice fields during study period. This
finding was not similar from the above finding. It may be due to the different study sites and
other environmental faors.

Rice ufra disease caused Ditylenchus angustus one of the most serious diseases in
delta region (Yi Yi Myintet al, 1991). In the study period, this nematode was not completely
found in all different rice fields. This finding was not agreethwii Yi Myint. It may be due
to different weather parameter and rice variety.

White tip nematodeA. besseyiwas found in the seed samples of Sinayekari 2 in Nan
Kway village, Kachin State (Ohnmar Thein, 1998). It also was observed in Manawthukha
variety at Hlegu, Kyauktan, Thonegwa, Taikkyi, Yinmarpin, Yaezin and Thanatpin township
(Khin War War, 2009). In present study, it was not found in all seed samples. It may be due to
different rice variety because it is seed borne nematode.

Hirschmanniella oryza has also been reported on rice in other Asian countries
(Bridge et al, 2005). Zin Thu Zar Maung (2011) conducted the collection of soil and root
samples from 539 fields from 11 monsoon rice varieties in 12 regions of Myanmar. In the
present studyH. oryzaewas observed in all rice soil and root samples from different rice
fields. This finding is agreed with the statement of above authors.

In the Ayeyarwady River Deltdyleloidogyne graminicolandH. oryzaewere found
in both summer and monsoon rice \ghnog season in delta region. Moreover no root galls
were observed in monsoon rice (Pa Pa ¥ial, 2013). During study period, the both species
were observed in monsoon rice in Banmaw environs and was not found the root galls. This
result coincided witlthe above finding.

The result of our study show that the most important rice growing areas in Banmaw
environs were all heavily infested by rice root rot nematddleoryzaeand root knot
nematodeM. graminicola According to interview survey, the yieldds was recorded from
Mophein and Siin villagelt may be caused by above factoiMoreover, the highest
population ofH. oryzaeandM. graminicolawere observed in RF Il (Siin village) and RF IlI
(Mophein village) respectivelylhis fact may be due to tinalifferent topography.
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Grooming Behaviour of Rhesus macaqueMacacamulatta)
(Zimmermann, 1780) in Pho Win Taung area,
Yinmarbin Township, Sagaing Region

Nwe Nwe Wirt, Thu Zar Khaing

Abstract

Grooming behaviourof rhesus macaquéMacaca mulatta from Pho Win Taung area,
Yinmabin Township was investigated during September 2014 to January 2015. Data was
collected on the focal group using five minutes scan at ten minutes intervals to determine the
activities of indviduals. A total of (180) scans in (15) hrs of scan time was used during the
study period. A total of 352 frequency of grooming behaviour, of which 164 sessions (46.59%)
was heterosex grooming, 16 sessions (4.55%) wasgaotming, 159 sessions (45.17%s
between mother and infant grooming and 13 sessions (3.69%) was between any closely related
individuals. It was found that frequency of grooming activities varied to age and sex classes on
monthly basis. Grooming is in fact, an instinct passed from rgéoe to generation,
establishing social bondage and maintains the sustainability of the primates.

Keywords: Grooming behaviour, RhesuacaquePhoWin Taung
INTRODUCTION

Nonhuman primates are known to exhibit a wide variety of social and grouping
patterns (Hsu and LirR001). Rhesus monkejacaca mulattas an old world monkey and
belongs to Ordei Primates, Familyi Cercopithecidae, Genus Macacaand Species
mulatta. Rhesus macaques are Asian primates with a current geographic distribution tha
encompasses many countries such as Afghanistan, India, Thailand, China, Pakistan, Bhutan,
Myanmar, Nepal, Bangladesh, Laos and Vietnam (Maestripieri and Hoffman, 2012).

Macaques are mediugized monkeys with stout bodies and strong limbs. Rhesus
macaque characterized by dusty brown is color with little to no fur on their reddish pink
faces. Male and female are sexually dimorphic. Infants are normally less than one year.
Juveniles are more than one year and less than two years. The rhesus macaquestibempos
multi-male and multfemale type of society (Chopet al, 2011).

Both in natural habitats and in captivity, it is not uncommon for one member of a
group of monkeys to be seen approach another member and once contact has been establishe
raise thefur of thesecond individual anrush it carefully with either the palm or back of the
hand, picking out all sorts of detritus and ectoparasites. When one individual directs its
attention to another, the activity is referred to as-gitwoming or sociabrooming. When
body cleaning is selfirected, the activity is referrd to as autogroegnor selfgrooming
(Turillazzi, Marchini, Alessandroni, Bald&ampanella and Trucchi 1982).

Although grooming has primarily the hygienic function in many mammals)gbe
grooming appear to serve largely a social function. Social grooming is most frequently
directed precisely to these areas like back, ftdpeeck, head and flank (Hutchin and Barash,
1976).

In primate, grooming is a major social activity by which wduals that live in
proximity can bond and reinforce social structures by regulating group life and promoting
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cohesion within social groups. Social grooming is also used as a form of reconciliation and
means to resolve conflicts in some species. Thelmatimed or gani zati on of
is characterized by kinship and frequent social grooming, especially among females (Lin,
Agoramoorthy, Huang and Hus, 2008).

Many individuals seem to be able to develop complex social strategies like tactical
decepibn and use them in various social contexts such as competition for food, access to mate
and allegrooming (Singa, 2003; cited by Melet1 al, 2006). Grooming relationships among
macaque females are relatively intense, and mothers with newborn infarikg aisteect more
attention than those without infants (Mehu, Huynen and Agoramq@®@iog).

Social grooming is to be the basic form by whiacaca mulattarelated to each
other. In motheoffspring relations, grooming constitutes an indispensable fdriaatile
communication for the correct development of affective bonds. Mathiefant grooming
begins shortly after parturition (Watson, 1908; cited by Turillaezal, 1982).

During the mating season, social grooming in -ft@eging groups of Japase

monkeys increases noticeably between heterosexual couples and high ranking males appear to

prefer females as grooming partners (Turillazal, 1982).

Grooming can be a commodity interchanged for mating opportunities. Broad support
comes from obseations of primate species in which males groom females more frequently
when females are swollen or receptive to mate. Males in sigle groups face less
competition for mating opportunities than males in muléle groups. All males in muiti
male groupswould invest more in social goming with the female (BarellRichard and
Mundry 2011).

Grooming also acts as an appeantneehavior by which individualedue tension or
redirect aggression. Grooming has often been found to occur most frequentlymathime.
(Rowellet al, 1991).

In Pho Win Taung area, grooming behavior of rhesus macaddaeata mulatti
appeared between adult male and adult female, mother to her offspring and among closely
related individuals.

Dataon thebehavior of rlesus macaque from different places already existed (Naw
Phaw Phaw Say, 2005; Aye Mi San, 2007 and Nwe Nwe Win, 2013). Therefore, there is a
needto carry out the same trendwork inPo Win Taung area where groups ofenjoy the defacto
protection afforded by théocal populace. The monkeys become so muchaccustomed to
thehuma presence, making at easieonduct the study. Thus PoWin Taung was chosenasthe
areaof study.

The objectives of the present study are:

- to compare grooming sessions of rhesus macaqudfinett age and sex classes.
- to study monthly frequency of interaction between grooming partners

MATERIALS AND METHODS
Study area

The present study was conducted in Pho Win Taung area, Yinmarbin Township,
Sagaing Region. It lies between latitude 22° 4248"1 22° 03' 59.01" N and between
longitude 94° 57' 58.47" 95° 00' 06.05" E. It is situated at the western bank of the Chindwin
River. The altitude of the mountain is 289.63 m above sea level. It is covered with dry forest
community. (Fig. 1).
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Study period
The study period lasted from September, 2014 to February, 2015.
Study site

To study grooming behavior of rhesus macaque, Nwa Tho Taung and around Su
Taung Pyay Pagoda in Pho Win Taung area were selected.

Study group

From the study site, 15 indduals (four adult males, seven adult females and four
infants) of rhesus macaques of different ages and sexes were chosen as focal group.

Identification of species

The identification of species was made after Burton (1965), Tun Yin (1967), Brandon
Jones et al.(2004) and Francis (2008).

Age categories

The age categories such as infant, juvenile and adult were determined on the basis of
physical characters and behavior according to Singh, 1B&ite 1)

Data collection

Data was collected using five imutes scan sampling at ten minutes intervals to
determine the grooming activity of individuals. The field work was done in the morning from
07:00 to 12:00 hours and in the evening from 13:00 to 17:00 hours. A total of (180) scan
samples in (15) hrs of scdime were used during the study period (Saeka., 2012).

Grooming behavior

Approach : One individual moving towards another individual.

Solicit . An invitation to another animal to groom. Animal lies down or
contact sitting or sit facing its groongmpatners.

Groom : Manipulating fur and skin of another individual with fingers,
mouth and teeth to remove bits of dirt, ectoparasites, etc.

Grooming session . The time spent in close proximity during which grooming
occurred.

Termination . Cessation of gmming, one or both individuals leaving the site
of session.

Reciprocal Grooming : Both individuals groom with each other in a single session.
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RESULTS

Systematic position of study species
Kingdom - Animalia
Phylum - Chordata
Subphylum - Vertebrata
Class - Mammalia
Order - Primate
Family - Cercopithecidae (Gray, 1821)
Subfamily - Cercopittecinae
Genus - Macaca(Lacapede, 1799)
Species - M. mulatta(Zimmermann, 1780)
Common name - Rhesus macaque
Local name - myauksat

- myaukni

- myaukphin-ni

Grooming behavior
Characteristic of grooming

A total of 352 bouts of grooming behavior were efved in four adult focal males,
seven adult focal females and four infants. Based on the records of partners, the grooming was
divided into four categories; heterosexual grooming;@&lbming or autarooming, mother
and infant grooming and homosexualogming that observed between closely related
individuals.

A total of 352 grooming sessions, 164 bouts (32.8+30.4) were heterosexual grooming,
16 bouts (3.2+0.7) were sajfooming or autagrooming, 159 bouts (31.8+24.5)were between
mother and infant graning, 13 bouts (2.6+0.8) were between any closely related individuals
(Table 1, Fig..1).

Grooming session

It was initiated by the approaching of an individual to another with solicitation, and
one or two individuals began grooming. Grooming sessions erenated when @wor both
animals left away from counterpart.

Heterosexual grooming

Total of 352 grooming sessions, 164 sessions occurred before and after mounting
between mating partners. Reciprocal grooming was often recorded between paatiey
(Plate. 2).

The monthly highest peak of the heterosexual grooming (67) was observed in
December, 2014 that coincided with the highest frequency of mating. On the other hand, in
September 2014, heterosexual grooming was not observed.

The highesffrequency in heterosexual grooming was found in December, 2014 (67)
(40.85%), followed by in January, 2015 (53) (32.32%), in November, 2014 (42) (25. 61%) in
October in 2014 (2) (1.22%) (Table 1 and 2; Fig. 3).
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Self-grooming or Auto-grooming
It was obsered that autagrooming occurred less frequently (Table 1; Fig. 2; Plate. 3)
Mother to offspring grooming

Frequency of mother to infant grooming depends on the age of infant. The life stages
of rhesus macaques were distinguished by the color of bodyamairghysical character. The
infant has the hair of shiny gold (Plate. 4).

The highest frequency of grooming in mothefiant relationship was found in
September, 2014 (69) (43.40%), followed by in October, 2014 (48) (30.19%), in November,
2014 (30) (18.8%), in December, 2014 (9) (5.66%) and in January, 2015 (3) (1.89%)
(Table. 1 and 2; Fig. 3).

Grooming between closely related individuals

Total of 352 grooming closely related individuals occurred on homosexual pairs. In
most of the grooming sessmnadult females generally initiated as an active partner with
related females and juveniles. Male to male grooming occurred less frequently (Table.1,
Fig. 2; Plate.p

Table (1) Monthly frequency of grooming behaviour of rhesus macaques
during September, 2014 to January, 20@bservation time = 900 mins)
Time spent on grooming behavior (min)

Grooming
behavior Sep Oct Nov Dec Jan Total Mean +.S.D
Heterosexual 0 2 42 67 53 164 32.8+30.4
grooming (46.59%)
Auto-grooming 4 3 4 2 3 16 3.2+0.7
(4.55%)
Mother to 69 48 30 9 3 159 31.8+24.5
infant (45.17%)
grooming
Homosexual 2 3 2 4 2 13 2.61£0.8
grooming (3.69%)
Total 75 56 78 82 61 352

Table (2) Monthly percentage of grooming behaviour of rhesus macaque
during ®ptember, 2014 to January, 2015
Grooming behavior (%)

Month Heterosexual = Auto-grooming Mother to infant Homosexual
Sep 0 25.00 43.40 15.38
Oct 1.22 18.75 30.19

23.08
Nov 25.61 25.00 18.87 15.38
Dec 40.85 12.5 5.66 30.77

Jan 32.32 18.75 1.89 15.38
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3.69%

W Heterosexual grooming
W Auto-grooming
W Mother to infant grooming

® Homosexual grooming

4.55%

Fig 2. Percentage of grooming behaviour of different age and sex classes
(Macaca mulattaduring study period

70 7

60

50 A
® Heterosexual groomin

40 A & &
B Auto-grooming

30 A = Maother to infant grooming
®m Homosexual grooming

20 A

10 A

a

Sep (2014) Oct(2014) Nov (2014) Dec(2014)

Fig 3. Comparison on grooming behaviour of different age / sex classes

(A) (B) (©)

Plate 2 Heterosex grooming behavior of rhesus macaque

Plate 3 Auto-grooming or seHgrooming behaviour of rhesus macaque
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(1)
Plate 5Homosex or closely related grooming behavior of rhesus macaque
DISCUSSION

In this study, the totadf 352 grooming sessions, 164 frequency of grooming (46.59%)
were heterosexual grooming, 159 frequency (45.17%) were rdofaet relationship, 16
frequency (4.55%), selfrooming or autagrooming and 13 (3.69%) frequency of grooming
were homosexual or leér closely related individuals. This finding was supported by Aye Mi
San (2007) who reported the total of 505 grooming sessions, 241 sessions (48%) were
heterosexual grooming, 128 bouts (25%) were between mother and-hgprof§ grooming
and 136 (27%jvere between any closely related individuals were recorded.

During the present study, the highest frequency of grooming in December (2014) was
found heterosexual grooming but in September (2014) the heterosexual grooming was not
observed because duringstimonth, most of the focal females were with their offsprings. This
fact supported precious finding by M&hin (2010) who was found that adult males were
usually groomed by their mates and other individuals in their group. Moreover, Aye Mi San
(2007) stadd that adult male and female grooming occurs before and after mating, therefore
grooming behavior is related with reproduction. The frequency of heterosexual grooming is
higher in the mating season during November to February.

During this study, it was fnd that homosexual grooming that observed between
closely related individuals and augoooming occurred less frequently.

With respect to mothanfant relationship, the highest frequenof grooming in
September (2014) and thewest frequency of groomg in January (2015) were found in
motherinfant relationship. This similar to a study of Nwe Nwe Win (2013) who reported that
in rhesus macaque, young infants were groomed more often by their mother than older infants
because of in birth season from May @ctober. Moreover, this finding was supported by
Maestripieri (2004), who stated mothers continue to groom their offspring until they move out
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or emigrate from the group. This finding is agreement with the statement of Febdén
(2000), who found thaat about four or five months of age, whereas mothers begin to resist
the attempts of their offspring to suck or nurse.

During the study, monthly frequency of grooming in minutes revealed to high or
relatively higher in heterosex grooming than momosex grooming especially during
November through December 2014. The result seemed natural since opposite sex attracts eacl
other and staying close together in the cold season keeps the pour warmer .On the other hand
mother to infant grooming appearedbe high during September to November 2014. This fall
within the breeding season when mothers were found to be with their youngs and there the
incidence happened to be higher and the frequency declined as the infant grows.

In conclusion, these findingsevealed that grooming session is important for the
groupliving primates. Grooming behavior in lostgrm serves the function of reducing social
tension and establishes a social bonding among the individuals with the group. Moreover,
grooming interactions ay result in the establishment of leteym social relationships that
persist after infants mature. Grooming is a learning behavior among primates it should be
succeed from generation to generation.

SUMMARY

The frequency of grooming behaviour varied te #tge and sex classes and also on
monthly basis. Data was observed on the focal group using five minutes scan at ten minutes
intervals. A total of 180 scans samples in 15 hrs of scan time was used to determine the
activities of the individuals. A total foeiency of 46.59% was recorded in heterosex grooming,
following by 45.17% in motheinfant relationship grooming, 4.55%in atgoooming and
3.69% in other closely individuals grooming. The grooming interaction is important in the
establishment of lortermsocial elationships of living primates
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STUDIES ON MYXOSPOREAN INFECTION IN
COMMON CARP, Cyprinus carpio(Linnaeus, 1785)

Sein Sein Myint

Abstract

From June 2003 to May 2005, a total of 480 common €yprinus carpiowvere examined for
seasonal occurrence of myxosporean parasites. Four types of myxosporeanspaesite
found n common carps of the Thayetk&isheries Department, Mandalay. Morphology and
size of these four species of myxosporeans were examined and identifiégtlabanellus
sp.1, Thelohanellussp.2, Myxobolussp.1, andMyxobolussp.2. Spore offhdohanellussp.1
having single, semispherical polar capsule (L = 11.73 x W = 10.7 um) and the spore, oval
shaped (L = 22.30 x W = 12.38 um). SporeTbElohanellusp2 having single polar capsule
(L 11.64 x 4.73 um) were pyriforfL 16.6 x 6.53 um). Spe of Myxobolussp.1 having two
equal tearshaped polar capsulels 7.93 x3.7 um) were drephapedl{ 14.3 x 7.5 um).Spore
of Myxobolussp.2 having two egpl ovalshaped polar capsulé £.99 x 5.3 um) were oval
shaped, transversely widé 8.9 x12.05um).The total prevalence of parasites was 65.2%
(313/480).

Keyword myxosporeanThelohanellusMyxobolus
INTRODUCTION

The myxosporea parasite are well known for the dis¢hsg,cause in commercially
important fish host and more than 1,350 described thauigthe world (Kentet al.2001).
Myxosporea, causative agent of diseases in fisthe common carpCyprinus carpio fry
and fingerlings,such aspProliferative Kidney Disease (PKD), Swim Bladder Inflammation
(SBI), Whirling Disease (WD) were saused bgdse myxozoan parasites in several organs of
fish.Of all fish species, the common cafyprinus carpiolL.) can be considered to have the
best studied parasite fauna (Molnar 2000),the number of myxosporean species parasitizing the
common carp is very higin their review of the genuMyxobolus (Landsberg and Lom,

1991) listed 23 species record in common carp.

The stages oSphaerosporea renicolalicite swim bladder inflammation. SBI is an
economically important parasitic disease of common carp, especfalty and fingerlings
(Dykova and Lom,1988). Myxobolus artusinfection is found in the skeletal muscle of
common carp at fry pond (Yokoyamat al, 1992). Thelohanellus pyriformisand
Thelohanellus nikolskivere found in fins and muscle of common cargl caused formation
of elongated cysts in the muscle (El Matballial.,1992). Myxosporean parasites were known
to infect individuals fish hogimarine and fresh water). In Myanm&yprinus carpiois one
of the most commercially important fish. For thesison, the parasitological examination was
conducted on the common ca@yprinus carpidLinnaeus, 1857).

The purposes of the present study are
to describe the parasite found in the several organs and tisshestof
to study the seasonal occurrenoéparasites.

" Associate Professor, Dr., Department of Zoology, Univefiganmaw
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MATERIALS AND METHODS

Monthly random samples of 20 fish&yprinus carpid (Fig. 1) were collected from
the Thayetkone Fisheries Department, from 2003 to 2005. A total of 480 fish with size range
of (1.4 to 9.6 cm irstandard length) were used in this study. The fry aged 1 to 9 months were
collected and studied. The length and weight were measured. The fish were killed to examine,
organs and tissues were squashed on the slides and covered with coverslips. Theidesiash sl
of gill, brain, muscle, stomach, intestine, liver, swimbladder and kidney were examined under
light microscope. In order to identify the species, spores measurementagasmwet mount
preparation. &cording to the guidelines provided by Lom and By (1992), minimum and
maximum values of spore measurements were provided in micrometer (um).

RESULTS

During this period four types of myxosporeans, two species eachlhafiohamellus
andMyxoboluswere observedspores were identified dhelohanellusp. 1, Myxobolussp.1,
Myxobolus sp.2 andThelohanellussp.2, depending on their size and morphology. The
monthly prevalences of parasite range from 0 to 95 % in the study gEig8). A total of
480 specimens of common carps were examined. Among thesensp, 313 fishes were
infected by four kinds of myxosporean as single or mixed infection. Morellysidiumsp.
was found in gill too, but thiMyxidumspore is very rare number. Thus, this spore were not
expressedThe most common species wérkeloharllus sp.1 (33.3%) and/lyxobolussp.1
(18.54%) the most favourable sites for parasites were gill, brain and swimbladder.

Thelohanellussp. 1
Host: Cyprinus carpio(Linnaeus, 1785)
Locality: Fish Culture Farm, Thayetkone, Mandalay
Habitat: Mainly found ingill, brain and swimbladder. Occasionally
found in intestine and muscle.
Prevalence:33.3% (160/480)

Characteristic of the spore The spores are ovahaped and anteriorly pointed. A
single spherical polar capsuis at the anterior end (FR).The polar filament is coiled and
sometimes extruding outside of the spore. The sutural line is invisible. The measumr@ments
spores (n =15) were as below

Length of spore: mean = 22.30um (range = 2Z4%um)

Width of spore: mean = 12.38 um (range.6-84.8um)

Dimensions of polar capsule: mean = 11.73 x 10.7um (range= 8.6
13.5 x 8.612.3 um)

Myxobolussp. 1

Host: Cyprinus carpioLinnaeus,1785)

Locality: Fish Culture Farm, Thaykone, Mandalay

Habitat: Mainly found in gill, brain, muscle, kidney. Occasionally

found in intestinend swimbladder.
Prevalenc:18.54% (89/480)
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Characteristics of spore The spores were teahaped, with two equakarshaped
polar capsules Hig.3).The polar filament is coiled. The sutural line is visible. The
measurement of spore (n=18) were as below.

Length of spore: mean = 14.3 um (range = 12.3~ 16.0 pum)
Width of spore: mean = 7.53 um (range = 6.2~ 8.6 um)
Dimension of polar capsule: mea 7.93 x 3.7 ym
(range =6.2~9.8x 3.7~3.7)
Myxobolussp. 2

Host: Cyprinus carpio(Linnaeus, 1758)
Locality: Fish Culture Farm, Thayetkone, Mandalay
Habitat: Mainly found in gill, muscle andi&ney. Occasionally

found in brain, intestine and swimbladder.
Prevalence:13.12% (63/480)

Characteristics of spore The spores were rounded, transversely wide, two equal
drop-shaped palr capsules were present (Fig.bhe meaurement of spores (n=15) were as
below.

Length of spore: mean = 8.9 um (range = 6.2~ 9.8 um)
Width of spore: mean = 12.05 um (range = 9.8~12.3 um)
Dimension of polar capsule: mean = 5.99x 5.3 um
(range = 4.9~ 6.2x 3.7~4.9 um)
Thelohanellussp. 2
Host: Cyprinus carpio(Linnaeus, 1758)
Locality: Fish Culture Farm, Thayetkone, Mandalay

Habitat: Plasmodia mainly found in gill filament and sporeseveccurred in gill only
(Fig.6).
Prevalence:5.83%(28/48.)

Characteristics of spore Spores are teahaped, slightly bent spore. A single tear
shaped polar capsule is at the anterior end (Fig. 4). The polar filament is coiled. The sutural
line is invisible. The measurements of the spores (n= 13) wee@s.

Length of spore: mean= 16.6 um (range= 16 ~ 17.22 um)
Width of spore: mean= 6.53 pm (range= 6.15 ~ 7.4 um)
Dimension of polar capsule: mean=16.6 x 4.7 um
(range= 9.8 ~12.3x 3.7 ~ 4.9 um)
Seasonal occurrence of myxosporean parasites Gfprinus carpio

The total prevalence rate of parasite \8&s2% (313/480) (Table.1)(Fig.7The most
common parasites were 33.3% (160/480)Tbelohanellusp. 1, follow byMyxobolussp. 1
(18.54 %) andVlyxololussp. 2 (13.12 %). The lowest prevalence rates were 5.83% (28/480)
for Thelohanellusp.2(Table .2).Thelohanellusp. 1 andVlyxobolussp. 1 were most found
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in the study period (2004 & 2005) bityxobolussp. 2 andThelohanellussp. 2 were only
found n 2005.

In case ofThelohanellussp.1 (Fig.2),highest prevalence 90% were found in July,
August and November, 2004 and 85% in October 2004 and 80% in June and January, 2004
and 75% in December 2004 and 70% in September, 2004. Low prevalence were (25%) May
and (15%) April, 2004, (15%) in May 2005. No spore were found in February, March, April
2005 and in February, march 2004. The most favoured site of this parasite was gill,
swimbladder and brain than in other organs.

In case oMyxobolussp.1 (Fig 3, the high prevalence were found in May (95%), Jun
(70%) in 2005 and April and May (65%) in 2004. Low prevalence were found in December
(35%), August and January (15%), September (5%) in 2005 and March (20%) in 2004.In Jun
to February 2004 and February to A@005, this parasites were not found. The most favored
site was gill, brain and muscle than in other organs.

In case ofMyxobolussp.2 (Fig.y, high prevalence were found in August (85%),
September and October (80%), November (45%) in 2005. Low preeaientuly (25%) in
2005. In December to June 2005, these parasites were not found. Partibtyadgolussp. 2
was not found in 2004. The most favored site was gill, muscle and kidney than in other
organs.

In case ofThelohanellusp.2 (Fig.9, the highprevalence were found in December and
January (70%) in 2005. In study period of 2004 and February to November 2005, this parasite
was not foundThelohanellusp. 2 was occurred only gills.

. s ” & vl it »
“le 4 OSSR TR A UL o

Fig.3. Spores ofhelohanellusp. 2 Fig. 4.Spore ofrhelohanellusp2
(bar=1 0 € m) found in plasmodium (arrow)00
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Fig.5. Spores oMyxobolussp. 1 Fig.6. Spores oMyxobolis sp. 2
(bar 3 10 &m (bar = 10 &m)
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Fig.7. Seasonality in prevalence of parasites (ZI5kb)
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Fig.8 Monthly prevalence of myxosporean parasites



144

Banmaw University Research Journal Vol. 9

Table 1.Seasonality in prevagnce of parasite (2004&2005)

Month Age Size Weight Prevaleqce o] Myxospoean
parasite type
June 25| 1831 0.20.41 | 80%(16/20) T
July 3 | 1.75.9 | 0623 | 90%(18/20) T
August 3.5 | 2937 0.31.3 90%(18/20) T
September | 2 1.43.8 0.1-0.71 | 70%(14/20) T
October 3 2.1-4.4 1.334 85%(17/20) T
November 4 1.84.2 1.1-2.8 90%(18/20) T
December | 5 3.1-5.8 1.1-3.6 75%(15/20) T
January 6 2.66.8 1.46.2 80%(16/20) T
February 2 1.335 0.1-0.71 0%(0/20) Germ cell
March 25| 2139 0.21.24 20%(4/20) Msp.1
April 35| 2.34.1 | 0.20.93 | 80%(16/20) Msp.1,T
May 45| 2.245 | 0.20.83 | 90%(18/20) Msp.1,T
June 2 1.93.9 | 0.050.6 | 80%(16/20) Msp.1,T
July 3 1.96.3 0.925 75%(15/20) | Msp.1,sp.2,T
August 6 | 4288 | 0417.2 | 95%(19/20) | Msp.1,5p.2,T
September | 7 3.99.6 8.611.6 | 85%(17/20) | Msp.1,sp.2,T
October 8 5.37.9 1.59.8 85%(17/20) | Msp.1,sp.2,T
November | 9 6.39.4 3.314.8 | 60%(12/20) | Msp.1,sp.2,T
December | 55| 3.46.1 0.93.5 70%(14/20) Msp.1,T
January | 65| 3.86.2 | 1.1-4.8 | 70%(14/20) Msp.1,T
February | 1.5 | 1426 0.1-0.3 0%(0/20) Germ ccell
March 2 1.64.0 0.1-0.9 0%(0/20) Germ cell
April 25| 1629 0.30.3 0%(0/20) Germ cell
Total prevalence 65.2% (3/480)
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Table 2. Total prevalence (%) of Myxosporean parasite type[2004&2005]
Types of Prevalence of parasite at
Myxosporean J J A S 0 N D J F M A M Total
Prevalence
(%)

Thelohanellus | 55% 525% | 50% | 42.5% | 45% 50% | 37.5% | 40% 0% 0% 7.5% 20% 33..3%
(22/40) | (21/40) | (20/40) | (17/40) | (18/40) | (20/40) | (15/40) | (16/40) | (0/40) | (0/40) | (3/40) | (8/40) | (160/480)

Sp.1

Myxobolus 35% 25% 7.5% 2.5% 0% 5% 17.5% | 75% 0% 10% | 32.5% | 80% 18.54%
(14/40) | (10/40) | (3/40) | (1/40) | (0/40) | (2/40) | (7/40) | (3/40) | (0/40) | (4/40) | (13/40) | (32/40)| (89/480)

Sp.1

Myxobolus 0% 12.5% | 42.5% | 40% 40% | 22.5% 0% 0% 0% 0% 0% 0% 13.13%
(0/40) | (5/40) | (17/40) | (16/40) | (16/40) | (9/40) | (0/40) | (0/40) | (0/40) | (0/40) | (0O/40) | (0/40) | (63/480)

Sp.2

Thelohanellus | 0% 0% 0% 0% 0% 0% 35% 35% 0% 0% 0% 0% 5.83%
(0/40) | (0/40) | (0/40) | (0/40) | (0/40) | (0O/40) | (14/40)| (14/40) | (0/40) | (0/40) | (O/40) | (0O/40) | (28/480)

Sp.2
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DISCUSSION

Four species of myxosporean parasites were recorded from common@grpaus
carpio in this study. These parasites may be assumed as new species. In the present study,
mature spore were commonly observed and plasmodia including mature spores were also
found in some fish.

In the present study of seasonal occurrembelohalellussp. 1 showethigh prevalence
in June to January 2004 with the exception of February and March 2004, low prevalence in
May 2005, February and March were not found. In casMyfobolussp. 1 showedigh
prevalence in May 2005, low prevalence in September 2@0&¢curence in June to February
2004 and February to April 2005. In case Myxobolussp. 2 showed high prevalence in
August 2005, low prevalence in June 2005 and December to June no occurrence. In case of
Thelohanellusp. 2, it was not found in 2005 except andary and DecembéeFhelohanellus
sp. 1 andviyxobolussp. 1 were most found throughout the study periodMyxobolussp. 2
andThelohanellusp. 2 were not observed in 2004.

In this study, the size oThelohanellussp.1 (22.30x12.38um) with polar capsule
(11.73x10.7 pm) an®lyxobolussp.1 (14.3x7.53 um) with equal polar capsule (7.93x3.7 um)
and Myxobolus sp. 2 (8.9x12.05 pm) with equal polar capsule (5.99x5.3 pm) and
Thelohanellussp.2 (16.6x6.53 um) with polar capsule (11.64x4.73 um) were different from
the previous described species Tdfelohanellusand MYxobolusin Lom and Dykova 1992
except similarity in shape. The description of these four myxosporeans is in accordance with
the guidelines of Lom and Arthur 1989 and Lom and Dykova 1992.

In these fourspecies of myxosporeans, although the shape is nearly the same but the
size is more or less different. Besides, the present myxozoan is also compared with a very
recent species of the genddyxobolusi Myxobolus chinsurahensiBasu et al. 2003,
Myxobolus catmrigalae Basu et al. 2004 antyxobolus calcariferumBasu et al. 2003
recorded. Therefore, the present myxozoan closely resembles in shape and quite different in
size with compare species.

In most case of myxosporean infection, there was a cleaorssdig. For example, in
case ofMyxobolus artusn common carpCyprinus carpio, the prevalence of infection was
high in August, September and October when the temperature was high (Yokoyama et al.
1996). Similarly, the prevalence 8phaerospora truteinfection of Atlantic salmonSalmo
salar was high in June, July and August with a high temperature (McGeorge et al. 1996).
Common carpCyprinus carpiowas recorded to be infected by 10 specie3twlohanellus
and 43 species dflyxobolus(Lom and Dykowa 1992). In the present resultyprinus carpio
was infected byrhelohanellusp. 1,Myxobolussp. 1,Myxobolussp. 2 andlhelohanellusp.
2. Therefore, high prevalence of infection of these four parasites were found in May, June,
July, August, Septembedctober, November, December and January respectively.

In this study, the prevalence of the different myxosporean parasites were clearly
showed that infected common carp was high and varied. The most common parasites were
Thelohanellussp. 1 (33.33%) whit are mainly located in gill and swimbladder, and other
organs are very rare. Then, those of prevalences Mgxebolussp. 1 (18.54%)Myxobolus
sp. 2 (13.12%) andhelohanellusp. 2 (5.83%) respectively (Table. 2). In this study period,
high prevalencef parasites were 95%, 80%, 75%, 95%, 85% and 85% in May, June, July,
August, September and October respectively. No spores were found in February, March and
April. In additionMyxidiumsp. was incidentally found only in the gill.
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Descriptive account of some bird species in Banmaw University Campus
(Order-Passeriformes), Banmaw Township

Ei Ei Win', Thu Thu Aung, Moe Ra Thwoh

Abstract

A total of six bird species belonging to sixnfillies, Oriolidae, Dicruridae, Covidae, Latdke,
Nectariniidae and Pycnonotidae under Orders, Passeriformes were recorded from Banmaw
University Campus. Descriptive accounts of the collected species together with the photographs
were provided for each spies. This research was conducted from June, 2016 to November,
2016.

Key words:Descriptive account, OrdePasseriformes, Banmaw University Campus,
Introduction

Birds are feathered, winged, bipedal, endothermic-l@ggg, vertebrate animals.
About 120130 species have become extinct as a result of human activity sincd'tbentitry
and hundreds more before then. Currently about 1200 species of birds are threatened with
extinction by human activities, through efforts are underway to protect. thaene are
approximately 10000 bird species in the world. This number varies by a few hundred birds,
depending on which classification system u&idd Wikipedia, 2012).

Birds are the best known and most easily recognized of all animals, because they are
common, active by day, and easily seen. They are unique in having feathers that cover and
insulate their bodies, making possible a closely regulated body temperature and aiding in
flight; no other animals possess feathers. The distinctive coloration and wbibeds appeal
to human eyes and ears, and many bird species are of economic importance because of thei
food habits. Certain kinds are hunted as game, and both domesticated and wild species
contribute to the human food supply.

Many factors have beerhewn to influence bird populations including geographic
location, habitat condition in nesting and wintering areas, and climatic factors. Climate change
is one of the most important threats to biodiversity. Global climate change is increasingly
affecting pecies populations and communities.

Occurrence of bird species correlates with vegetation structure (Finch, 1991). In turn,
vegetation structure and several other factors, such as temperature and productivity, vary along
the environmental gradient assoetatwith elevation (Hofeet al. 1999). Because elevation
affects the condition of the physical environment and the kinds and amounts of resources
available for breeding and foraging activities, the composition and structure of bird
communities may changdong elevational gradients (Stevens, 1992).

Birds are adapted to the native plants around them and should receive all life
requirements from a properly organized suite of native vegetation. It is important to provide a
variety of different types of nativplants in any bird habitat. Because different species of
plants produce flowers, fruits, or seeds during different seasons of the year, the presence of a
variety of plants ensures that food is available to birdsyeard (Bowen, 2002).

! Lecturer, Dr. Department of Zoology, University of Banmaw
2 M.ScStudent (4Thata3,201617), Department of Zoology, University of Banmaw
3 M.ScStudent (4Thata4,2016-17), Department of Zoology, University of Banmaw
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The study areaBanmaw University is located at the Northern part of Banmaw

Township. It lies near Tapaing River and Namph In (Lake). fdteral vegetation of study
area varies according to the condition of geographic location, soil and bed rock or parent
materials and antains medium and tall trees, bushes, bamboo trees, swamp, grass land and
buildings. The main objectives of the present study are:
-to identify and record the avifauna in Banmaw University Campus
-to study the occurrence and species composition of birds

Materials and Methods

Study Area

Study area is located at the Northern part of Banmaw Township and lies between 24°
18'9.5" to 24° 18' 23.5" N and between 97° 15' 30.5" to 97° 15' 55.9" E and 134.87m elevation.
The area of study site is 1.88kand it lies near Tapaing River and Namph In (Lake).

Study Period
This study was undertaken from June 2018dwember2016.
Collection of specimen

The data collection was made on weekly basic from Juridotember Birds were
viewed using binoculars. The photofshbirds were taken immediately with digital camera after
viewing andSpecies of birds were recorded.

Identificationand Classification
Identification of birds was made following Robson (2011) and (2015).

\\\

\

C,oog[e%earth

Fig 1. Location Map of Bamaw University Campus (Source: Google earth)
Results and Discussion
Results

Under order Passeriformes, a total of six species of six genera belonging to six families
were observed (Tablel).

Classification of the Collected Species

Phylum - Chordata
Clas - Aves
Order - Passeriformes

Family (1) - Oriolidae
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Genus - Oriolus

Species - Oriolus xanthornus
Family (2) - Dicruridae

Genus - Dicrurus

Species - Dicrurus hottentottus
Family (3) - Covidae

Genus - Dendrocitta

Species - Dendrocitta vagabunda
Family (4) - Laniidae

Genus - Lanius

Species - Lanius schach
Family (5) - Nectariniidae

Genus - Cinnyris

Species - Cinnyris asiaticus
Family (6) - Pycnonotidae

Genus - Pycnonotus

Species - Pycnonotus cafer

Descriptions of the Recorded Bird Species
Oriolus xanthornus(Linnaeus, 1758)
Common name - Black-hooded Oriole
Local nane - hngetsanwin-wah

The black-hooded orioleis a bird of open woodland and cultivation. The male is
striking, with the typical oriole black and yellow coloration. The plumage is predominantly
yellow, with a solid black hood, and black also in the wiagd tail centreThe female black
hooded oriole is a drabber bird with greenish underparts, but still has the black hood. Young
birds are like the female, but have dark streaking on the underparts, and their hood is not
solidly black, especially on thertrat(Plate | A).

Dicrurus hottentottusLinnaeus, 1766
Common name - Hair-crested Drongo
Local name - hngettaw (in-me-swae)

Long hairlike feathers springing from forehead, extending over hind crown and upper
back; Black plumage, brightly glossed mktablue-green; Numerous breast spangles and
broad and very large, long and glossy neck hackles; Tail nearly sejded, inner four pairs
of retraces ending almost at same level as outer pair, Rdaldiaim or dark brown eye (Plate |
B).

Dendrocitta vaghundalLatham, 1790
Common name - Rufous Treepie
Local name - naphagyi

The sexes are alike and the main colour of the body is cinnamon with a black head and
the long graduated tail is bluish grey and is tipped in black. The wing has a white patch. The
only confusable species is theey treepievhich however lacks the bright rufous mantle. The
bill is stout with a hooked tip. The underparts and lower back are a warm-baoxug to
orangebrown in colour with white wing coverts and black primaries. The bill, legs and feet are
black (Plate |1 C).


https://en.wikipedia.org/wiki/Grey_treepie
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Lanius schaclinnaeus, 1758
Common name - Longtailed Shrike
Local name - hngetbelue-myaeshae

The longtailed shrike is a typical siike, favouring dry open habitats and found
perched prominently atop a bush or on a wire. The dark mask through the eye is broad and
covers the forehead in most subspecies and the whole head is black in sulbspelcesnd
nasutus The tail is narrow ah graduated with pale rufous on the outer feathers. A small
amount of white is present at the base of the primariesbaibacked shrikés smaller and
more contrastigly patterned and has a more prominent white patch on the wing. The sexes are
alike in plumage (Plate | D).

Cinnyris asiaticusLatham, 1790
Common name - Purple Sunbird
Local name - wutt-yi-soakhnget

This small sunbird has a relatively short bill, akdand short square ended tail with
distinctive sexual dimorphism. Less thanci@ long they have a doweurve bill with brush
tipped tubular tongues that aid in nectar feeding. The male is glossy metallic purplish black on
the upper parts with the wingpearing dark brown. The breeding male has the underparts
also of the same purplish black, but Hmeeding males may show a central streak of black on
yellow underparts. Females are olive brown above with yellowish underside. There is a pale
supercilium feyond the eye. There is a darkish eye stripe. The throat and breast are yellow
becoming pale towards the vent. The outer tail feathers are tipped in white both in the male and
female(Plate | E).

Pycnonotus cafefLinnaeus, 1766)
Common name - RedventedBulbul
Local name - but-phin-ni

Under taitcoverts are always red. Crest full. Plumage ranges to mostly black. Throat
and head black with dark brown ear coverts; breast dark; back and breast appear scaled. Eyes
are black and legs also black. It foundsmmubjungle. It often collects in large flocks to feed
on flowering trees such as let pan (Plate | F).


https://en.wikipedia.org/wiki/Bay-backed_shrike
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E. Cinnyris asiaticus F. Pycnonotuscafer

Plate I. Recorded species dird in the study area
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Table 1.List of recorded species of bird in the studyraa

No. Order Family Scientific name Common name Local name
1 Passeriformes Oriolidae Oriolus xanthornus Black-hooded Oriole hngetsanwin-wah
Dicruridae Dicrurus hottentottus Hair-crested Drongo lin-me-swae
3 Covidae Dendrocitta vagabunda  RufousTreepie naphagyi
4 Laniidae Lanius schach Long-tailed Shrike hngetbe-lu-myaeshae
Nectariniidae Cinnyris asiaticus Purple Sunbird wutt-ye-soakhnget

6. Pycnonotidae Pycnonotus cafer Redvented Bulbul butphin-ni
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Discussion

Six speies of avian fauna belonging to six genera, six families under Order
Passeriformes were recorded from June 20Noteember 2016.

In the present study, among the recorded bird species, four species are common
resident and two species are uncommon to comrasident in Myanmar according to Robson
(2011 and 2015).

In study period, the recorded families are FamHi€riolidae, Dicruridae, Covidae,
Laniidae, Nectariniidae and Pycnonotidae. Among them PycnonaiddRicruridae showed
the highest compositio of bird species. Families Oriolidae, Covidae, Laniidae and
Nectariniidae reveal to be the lowest numbers of speciésong  the bird species,
Pycnonotus cafers the most common species and the rest speci€riofus xanthornus
Dicrurus hottentottusDendrocitta vagabunda_anius schactand Cinnyris asiaticusare the
less dominant species.

Among the recorded bird specie©riolus xanthonus (Black-hooded Oriole),
Dendrocitta Vagabud#&Rufous Treepie)Cinnyris asiaticugPurple Sunbird) an®ycnonotus
cafer (Redvented Bulbul) were recorded as common resideidrurus hottentottugHair-
crested Drongo) andanius schaclfLongtailed Shrike) were uncommon to common resident
in Myanmar.

In accordance the various species of birdeneund in Banmaw University Campus
because this site is abundance with medium and tall trees, bushes, grassland, bamboo trees
swamp and buildings. Moreover this area is located near Namph In and Tapaing River. This
study site provides food and shelter birds so it is occupied by large number of bird species.

Conclusion

During the study period, six species of avian fauna belonging to six genera six families
under orders Passeriformes birds were collected and observed. The identification of bird was
based on head form, feather (color, wing pattern), bill pattern, types of feet, etc. The physical
characters of collected species were agreed with the descriptions stated by Robson (2011,
2015). The Banmaw University campus has a rich variety of bird spesiéng to its
topography and different habitats which enhanced the diversity of birds. Birds are the friends
of farmers and fishermen, the best environmental weather indicators, so the study of birds is
very much benefits for the human and essential wbike to the occurrence of high number of
birds in the study area, the habitats of Banmaw University campus should be maintained for the
sustainability of the bird fauna.
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COMPARATIVE STUDY ON THE OTOLITH OF SOME MARINE
FISHES FROM MANDALAY MARKETS

Soe Soe AykandWai Wai Lin?

ABSTRACT

A total of 120 randomly collected fishes under two orders (Clupeiformes and Perciformes) and
belonging to five suborders, teanfilies, eleven genera and twelve species were used in the
study. The study commenced from December 2012 till March 2013. The otolith characters of
each species were described in detail on the otolith shape, outline and sulcus acusticus features
and its plotomicrograph was given. The regression between otolith morphometric parameters
and body length in twelve fish species were provided. The length relation and weight relation
between body and otoliths were analyzed and the results were given in tabulanébgraphic
presentation. There is a moderate to high correlation between the fish length and otolith length
and weight.This study indicates that otolith weight would be a maceurate indicator of
somatic growthThese relationships provide a relialb®l in feeding studies aralso provide
support to palaeontologists in theéisearch ofish fossils.

Key words:Clupeiformes, Perciformestolith, sulcus acusticus andngth weight relationship
INTRODUCTION

The inner ear of teleosts is a complicasedicture of canal, sacs and ducts filled with
endolymph. Each otic sac contains the otoliths of a calcareous structure, named sagitta, lapillus
and asteriscus (Bond, 1996).

Fish earstones; which scientists call otoliths, are used by bony fish fondheeni
balance. The value of otoliths for determining the age of fish has long been recongnized by
fishery biologists (Jackson 2007). The otoliths differ in size and shape. In most species sagitta
otolith is the biggest one and mostly used in during tleenggof fish, but sometimes lapilli are
used if they have a more convenient shape. The asteriscus, which is smallest of the three, is
rare used in age and growth studied.

Many fish can be identified to genus and species by their sagittalhetol@ther
scientists have used otoliths for a variety of purposes. Otoliths are also used in taxonomic,
archaeological, paleontological and food web studies.

Otoliths have been used to construct food webs in marine ecosystems because they are
often all hat remains as evidence of fish predation. There have been several studies to estimate
original lengths and weights of prey consumed by predators using fish otoliths (Frost and
Lowry, 1986). Otolith size is also proportional to the length and weight @fha They can
therefore be used to bachklculate prey size and biomass, useful when trying to estimate
marine mammal prey consumption and potential impacts on fish stocks (Arim and Naya,
2003). The aim of the present study is

- to undertak in view of studying the structural morphology of the otoliths.
- to provide data about the relationships between otolith morphometry and body length of
some marine fishes.

! Lecturer, Dr., Department of Zoology, University of Banmaw
2 MSc student, Department of Zoology, Yadanabon University
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MATERIALS AND MEDTIODS
Study Area and Study Period

The specimens studied in this work wepurchased from markets of Mandalay
environs, mainly from the Thiri Mandal&arket (Figure.1). The study was carried out from
December 2012 to March 2013

b

,,;’,_,‘. ot i ' ook (R0 t 5
Figure 1. Map showing the locations of various markets in Mandalay environs
(Source from Google)

Collection of Specimens

The specimen collections were made weekly during the studgdpeAt least ten
specimens were collected for each species. Photographic records were made. The local name
of the studied species are provided by the fish mongers. The morphological characters and
measurement was taken from fish individual accordingaigler (1977). Measurement of the
fishes was recorded as to their total length. The length of the body was measured to the neares
centimeter. The preserved fish specimens were thoroughly washed with the tap water and
identified according to Day (1878, 188 Jayaram (1981), Fischer and Bianchi (1984) and
Talwar and Jhingram (1991). The classification of studying fishes is according to Talwar and
Jhingram (1991) and with reference to local taxonomic studies.

Extraction of Otoliths

Otoliths are located onther side between the hinder part of tirain and the medulla
oblongata.There are various methods of extractions of the otoliths. The method used was to
remove otoliths, cranium must be sectioned to reach the chambers of the inner ear. The cut
must be dep enough to open the skull without damaging the otoliths, thus exposing the brain.
And then, carefully remove the brain, the otoliths lodged inside the respective otic capsule.
Sagittal otoliths were then extracted by forcepbe extracted otoliths wereleaned and
studied under the dissecting binocular microscope and recorded on photomicrographs. Then,
the otoliths of respected fish species were stored dry in fully label paper bags and then in
separate labetkvitals.

Collection of Data

Total length dthe respective species was measured to the nearest centimeter before on
the set of the extracting of the sagittal otolitBsnilarly all the extracted sagittal otoliths of the
respective species were then weighed to the nearest gram on a digital .batalites were
measured for length (anteriposterior) and height (dorsaéntral). Morphological
characteristics of the otoliths were studied under a binocular microscope. The terminology
used according to Morrow (1979).
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Statistical Analysis

Otolith measurement data were analyzed by Microsoft Excel software statistical
functions. Regression analysis was conducted to correlate the lemgiiht relationship
between the body and otolith of the respective spamasy the formula as given by Bzy
(1968). The value of correlation coefficient r was also calculated

Y=a+ bX Where a and b are constant
a=Y-bX
Otolith index

An otolith index was developed whereby mean otolith weight was divided by mean
otolith length. Larger index vaéis generally suggest a relatively older fish and smaller index
values suggest a relatively younger fish.

Aspect ratio (Ar)

The aspect ratio is the ratio between the otolith length and otolith width. This factor
expresses the shape tendency of the otdlite more elongated the otolith of the fish, the
larger the aspect ratio is.

RESULTS

A total of 12 marine fish species belonging to 11genera, 10 families, 5 suborder and 2
orders were recorded from Mandalay mark@&tble.1)

Tablel. List of sone marine fishes collected froMandalay markets.

No Order Suborder Family Scientific name Common name Vernacular name
1 Clupeiformes Clupeidae Hilsa toli Toli shad Ngathalouk-ahkyan
2 Perciformes Pericoidei Centropomidae Lates calcarifer Giant seabass Ka-ka-dit
3 Sillaginidae Sillago sihama Silver sillago Pin-laethe-doe

Japanese threadfin
4 Nemipteridae ~ Nemipterus japonicus bream Shwenga
Doublewhip

5 Nemipterus nematophorus  threadfin bream Shwenga

6 Haemulidae Pomadasy hasta Line silver grunt Ngagon

7 Sciaenidae Pama pama Pama Ngapokethin

8 Mugiloidei Mugilidae Liza tade Tade gray mullet Ka-baloo

speigler6:

9 Valamugil speigleri mullet Ka-baloo-let-hnyi-nan
10 Polynemoidei Polynemidae  Polynenus paradiseus Paradise thread fin  Nga- ponna
11 Scombroidei Scombridae Rastrelliger kanagurta Rake gilled mackerel Pala too
12 Stromateoidei  Stromateidae Pampus argenteus Silver pomfret Nga-mok-phyu

Morphological Descripitions of Otoliths of Studied Species
Hilsa toli (Valenciennes, 1847) Platdd A, B & C

Shape Elliptic, thin, small, with antera@lorsal margin sinuate
ventral margin irregular with deep identations.
Outer side Slightly concave in the medial and height of posteriea:

distinctly behind middle of otolith length, furrowed «
dorsal and posterior rims.
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Inner side

Anterior region

Posterior region

Sulcus acusticus :

Ostium

Cauda

Slightly convex, furrowed on dorsal and posterior rit
Dorsal and ventral areas are similar in size.

Pointed; rostrum broad, long, pded; antirostrum large
broad, pointed; excisura wide with a deep, acute notch.

Slightly rounded
Rather deep; both cristal developed
Funnellike, longer than cauda

Roundoval, ending in the midd of the posterior half o
the otolith.

Lates calcarifer(Bloch, 1790)Plate.1 D, E & F

Shape

Outer side

Inner side

Anterior region

Posterior region
Sulcus acusticus
Ostium

Cauda

Spindle shaped, fairly thick, large, opaque, with bc
dorsal and ventral margin crenate to serrate.

Concave, rough, many radial furrows twe surface.

Convex, rough, radial furrows on the dorsal and ver
rim. Dorsal area fairly wide and extending to edge
antirostrum on dorsal side. Anterodorsal margin low v
middle angle.

Pointed; rostrum broad, longointed; antirostrum shor
pointed; excisura narrow with a moderately deep, notch

Slightly pointed.
Moderately deep; both cristae well defined.
Funnellike, shorter than cauda

Tubular, stronty curved to the ventral area, ending close
the posterior margin.

Sillago sihama(Forsskal, 1775)Plate.1 GH & |

Shape
Outer side

Inner side

Anterior region

Posterior region
Sulcus acusticus
Ostium

Cauda

Semicircular, thick, medium, opaque with dorsal mai
entire and ventral margin sinuate.

Concave, medial and veat area thick and present sm
lobules; dorsal rim smooth and thin.

Convex with entirely smooth; dorsal rim domed and ver
rim slightly convex; ventral area narrow and dorsal ¢
very developed.

Pointed and prolongedostrum broad, long and pointe
antirostrum and excisura absent.

Slightly rounded.
Shallow; both cristae poorly developed.
Tubular, straight, shorter than cauda.

Tubular straight, ending in thposterior margin.
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Nemipterus japonicugBloch, 1791)Plate.1J, K & L

Shape : Oval, thin, medium, semitransparent, with ventral ma
crenate and dorsal margin lobed.

Outer side . Concave, many lobules and furrows on the dorsal sui
and ventral sdace slightly smooth.

Inner side :  Convex surface with smooth. Dorsal and ventral areas
similar in size.

Anterior region : Pointed; rostrum broad, short, pointed; antirostrum ak
and excisura wide without a notch.

Posterior region : Oblique andounded.

Sulcus acusticus : Deep; two cristae well developed.

Ostium . Funnellike, shorter than cauda.

Cauda . Tubular, strongly curved, ending close to the

posteroventral margin.
Nemipterus nematophoru@Bleeker, 1853)Plate.1 M, N & O

Shape . Pentagonal,thin, medium, semitransparent, with ven
margin crenate and anterior dorsal margin serrated.

Outer side :  Concave, radial furrows on the dorsal and ventral rim
uneven surface with small lobules.

Inner side . Slightly convex, radial furrow®n the dorsal surface ar
ventral uneven surface with slightly smooth. Dorsal
ventral areas are similar in size.

Anterior region : Pointed; rostrum broad, short, pointed; antirostrum \
short; excisura narrow with a notch.

Posterior region : Flattened-oblique

Sulcus acusticus : Deep; two cristae well developed.

Ostium . Rectangular, shorter than cauda.

Cauda : Tubular, slightly curved, ending to the posteroven
margin.

Pomadasys hastéBloch, 1790)Plate.1P,Q & R

Shape . Ovate, thick large, opaque, with ventral margin sinuate .
dorsal margin sinuate and a few broad crenulations
indentation.

Outer side . Concave, dorsal and central surface with small lobt

ventral surface smooth.

Inner side . Convex, ventral surface smoaththout furrow. Dorsal arei
narrow and uneven with lobules. Dorsal rim high anteric
with posterior angle, ventral area velgveloped.
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Anterior region

Posterior region
Sulcus acusticus
Ostium

Cauda

Slightly pointed; rostrum broad, short and slightly point
antirostrum absent and excisurarpar, without a notch.

Round to oblique,
Deep; both cristae well developed.
Rectangular, shorter than cauda.

Tubular markedly curved to the ventral area, ending clot
the posteroventral margin.

Pama pamgHamilton-Buchanan, 1822Plate. 1S, T & U

Shape

Outer side

Inner side
Anterior region
Posterior region
Sulcus acusticus

Ostium

Cauda

Irregular, thick, large, heavy massive, opaque, with dc
margin crenate and ventral margin entire.

Convex; dorsal and central surface with groove and |
lobules, ventral stfiace thin and smooth.

Convex, ventral surface smooth. Ventral area \
developed and dorsal area very narrow.

Flattened; rostrum poorly defined, very short, very brc
flat with a small protuberance in the anteritmrsal region;
antirostrum and excisura absent.

Oblique
Slightly deep; both cristae developed.
Tubular, not clearly differentiated from cauda.

Round to discoidal, ending close to the posterior margi

Liza tade(Forsskal, 1775Plate.1 V,W & X

Shape

Outer side

Inner sde

Anterior region

Posterior region
Sulcus acusticus
Ostium

Cauda

Oblong, thin, medium, semitransparent with dorsal ma
sinuate and ventral margin crenate.

Concave; ventral surface with furrows and dorsal
central surface with lobules.

Convex, surface uneven with indentation. Dorsal a
narrow.

Pointed; rostrum short broad and pointed; antirost
absent; excisura wide without a notch.

Irregular round.
Slightly deep; bdt cristae developed
Funnellike, shorter than cauda

Tubular strongly curved, ending close to the midntral
margin.
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Valamugil speigleri( Bleeker, 1858Plate.1Y, Z & AA

Shape :  Kidney-shaped, thin, medium, semitransparent, withsal
margin sinuate and ventral margin crenate.

Outer side :  Concave; dorsal surface with lobules and ventral sur
with furrows

Inner side . Convex, ventral rim have furrows and dorsal rim curved
no furrows. Dorsal area narrow.

Anterior regim . Blunt; rostrum short, slightly broad, blunt; antirostrum v
short and round; excisura wide without a notch.

Posterior region : Round to irregular

Sulcus acusticus :  Moderately deep; both cristae developed.

Ostium . Funnellike, shorter than cauda

Cauda . Tubular, slightly curved to the ventral area, ending far fi

the posterior margin.
Polynemus paradiseu@.innaeus, 1758)Plate.1 BB, CC & DD

Shape . Oblong, thin, medium transparent, with dorsal mai
deeply crenate and ventral margin sileua

Outer side . Slightly concave in anteroventral and posterior part flat.
whole surface have many furrows and small lobules.
Inner side . Slightly convex, uneven surface with many furrows
lobules. Dorsal and ventral areas are similar in size.
Anterior region : Rounded; rostrum long, broad, rounded; antirostrum s
broad, pointed; excisura wide with a shallow, acute notc
Posterior region : pointed .
Sulcus acusticus : Slightly deep; both cristae well developed.
Ostium :  Funnellike, shorter than cauda.
Cauda . Tubular, sinuous, ending close to the posteroventral ma
Rastrelliger kanagurta(Cuvier, 1817)Plate.1EE, FF & GG
Shape :  Rectangular, thin, medium, transparent, with dorsal me
crenate and ventral margin serrated.
Outer side :  Concave, furrowed on dorsal and ventral rims
Inner side . Convex dorsal surface with lobules and ventral surf

with furrows. Dorsal and ventral areas are similar in siz

Anterior region : Lanceolategostrum long, narrow, sharp pointe
artirostrum short, broad, blunt; excisura wide with
shallow, acute notch.

Posterior region : oblique
Sulcus acusticus : Deep; both cristae well developed.
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Ostium :  Funnellike, shorter than cauda
Cauda :  Tubular straight, ending far from the postemaargin
Pampus argenteuéEuphrasen, 1788Plate .1 HH, Il & GG

Shape . Hexagonal, thin, medium, transparent with dorsal ma
crenate, posteroventral margin dentate.

Outer side :  Flat, radial furrows on the dorsal and ventral rim, cer
region slighly high and small lobules.

Inner side :  Flat, radial furrows on the dorsal and ventral rim. Cer
region without furrows. Dorsal and ventral areas are sin
in size.

Anterior region : Slightly pointed; rostrum long, broad, slightly pointe

antirogrum long, broad, pointed; excisura narrow witt
deep, acute notch.

Posterior region : Pointed.
Sulcus acusticus :  Slightly deep; two cristae well developed.
Ostium :  Funnel like, shorter than cauda.

Cauda :  Tubular, straight, ending far from tipesterior margin

A. Lateral view ofHilsa toli B. Outer side of otolith ofl. toli  C. Inner side of otolith of. toli

D. Lateral view ol ates calcalfer g Quter side of otolith of

F. Inner side of otolith of

Latescalcarifer Lates calcarifer
1. Anterior end 4. Ventral area
2. Posterior end 5. Sulcus acusticus (groove)

3. Dorsal area

Plate.1 Otolithsand some marine fishes
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J. Lateral view of K. Outer side of otolith of

; . X L. Inner side of otolith of
Nemipterus N. japonicus

N. japonicus

M.Lateral view of N. Outer side of otolith of O. Inner side of otolith of
Nemipterus nematophorus N. nematophorus N. nematophorus
P. Lateral view of Pomadasys haste Q. Outer side of otolittof R. Innerside of otolithof
P. hasta P. hasta

S. Lateral view oPama pama 1 Quter side of otolith oP. pama  U. Inner side of otolith oP. pama

Plate.1Continued.
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V. Lateral view oliza tade W. Outer side of otolith of. tade  X. Inner side of otolith of.. tade

Y. Lateral view olValamugil speigler Z. Outer side of otolft of AA. Inner side of otolittof
V. speigleri V. speigleri

BB. Lateral view of CC. Outer side of otolith of DD. Inner side of otolith of
Polynemus paradiseus P. paradiseus P. paradiseus

1mm

EE Lateral view of FF.Outer side of otolith of GG. Inner side of otolith
Rastrelliger kanagurta R. kanagurta R. kanagurta

HH. Lateral view of 1. Outer side of otolith of JJ Inner side of otolith of
Pampus argenteus P. argenteus P. argenteus

Plate.1Continued.
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Statistical analysis

Marine twelve different species belonging to ten families were analjéaxdimum
otolith length and otolith weight were linearly related to total fish length for the studied fish
species. Their regression parameters are given in Bable morphometric measurements,
shape factors of otolith and otolith index varied signifisaamong species (TabB.

Table 1. Mean amount of otoliths morphometric measurements, aspect ratio and otolith index
of twelve marine fish species from Mandalay markets.

Species TL(cm) | OL(mm) | OW(mm) | OWE(g) | OL:TL Ar Otolith

Index

Hilsa toli 17.55 3.2 2 0.0327 1:55 1.6 0.01
Lates calarifer 30.97 9.3 4.8 0.468 1:33 1.94 0.05
Sillago sihama 135 6.2 3.2 0.392 1:22 1.94 | 0.063
Nemipterus japonicus 19.41 6.9 4.4 0.3588 1:28 1.57 0.052
Nemipterus nematophory 18.6 6.8 4.3 0.3318 1:27 1.58 0.049
Pomadasys hasta 16.5 10 8.8 2.1586 1:17 1.14 0.216
Pama pama 25.95 9.9 7.9 4.214 1:26 1.25 0.426
Liza tade 15.9 5.6 2.6 0.1354 1:28 2.154 | 0.024
Valamugil speigleri 14.75 5.2 2.2 0.118 1.28 2.36 0.023
Polynemus paradiseus 20.07 4.1 2.2 0.0496 1:49 1.86 0.012
Rastrelliger kanagurta 23.03 4.4 2.4 0.0477 1.52 1.83 0.011
Pampus argenteus 16.92 5.5 3 0.0709 1:31 1.83 0.013

TL= total length, OL=otolith length, OW= otolith width, OWE=otolith weigthy=Paspect ratio
Table2. Relationship between the total fish lengfiilith length and total fish lengtbtolith
weight and coefficients aforrelation (r) for twelve marine fish species collected from
Mandalay Markets.

Relationship TL-LO TL-WO
Species Equation r SD Equation r SD
Hilsa toli LO=0.319+0.164TL 0.453 | 1.043 | WO=(-0.003)+0.000T.L | 0.652 | 1.163
Lates calarifer LO=0.771+0.275TL 0.927 | 1.665 | WO=(-0.07)+0.004TL 0.927 | 1.606
Sillago sihama LO=(-0.092)+0.466TL| 0.566 | 0.442 | WO=(-0.075)+0.008T.L | 0.758 | 0.508

Nemipterus japonicus LO=5.167+0.088T.L 0.727 | 1.962 | WO=0.023+0.001TL 0.36 | 2.14
Nemipterus nematophoru{ LO=4.564+0.128TL 0.604 | 1.943 | WO=0.01+0.001T.L 0.636 | 2.185

Pomadasy$asta LO=4.994+0.303TL 0.392 | 1.606 | WO =(-0.315)+0.032T.L | 0.618 | 1.562
Pama pama LO=(-0.712)+0.409TL| 0.623 | 0.677 | WO =(-0.473)+0.034TL | 0.863 | 0.835
Liza tade LO=0.563+0.317TL 0.684 | 1.151 | WO =(-0.022)+0.002TL | 0.844 | 1.507
Valamugil speigleri LO=(-0.346)+0.376TL | 0.854 | 0.636 | WO =(-0.017)+0.002TL | 0.8 0.955

Polynemus paradiseus LO=(-3.164)+0.362TL| 0.826 | 1.152 | WO =(-0.009)+0.001T.L | 0.875| 1.682
Rastrelliger kanagurta OL=(-3.066)+0.324TL| 0.82 | 0.931 | WO =(-0.03)+0.002T.L | 0.82 | 1.304
Pampus argenteus LO=(-1.342)+0.404TL| 0.643 | 0.861 | WO =(-0.007)+0.001T.L | 0.781] 1.123

DISCUSSION

The otolith characters of the 12 species belonging to 11 genera, 10 families, 5 suborder,
2 order were employed in the present study.

The morphology of the otoliths varies from genus to genus and from species to species
(Lagler, 1963). The otoliths have specific shapes and fcatures, so the investigated species are
easily identified from the otolith characters.

In Perciformesthe differences in the otolith characters in the different family are very
noticeable and even if the same suborder.

In the suborder percoidei, the most noticeable difference between the otoliths is observed
in the general shape,; it is spindleape ir_ates calcarifey semicircular irSillago sihamagpval
in Pomadasys hastaregular inPama pamasSimilarly, the differences in the otolith character
in the same family but different genus are very noticeable. In the family Mugilidae, the
difference between the otoliths is observed in the general shape; it is oblbizg tadeand
kidney-shaped inValamugil speigleri. Furthermore, otoliths character are different in the
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different species and even if the same genus. In the démgpterusthe dfference between
the otoliths is observed in the general shape; it is pentagoN&nmpterus nematophorasd
oval inNemipterus japonicus

The shape and the structure of sulcus acusticus are important characters in the
distinguishing of theotoliths; InL. tade the ostium has funnel shape and cauda has tubular
shape, it strongly curved, ending close to the-mghtral margin. InV. speiglerithe ostium
and caudal have funnel and tubular shape, cauda slightly curved to the ventral aremhAltho
they differ in the condition of cauda that strongly curved, ending close to th&emidl
margin inL. tadeand slightly curved to the ventral area of caud¥.ispeigleri they fall under
the same familyMugilidae.

It is also necessaty consider the shape of the dorsal area in the inner side; it is similar
in size with the ventral area idilsa toli, L. calcarifer, Rastrelliger kanagurta, Polynemus
paradiseus Pampus orgenteus, jAjponicus and Nnematophorusdorsal area is smaller in
size and ventral area very developedPirhastaand P. pama; it is narrow inL. tadeandV.
speigleriand dorsal area is very well developedisihama.

According to the revealed data from Table 1 and 2, in the cad®epaimag 25.95 cm in
total length, 9.9 mm in otolith length and 7.9 mm in otolith width, the second largest
measurement in study species, 4.214 g in otolith weight, the greatest weight in study species,
ratio of otolith length and total length in 1:26, aspect ratio in 1.250#&widh index in 0.426,
the greatest value in study species, so it is oldest fish among the studied fish.

In the case oP. hastg 16.5cm in total length; 10 mm in otolith length, the largest
measurement in study species, 8.8 mm in otolith withlke largest measurement in study
species, 2.16 g in otolith weight, the second greatest weight in study species, ratio of otolith
length and total length in 1:17, aspect ratio in 1.14 and otolith index in 0.216, the second
greatest value in study spegiss it is older fish among the studied fish.

Then, in the case df. calcarifer recorded that 30.97 cm in total length, the largest
measurement in recorded species, 9.3 mm in otolith length, the third largest value in study
species, 4.8 mm in olith width, the third status in the value of study species, 0.468 g in otolith
weight, the third status in the recorded species too, 1:33 in the ratio of otolith length and total
length, 1.94 in aspect ratio, 0.05 in otolith index, so it is younger figing the studied fish.

Therefore it may be concluded that the older fish not depend on length of fish but depend
on otolith index value.

In the case of otolith length M. speigleriis 5.2 mm and the width is 2.2mm, it can be
consideed that the most elongated structure of otolith among the study species and also the
largest value of aspect ratio due to 2.36. So it also agrees that the more elongated the otolith of
the fish, the larger the aspect ratio is.

According to the tlith index, 0.426 inP. pama the largest value among the study
species and 0.01 iH. toli, the least value among the study species. This factors express that
larger index value generally suggest a relative older fish and smaller index value suggest tha
relatively younger fish. Thus, it can be considered Ehgtamais the oldest an#l. toli is the
youngest among the study species.

The coefficient of correlation ranged between r = 0.927 to r = 0.392. Thus, it can be
envisaged that theris a moderate to high correlation between the length of the fish and the
otolith length. In the present study, calcarifer is highest andP. hastais lowest. Again, the
coefficient of correlation ranged between r=0.927 to r=0.36. The result revedledighly to
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moderately correlation between the length of the fish and the otolith weight. In thisIstudy,
calcariferis highest andN. japoniausis lowest.

Results of this study indicate that otolith weight would be a more accuratetanddta
somatic growth. That could be explained by the fact that otolith weight is most sensitive to
variations in growth rate and most closely related to changes in fish metabolism (Boehlert,
1985; Pawson, 1990). Moreover, otolith length measurements cempramised by high
variability in otolith shape.

CONCLUSION

These relationships provide a reliable tool in feeding studies and also provide support
to palaeontologists in their research on fish fosHilsiay be concluded th&te results of this
study eveal clearly that the general detailed morphologicatmation of otoliths and their
morphometric measurement could be used as taxonomic features. The otoltihs of the studied
species have species specific, it is possible to make a definite diffecantétspecies from
the special otoltihs morphologies
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STUDY ON SOME FRESHWATER ZOOPLANKTON IN SUNYE IN
(LAKE) SINTKAING TOWNSHIP

Win Maw Od and Phu Ngon Aye

Abstract

Study on some freshwater zooplankton in Sunye In (Lake) was carried out from December 2014
to March 2015. During the present study, a total of 24 epeaind ongenera were recorded

this area. Rotifer was found to be dominant group with 19iepdallowed by Cladocera with

five speces and Copepoda with one gemespectively. Among the collected specimen,
Ceriodaphnia rigaudiwas found to be dominant and rotifers were found in high number of
species in Sunye In. Therefore, the presence onabs# healthy zooplankton populations can
determine some commercial fisheries success in both fresh and salt water bodies.

Keywords:Rotifer, Cladocera, Copepodagriodaphnia rigaudi
Introduction

Zooplankton (Greek; Zoon, animal; planktos, wandering aryriads of diverse
floating and drifting animals with limited power of locomotion. Majority of them are
microscopic, unicellular or multicellular forms with size ranging from a few microns to a
millimeter of more. In addition to size variations, they alifferences in morphological
features and taxonomic position (Gaswami, 2004).

Zooplankton constitutes the food source of organisms at higher trophic levels,
especially fish in lake ecosystems. Since most are filter feeders, this serves to cleans the wat
column of suspended matter and thus contributes significantly to the improvement of water
quality (Bekleyan and Ipek, 2010).

In freshwater ecosystems, three groups of zooplankton, namely Rdiifedacera and
Copepoda have been reporiBabplanktonoccupy the second trophic level in the food chain,
the first being occupied by phytoplankton. In lake ecosystems, these organisms are the main
food source for invertebratefishes and sometimes for aquatic birds. Some species have been
reported as charactstic indicators of water quality and trophic level of lakes (Ipek and Saler,
2013).

Correct identification of freshwater organisms is essential to understanding their
ecology. Aquatic organisms interact with environment to alter water quality and perform
ecol eegwift®e s 0 s uc h and sutridne ayading.pldersificationoofizooplankton
species in food webs is essential part of managing aquatic bodies ¢5aigi2012).

Zooplankton communities are typically diverse and occur in almost alkeshvrater
habitats. Zooplankton supports the economically important fish populations. Sunye In (Lake) is
a large inlandody of standing water in thdandala region. Sunye In support high fish meal
production of freshwater fishery upon which the inhabitdithe surrounding depend for their
food supply.

Information concerning about the zooplankton fauna of Sunye In has not been studied
before. Thus the aim of the present study was to identify the freshwater zooplankton species in
Sunye In and tadetermineghe live food organisms for the freshwater ecosystem.

! Lecturer,Dr., Department of ZoologyUniversity of Banmaw
2MS.c Student , Deartment of Zoology, Yadanabon University
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Materials and Methods

Figure 2. Plankton Net

Fig 1. Showinthe map for the collection of specimen
(Source: Google earth)

Study Area

Sunye In (Lake) is located in Sintkaing Township, Mandalayidibn. It lies between
North Latitude 21° 40' an@ 1 «Eagt [bngitude 96° 13and 96° 14(Fig 1). It covers an area
of 3.64 knf and the depth of water level is about 3.9 m in the rainy season. It covers an area of
2.54 knf and the depth of water level is about 1.82 m in the host season.

Study Period
The study was carried out from December 2014 to March 2015
Collection of specimens

Samples were collected monthly from the five sampling sites of the Sunye In (Lake). The
samples wex collected by using plankton net, with a mouth diameter of 12 cm @ndibmesh size.
The plankton samples were hauled horizontally from the surface \(&ite2)

Preservation and ldentification

The final volume of the filtered sample 150 ml in plastic bottles were preserved by adding 5 ml
of 4% formaldehyde solution. Thammple vials was then poured out its content into a petridish and the
individuals organisms was picked out by using fine pipette under the compound microscope. The
samples were identified under a compound miciroscope with magnification of 4x10, 10 x10 and 1
40. For species identification, the following references were used; Edmonson @866ak (1989),
Dodson and Fref1991), Shiel (1995), Witty (2004) and Segers (2007).

RESULTS

In the present investigation, a total of 25 species of zooplankton ngpti9 species
of rotifer, 5 species of cladocera and one species of cyclopid copepod were recordegein Su
In(Lake). (Table 1) The percentage compdiin of each species in Table 2 and the
microphotograph of studied species walso describedPlatel)

Descriptive account of studied species from Sunye In
Asplanchna herriki de Guerne,1888

Non loricated rotifer; body is large rounded and transparent. There is no anterior and
posterior spine without attachment disc. The measurement of the body |enyges
(0.25mm0.38mm) and body width ranges (0.2rR0033mm).
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Asplanchna priodontaGosse, 1850

Non-loricated rotifer; body is large, transparent,-shaped. Theres no anterior and
posterior spin&Vithout appendages amdtachment dic. Corona is circular didike structure,
ciliated at the margin.The measuremaitthe body length ranges (0.25 mt53 mm) and
body with ranges (0.18 mn0.3 mm).

Anuraeopsis fissa@Gosse, 1851

Body small and oblong; lorica composed of two platessa plate arched over flat and
smaller ventral plate. There is no spine at the anterior and posterior margin of lorica. The head
regionhas a tuft of ciliapelow this regpn lies ciliated corona regiddiliated lateral antennae
is present on the headgien. No foot or attachment disc on ventral surface. Eggs are ablong or
pea shaped and closely attach to the posteantral surface in on erected position. The
measurement of the body lengtanges(0.08:0.1 mm) andbody width rangeg0.05mm
0.08mn).

Brachionus angularisGosse, 1851

Lorica is stiff, potshap@ and has two anterior spinggsterioir spines are absent. The
lateral margin of lorica is notmooth but angled. The lorica gradually wider with angles
from the corona region to middle porioThen gradually taper toward the posterior end of the
foot apertures. Eggs (sometimes one, two, three or four) are attached at the posterior end of the
body.

The measurement of the length ranges (0.08indm. mm) and body width ranges
(0.08 mm0.10 mm)
Brachionus benniniLeissling, 1924

Loricais granulated ovashaped and has six anterior spines, posterior spines are absent.
The anterior medial spines are a little longer than the other four anterior spines.

Brachionus calyciflorusPallas, 1766

Lorica is stiff, ovalshaped bearing four anterior spines and four posterior spines.Two
posterelateral spines are longer than the middle posterior spines. Sometimes two -postero
lateral spines are short or absent. Eggs usually attach to posterior end afyti{edmetimes
one, two, three or four).

The measurement of the body length ranges (0.20n2% mm) and body width ranges
(0.2mm- 0.13 mm).

Brachionus caudatudBarrois & Daday 1894

Lorica is stiff, ovalshaped bearing four short anterior spine, two eqiza posterior
spines. Posterior spines are slightly longer than the anterior spines. Eggs usually attach to the
posterior end of the body (one sometimes two). The measurement of the body length ranges
(0.15 mm 0.2mm) and body width ranges (0.08 rfiril5mm).

Brachionus diversicornis(Daday, 1883)

Lorica stiff, body ablong with four anterior spines; the two antateral spines are
longer than the two anteromedial spines. These two spines are very small and close to each
other. Two unequal length postarspines are present. The shorter spine is fshalped. Eggs
(usually one and sometimes two) ogalaped and attached to the posterior end of the body.
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Brachionus falcatusZacharias, 1898

Lorica stiff, barretshaped and strongly compressed laterdllye posteriomost is the
narrowest. Lorica has six anterior spines and two posterior spines. The two long anterior spines
lie between the two anteromedial and two anterolateral spines, and two posterior spines are
longer than the length of the lorica whiehe slightly bent backward in lateral view. Eggs
usually attach to posterior end of the lorica (one or two).

Brachionus forficula Wierzejski, 1891

Lorica stiff, barrelshaped, lorica has four anterior spines and two posterior spines. The
two anterolaterlaspines are a little longer than the two anteromedial spines. The two posterior
spines are very stout, a little longer than the lorica, nearly parallel or slightly convergent at
their tips, the left usually a little shorter than the right. Eggs are atlaohthe posterior end of
the body. Body length (anterlateral spine to longer posterior spine ranges) (0.1501@m
mm), body width ranges (0.08 m@nl mm) and (anteriateral spine to short posterior ranges)
(0.1 mmi 0.18 mm)

Brachionus quadridentais Hermann, 1783

It is loricated species. Body rectangular bearing six anterior spines, the two -anterio
medial spines are longer than the other four spines. The two antéeionediate spines are
the shortest. The two antetl@teral spines are rdaim sizeTwo long spines of equal length at
the posterior end. A transverse fold is present on the lorica. The ventral plate and dorsal plate
are not rigidly united at the edges. Ventral plate is smaller than the dorsal plate. Eggs one or
two are rounded andsually attach to posterior end of the lorica.

Keratella tropica(Apstein, 1907)

Body flattened dorswentrally and the dorsal surface ddrica with a pattern of
polygonal facet§ix spines at the anterior dorsal margin. With the median ones long and
curved ventral ward. The lateral ones are usually a little longer than the intermediate. Two
unequal posterior spines both variable in length but the right one is always longer than the left
one which can be absent. Egg (usually one) attach to the postetiof #e lorica. Body lenth
(anterior lateral spine to longer posterior spine) ranges (0.15 28 mm), body width
ranges (0.08 mm) and (anteHdateral spine to short posterior spine) ranges (0.13ird
mm).

Lecane luna(Muller, 1786)

Lorica stiff, lunashapedt is composed of v#ral plates and dorsal platéke formely
larger than the ventral plate. No anterior and posterior spines. Antero ventral lorica is slightly
depressed. Foot is two rudimentary segments. Foot has two pointed toes, wjeicthtipraugh
hole in ventral plate near posterior end. Two toes are separated and bearing accessory claws
and pseudoclaws. The measurement of body length 0.18 mm and body width 0.1 mm

Lecane (Monostyla) styrax Harring& Myers, 1926

Lorica stiff, ovoid, aipers to narrow head aptene. It is composed of dorsplates and
ventral plates. Loricanteriormargin more or less deeply sinuate. There are no anterior and
posterior spines projecting from the lorica. Foot is two rudimentary segments. Foot has one
pointed toe, which projects through hole in ventral plate near posterior end.

Polyarthra vulgaris (Carlin, 1934)

Body is transparent nearly squategaped. There is no spine at the anterior and posterior
end. The extra corona is very large, occupying tingelaend of the corshaped structure,
which are highly developed, powerful swimming organs, which are set off at a distamce fr
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the remainder of the coromady with 12 flattened circular appendages called paddles attach
dorsolateral and ventral surfacesar anterior end. Eggs are (one or two) attached at the
posterior end of the body.

The measurement of theody length ranges (0.10 m@nl3 mm) and body width
ranges (0.06 mp0D.08 mm).

Trichocerca ruttneri Donner, 1953

The body is no elongated. Thaintk is widest part of the body. The ventral margin of
the body is gradually tapered toward the posterior end. The dorsal margin of the body is
slightly convex. The head and trunk is clearly divided by incomplete transverse furrow. Foot is
inserted obliquly, only one obvious toe pointed at the distal end.

Hexathra mira(Hudson, 1871)

The body is conical shaped bearing six appendages of the unequal lengthe fteyta
and striated musculaappendages. The corona region is ileed structure and eachas
double ciliary wreath and ciliated groove between these two wreaths.

Eggs (one or two) are attached to the posterior end of the body. The measurement of
the body length ranges (0.15mt18 mm) and the body width ranges (0.0840m mm)

Filinia longiseta(Ehrenberg, 1834)

Without lorica, body $ nearly ovakhaped. There iso appendages and attachment
disc. The body has two anterior spines and one posterior spine. The two anterior spines are
situated one on each side of the lateral region belowaituma. One posterior spine is situated
at the ventral region near the posterior end. The spines are extremely long, and slightly
flexible. The two lateral spines are larger than the ventral posterior spine. Eggs (one or two) are
attached to the posterione of the body. The measurent of the body length range® % mm
0.53 mn) and body width ranges (0.08 mm)

Filinia terminalis (Plate, 1886)

Without lorica, body is thin, flexible and sabaped. There is no appendages and
attachement disc. Two antertdeal spines equal in length; with one terminal posterior spine.
The measurement of the body length ranges (0.2803%mm) and body width ranges
(0.08mm).

Diaphanosoma leuchtenbergianurfFisher, 1850)

Eye not filling end of head, pigment small, colour lin@ No rostrum, fornix or
ocellusAntennule small, truncate; olfactory setae terminal, with slender flagellum.Doral
ramous of antennae-j@inted; ventral Jointed. Reflex antenna reaching or exceeding
posterior margin of valves. Body length ranges30@m 0.7 mm) and body width ranges
(0.28 mm 0.3 mm).

CeriodaphniarigaudiRichard, 1844

Head small andlepressed. Head produced infront of antennules into a short, conical
sharp pointed, horhke process. Vertex a rounded or angular projectiearly filled by eye;
ocellussmallAntennules rather slender; lateral sehag somewhat distal to midell Valves
subqguadrate, usuallendng on a short spine; hexagonphtches all overthe body.
Postabdomen with 5 t6 anal spies.Claws smooth or di&culateThe measurement of the
body length ranges (0.3mth53mm) and body width ranges (0.2R0035mm).
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Macrothrix laticornis (Jurine) 1820

Body raund-ovateHead evenly rounde@cellus preseriRostrum short ventral margin
of valves ordinarily with longmovable spines, which project in several directions. Antennules
broader distally; a setiferous projecton posterior margin near apeanterior margin with
several fine incisions and clusters or rows of hairs; olfactory setae conspicuously
unequal.Postalbmen not bilobed, with numerous fine spines and hairs; anus terminal.Claws
small. The measurement of the body length ranges (0.22:381mm) and body width ranges
(0.15mm0.25mn).

Moina micrura Kurz, 1874

Small, body transparey head relatively very arge, with deep cervical sinus.
Supraoculadepression smadir absent; no rostrum ocellabsent. Postabdomen extended into
conical postanal part, baeag ciliated spines and bideferminal portion of postabdomen
small with 4 to 6 spines.Claws pectinaldhe measurement of the body length ranges (0.48
mm-0.68 mm) and body width ranges (0.15 /83 mm)

Alona intermedia(Sars, 1862)

Body evenly arched but not very high. Postabdomen long, broad enlarged toward apex,
with rounded angle; 8 to 9 marginalndieles rather small and thick; the lateral denticles or
fasciles much more conspicuous, consisting of bundles of fine setae. The distal seta in each
bundle is the largest and the size of setae increase toward apex of abdomen.

Microcyclopssp.

Anterior pat of body mub broader than posteridark constriction between somites
of 4 th and ¥ legsCaudal setae unequal in length.First antenna of 12 segments, distal
segments of first antenna without hyaline spines. The distinct or partly distinct segmesmt of |
5 with an apical seta and small or slender spine on the inner side. The measurement of the body
length ranges (0.4 min0.63 mm) and body with ranges (0.1 RAM.5 mm)
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Table 1. List of zooplankton species recorded from Sunye Inn (Lake)

Class Order Family Species
Monogononta Ploimia Asplanchnidae Asplanchna herricki
Asplanchna priondonta
Brachionidae Anuraeopsis fissa
Brachinous angularis
Brachinous bennini
Brachinous calyciflorus
Brachinous caudatus
Brachinous diversicornis
Brachinous falcatus
Brachinous forficula
Brachinous quadridentatus
Keratella tropica
Lecanidae Lecane luna
Lecane(monostyla)styrax
Synchaetidae Polyarthra vulgaris
Trichocercidae Trichocerca ruttneri
Flosculariceae Hexathridae = Hexathra mira

Filiniidae Filinia longiseta
Filinia terminalis
Crustacea Cladocera Sididae Diaphanosoma leuchtenbergiant

Daphnidae Ceriodaphnia rigaudi
Macrothricidae Macrothrix laticornis
Moinidae Moina micrura
Chydoridae Alona intermedia
Cyclopoida  Cyclopidae Microcyclopssp.

A.Asplanchna herriki B.Asplanchna priodonta C.Anuraeopsis fissa D.Brachiomus angularis

E. Brachionus bennini F. B.calyciflorus G. B.caudatus H. B.diversicornis

Plate 1. Microphotograph of Zooplankton Species
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|.B.falcatus J. B.forficula K. B.quadridertatus L. Keratella tropica

M. Lecane luna N.L.(Monostyla) styrax O. Polyarthra vulgaris  P. Trichocerca ruttneri
Q. Hexathra mira R.Filinia longiseta S.F.terminalis T. D.leuchtenbergianum

U. Ceriodaphnia rigaudi V. Macrothrix laticornis ~ W. Moina micrura X. Alona intermedia

Plate 1. Continued
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Table 2.Percentage composition of zooplankton species from Sunye (lnake)

No Species Total Percentage (%)
1 Asplanchna herricki 582 9.35
2 Asplanchna priondonta 207 3.32
3 Anuraeopsis fissa 180 2.89
4 Brachinous angularis 962 15.45
5 Brachinous bennini 1 0.02
6 Brachinous calyciflorus 13 0.21
7 Brachinous caudatus 43 0.69
8 Brachinousdiversicornis 1 0.02
9 Brachinous falcatus 1 0.02
10 Brachinous forficula 108 1.73
11 Brachinous quadridentatus 1 0.02
12 Keratella tropica 289 4.61
13 Lecane luna 2 0.03
14 Lecane(Monostyla)styrax 1 0.02
15 Polyarthra vulgaris 177 2.84
16 Trichocerca ruttneri 8 0.13
17 Hexanthra mira 16 0.26
18 Filinia longiseta 12 0.19
19 Filinia terminalis 4 0.06
20 Diaphanosoma leuchtenbergianum 66 1.06
21 Ceriodaphnia rigaudi 2094 33.63
22 Macrothrix laticornis 11 0.18
23 Moina micrura 35 0.56
24 Alonaintermedia 3 0.05
25 Microcyclops sp. 1410 22.64

Discussion

In the present study, a total of 25 species of zooplankton comprising 19 species of
rotifer, 5 species of Cladoceeand one species of cyclopoid copepod were recorded in Sunye
In (Lake).

Among the zooplankton groups, Rotifer belonging to order Ploimida and Flaseakar
under seven families werebserved in the present study. Under the order Ploimida, five
families; Asplanchnidae, Brachionidae, Lecanidae, Synchaetidae and Trichceevtieileas
the order Flosculariceae includes two families Haxathridae and Filiniidae were recorded during
the study period.

In the family Brachionidae includes three genekauraeopsis, Brachionusand
Keratella. Among these genera, the gerrmachionuscorsists of eight species that occupied
about half of the studied rotifer species. They were dominated over other rotifer species.

A total of sixspecies of Crustacea includes two orders; Cladocera and Cyclopoida were
recorded in the present study. Familydi8ae, Daphnidae, Macrothricidae, Moinidae and
Chydoridae were belonging to order Cladocé&ader Cyclopoida includes onlgne specie
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was observed in this study. Only one species of cydopoid copepods were seen abundant during
this study and they could nbé identified in species level due to insufficient duration.

In comparison with the recorded of Seint Seint Thu (2004) in Taxonomy of rotifers in
ponds of Mandalay University Campus, she recorded 35 species. AmongAselarchna
priodonta, Aruraeopsis fissa, Brachionus argularis, B.diversicornis, B.falcatus,
B.quadridentatus, Lecane luna, Polyarthra vulgaris, Hexathra raivaFilinia longisetawere
the same with the present study.

In comparison with the number of zooplankton species to that of SdaNaang
(2013) in Occurrence of some freshwater zooplankton in Eastern part of Paleik In, 14 species
of rotifer, five species of Cladocera and two genera of copepod were recorded in this study.
Among the rotiferan zooplankton, five species of gdBrachionus only one species of genus
Asplanchna, Keratella, Lecane, Polyarthead Hexathra were the same with the present
study.

Comparision with Eindra Htoo Kyaw (2014) recorded 16 species of rotifers in the study
of Rotifer diversity in fishery ponds of N@) Central Workshop (Amarapura Township) for
her Master of Research Degree. Fourteen species of rotifers were the same andtlbaes
species are differentith the present study. This may due to the difference in source of water
and physicechemicalcharacteristic of water between the studied area.

According to the findings of the number of zooplankton species in the studies on
Biodiversity of rotifers in freshwater Lake of Nagpur City (M.S) India by Sitre and Zade
(2012), they recorded 17 rotiferespes belonging to 12 genera were identified. Among them,
for species of genuBrachionus,only one species dfilina, Keratella and Lecanewere the
same with the present study and occurrenc&erfitella and Brachionusare indicative of
nutrient rich stais of the water body.

Among the collected tder species, various form d@rachionus calyciflorugsre seen
in the present study. Pennak (1989) stated thd.oalyciflorus lorica with all degree of
development in the four posterior spines have beeortegh ranging from long and the well
developed to very short or absent. This may due to starvation, low temperatures and substance
elaborated into the water by the predatégplanchna. Among the collected specimen of
lorica without posterior spines ai@®und in February 2015 and well developed posterior spines
are found in December 2014.

In comparison with size of the rotifer species especially in gBrashionusamong the
record of EindraHtooKyaw (2014) , the body lengthBofangulari¢0.10 mm0.15 nm), B.
calyciflorus(0.24 mm 0.36 mm) andB. caudatusvere (0.07 mm0.20 mm) respectively.

In the present study, the body length Bf angularis(0.08 - 0.1 mm),B. calyciflorus
(0.2 mm 0.25 mm) andB. caudatusvere (0.15 mm0.2 mm) respectively.t was observed
that the size of the rotifer species in gesent study were differemiith the record of
EindraHtooKyaw (2014).

Comparison with the size of crustacean zooplankton in the study of some common
zooplankton in the Yenimyaung dfandalay Univergy Campus by Win Maw Oo (2008he
recorded the body length deriodaphnia rigaudi(0.42 mm7i 0.49 mm), Macrothrix
laticornis(0.41 mm 0.43 mm) andMicrocyclops sp. were (0.63 mmO0.87 mm) were
respectively.

In the present study, the dy length of Ceriodaphnia rigaudi0.3 mny 0.53 mm),
Macrothrix laticornis (0.22 mm 0.38 mm) andMicrocyclopssp. were (0.4 mm0.63 mm)
respectively. It was observed that the size of the crustacean zooplankton in the present study
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were different with theecord of Win Maw Oo (2001). The sizes may differences may due to
the nutrient richness and environmentaiafales are difference betwethe studied area.

In the preent study based on the numberspecies and relative abundance (No of
individuals petlitre), rotifers were the dominantaup in Sunye In (Lake) (41.88%dpllowed
by cladocera (35.48%) and copepod (22.64%). Among the collected speCer@adophria
rigaudi found to be abundant (33.63%) and dominant than other zooplankton species
Microcydopssp. was found to be stdominant (22.64%).

Among the collected specimen, male and femalBliofocyclopssp. were seen in the
present study. All of the collected rotifer and cladocera species were found to be female but
males were not found.

Pennak(1989) stated that the male rotifers are minute, degenerate and short lived
commonly they are about a third as long as the female. The males have no well developed
lorica or spines and the corona is always anterior and well supplied with cilia. Theyyare ve
rapid swimmers, never sissle.

In the present study, the occurrence of cladoceran with broad pouch suggested that
these species are continuous breeders under suitable environmental condition and availability
of food.

Therefore, the present study cord#d that the microcrustacean zooplankton,
Ceriodaphria rigaudiwas found in higher number of individuals and rotifers were found in
high number of species in Sunye In. The presence or absence of healthy zooplankton
populations can determine some commerfisdieries success in both fresh agalt water
bodies.Zooplanktoare also a valuable food source for planktivorous fish and other organisms.
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A study on urban trees found in Botet kone and Let kaung village
(Patheingyi Township)

Dr Pyone Yi

Abstract

A study on urban trees in Betkone and Lekaung villages, Patheingyi Township in
Mandalay Division has been carried out from July, 2014 to Au@@i5. A total number of

2598 trees individuals representing 60 species of 53 genera belonging to 24 families were
recorded by two sites. In Botet kone village (Site 1), a total number of 1084 tree individuals
representing 40 species of 38 genera belonging2 families were recorded and 1514 trees
individuals representing 57 species of 52 genera belonging to 23 families in Let kaung village
(site II). Present study shows an overwhelming dominance by seven species which make up
61.05 % of the total tree puolation. The seven species found in this research Margifera

indica L. 12.93%, Tamarindus indicaL. 10.20%, Tectona grandisL.f. 8.97%, Annona
squamosd.. 6.89%,Azadirachta indicaA. Juss. 6.27% andeucaena leucocephafham.) DC.

5.89% andCocos nuifera L. 9.89% of the total tree population.

Keywords; Urban trees, dominance, tree population
Introduction

Urban forests are generally defined as collective masses of trees found within the
boundaries of cities, towns or villages or neighborhoodsattbees offer an important link
for connecting urban populations with natural resources. Many people who live in cities, town
and villages have come to realize the survival of urban trees are professional urban foresters,
state and local governments, coomity leaders and citizen volunteers working together to
plant, maintain, and support the cause of trees in their communities.

Trees play a key role in urban environments by providing food, shelter and medicine
for human. Besides, trees yield wood, onetted most precious raw materials, known for
cooking, as construction material for houses, furnitures and other household products and
modes of transportation. Cork, tannin and various medicines are also obtained from the barks,
leaves and flowers of treeSgbhaswal, 2005).

Trees in cities, town, and villages can contribute significantly to human health and
environmental quality. Unfortunately, little is known about the urban forest resource and what
it contributes to the local and regional society and etgndJrban trees determine how trees
affect the environment and consequently enhance human health and environmental quality in
urban areas.

Present study was undertaken on study of urban trees found in Botet kone village and
Let kaung village (Patheingyiolvnship). Patheingyi Township is one of the 33 Townships in
Mandalay Division. It lies between the Noitlatitudes of 21°50 and22° 09' and the East
Longitudes of 96°01' and 96° 22'. The total area of Patheingyi Township is 231.81 square
miles (373.04 Kn?). It is consists of Patheingyi Town and 138 villages. Among them, the two
villages (Botet kone village and Let kaung village) were undertaken as study areas. In Botet
kone village, covers an area of 1.28 square miles (2.9@kwh 0.70 square miles (B)Ykn?¥ in

’ Professor, Dr. Departmeaf Botany, Universityof Banmaw
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Let kaung village. There are approximately 2390 thousands habitants in Botet kone and 1050
thousands in Let kaung village.(Fig.1)

In present study, the most occurrences of families are Fabaceae 26.37%, Anacardiaceae
14.36%, Arecaceae 12.20%, Liaceae 8.97 %, Annonaceae 7.43%, and Meliaceae 6.39%
respectively. The most common tree speciesMaeagifera indicalL. 12.93%, Tamarindus
indica L. 10.20%,CocosnuciferalL. 9.89%,TectonagrandisL.f. 8.97%,Annona squamosa
6.89%, Azadirachta indicaA .Jus$6.27% andLeucaena leucocephald.am.) DC.5.89%
respectively.

Trees play a key role in urban environments. But there was no systematic survey
concerned with urban trees. This research may serve as a guide for people, especially urban
planners, on Wat species of trees or plants are suitable for urban areas. It contains information
on species distribution and composition.

This study focuses on urban trees in Patheingyi Township with the aim of establishing
information about the composition of spex;ito achieve the inventory of urban trees, to record
the natural vegetation, and to assess the floristic composition and distribution of tree canopy in
two villages in Patheingyi Township.

Materials and Methods
Study Sites

The study sites for this prajeare the villags of Bo tet kone (Site 1) andet Kaung
(Site 1), Patheingyi Township in Mandalay Division.

Data Collection

The field collection was surveyed in a period between, Ally4and August, 2015. All
the collected specimens were recordeglastographs. For morphological characteristics, the
collected specimens were identified according to Hooker (1B837), Brandis (1906), Backer
(1965) and Dassanayake (198Q001). The systematic arrangement of families was carried
out by the classifidgdon system of Raveal and Chase (2011). The generic and species
arrangements under the families were placed alphabetically. All the sites were systematically
surveyed for all trees > 10 cm girth at breast height (GBH) and the heights of trees were
visually estimated.

Quantitative Data Analysis

For this study, trees data were analyzed using descriptive statistics such as Density,
Relative Density and frequency, Curtis and Mcintosh 1950.

Density is determined by following formula:

No. of individuals of the species in #tle sample plot

Density (D) =
y(®) Total no. of sample plots studied

The relative density (R.D) of a species can be calculated with the help of the following
formula:
No. of individuals of the specieg 100

RelativeDensity R.D) = — .
No. of individuals of all species

The frequency of a species is expressed as the percentage of occurrence of its
individuals in a number of observations. The frequency of different species growing in a
community, can be determined-by
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No. of sample plots in which the spectesur
Total no. of sample plots studied

Frequency (FF 3100

For phytosociological purpose it is generally expressed as relative frequency (R.F) and
is determined with the following formula:
No. of occurrence of the speci

Relative Frequenc{R.F) = -
No. of occurrence of all the species

N

9 2E

Pyin Oo Lwin Township

Aange R, N
Sourte: Land Records Department, Patheingyi
Singaing Township

Map of Patheingyi Township

Results

The urban tree species from BoTet Kone and Let Kaung villages in Patheingyi
Township were collected identified and studied vegetational survey. The species distribution
and composition were also investigated.

List of the collected speies

In total individuals 2598, a total of 60 species belonging to 53 genera of 24 families
were included in study areas (site | and site Il). The list of the collected species was stated in
Table (1).
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Table (1) The list of the collected species fromtgdy area (site | and site 1)
Order Family Species Remark
Magnoliales Annonaceae Annona squamosia Exotic
Polyalthia longifolia(Sonnerat.) Exotic
Fabales Fabaceae Acacia auriculiformisBenth. Exotic
Acacia leucophloe@Roxb.) Willd. Exotic
Acacia nilotica(L.) Delile. Indigenous
Albizia lebbeckBenth. Indigenous
Bauhinia purpured.. Indigenous
Butea monospam@am.) Taub. Indigenous
Delonix regia(Bjer ex Hk.) Rafin. Exotic
Leucaena leucocepha{ham.)DC. Exotic
Pithecellobum dule(Roxb.) Benth. Indigenous
Pterocarpus macrocarpusurz. Indigenous
Samanea samgdacq.) Merr. Exotic
Sesbania grandiflor&@er.varcoccinea Exotic
Senna siame@.am.)lrwin & Barneby. Indigenous
Tamarindus indicd.. Indigenous
Rosales Rhamnaceae Ziziphus mauritiand.am. Indigenous
Moraceae Artocarpus heterophyllusam. Exotic
Ficus raemocarpMiq. Indigenous
Ficus virengAit. Exotic
Streblus aspelLour. Indigenous
Clusiaceae Mesura ferred.. Exotic
Callophyllum inophyllunt. Exotic
Malpighiales Euphorbiaceae Embilica officinalis Gaertn. Indigenous
Cicca acida(L.) Merr. Indigenous
Myrtales Combretaceae Terminalia ballericaRoxb. Indigenous
Terminalia catappd.. Exotic
Punicaceae Punica ganatumL. Exotic
Myrtaceae Eucalyptus citriodoraHk. Exotic
Psidium guajavd.. Indigenous
Syzygium grand@Vight) N.P. Balakishnan Indigenous
Syzygium jambads. Indigenous
Sapindales Anacardiaceae Mangifera indical. Indigenous
Lannea cororandelica(Houtt.) Merr. Indigenous
Spondias dulciaVilld. Exotic

Table (1)

. Continue®6







