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Aef;armfndKEGJU\  aus;vufuAsmrsm;rS o½kyfazmftzGJUrsm;   

jrifhvdIif
*
 

 

pmwrf;tusOf; 

þpmwrf;wGif jrefrmpmaye,f acwfuAsmu@vm Aef;armfndKEGJU\  aus;vufuAsmrsm;rS o½kyfazmf 

tzGJUrsm;udk avhvmwifjyxm;ygonf/ Aef;armfndKEGJUa&;zGJUonfh Aef;armfndKEGJU uAsmaygif;csKyf(2)udk 

tavhvmcHtjzpf owfrSwfxm;ygonf/ Aef;armfndKEGJU\  o½kyfay:atmif a&;zGJUonfh a&;zGJUrIpGrf;&nfudk 

od&Sdapvdkaom &nf&G,fcsuf jzpfygonf/ jrefrmuAsmavhvmonfh enf;pepfrsm;jzifh avhvmxm;ygonf/ 

Aef;armfndKEGJU\  aus;vufuAsmrsm;rS cHpm;rI o½kyfazmftzGJUrsm;? aus;vufobm0 o½kyfazmftzGJUrsm; [lí  

(2)ydkif; cGJum avhvmwifjyxm;ygonf/ cHpm;rI o½kyfazmftzGJUrsm;u ydkí touf0ifaeaMumif; avhvm 

awGU&Sd&ygonf/ Aef;armfndKEGJU\ uAsmrsm;rS ta&;tzGJUpGrf;&nf avhvmvdkolrsm; twGuf taxmuftul 

jyKEdkifygonf/ 

ed'gef; 

Aef;armfndKEGJUonf 1940-0ef;usifrS 2008-ckESpfwdkif uAsmrsm;udkom wpdkufrwfrwf 

a&;om;cJhonf/ xdkYaMumifh Aef;armfndKEJGJU\  uAsmrsm;rSm ta&twGufrsm;ouJhodkY t&nftaoG; 

vnf; jynfh0ayonf/ Aef;armfndKEGJU\  uAsmrsm;udk wl&mpkí avhvmMunfhvQif aus;vuf 

uAsmrsm;? ZmwdrmefuAsmrsm;? Zmwfvrf;yguAsmrsm;? a'otrTrf;wifuAsmrsm;? vlyk*¾dKvf*kPfjyK 

uAsmrsm;[lí avhvmEdkifygonf/ þpmwrf;wGif Aef;armfndKEGJU a&;om;aom aus;vuf 

uAsmrsm;jzpfonfh ]]tdyfEdk;xavmh}}? ]]twHkYtjyef}}? ]]oli,fcsif;odkY}}? ]]vom&ufrsm;}}? 

]]tpm;xdk;jcif;}}? ]]&Gmtzdk;}}? ]]aus;vufodkY}}? ]]oZifvm; y'dkif;vm;}}? ]]aus;vufvkyfief;}}? 

]]armifBuD; ,maysmf}} [laom uAsm(10)yk'fudk tajccHí avhvmwifjyygrnf/ 

pma&;oltw¬KyÜwådtusOf;

*
 

 q&mBuD;Aef;armfndKEGJUudk tb vuform;q&mBuD; OD;pk? trda':&ifwdkYrS zGm;jrifonf/ 

ucsifjynfe,f Aef;armfNrdKU? ompnf&yfü 1922ckESpf? 'DZifbm 27wGif arG;zGm;onf/ arG;csif; 

5a,mufteuf yOörajrmuf ti,fqHk;om; jzpfonf/ trnf&if;rSm OD;ykaxG; jzpfonf/ 1927 

ckESpfwGif Aef;armfNrdKU? jrLeDpy,fausmif;wGif pwifynmoifMum;cJhonf/ owårwef; 

atmifjrifNyD;aemuf atbDtrf a&mbwfausmif;odkY ajymif;a&TUcJhonf/ q,fwef;ESpfwGif 

1300jynfh ta&;awmfyHkBuD;ESifh BuHKBudKufcJhonf/ 1936ckESpfwGif aygufNrdKifbkef;awmfBuD;ausmif; 

rS q,fwef;atmifjrifcJhNyD; 1939-1941ckESpfwGif a&Tbdkc½dkif? ausmufajrmif; q&mtwwfoif 

odyÜHausmif;rS q&mjzpfoifvufrSwf (Higher Grade) &&SdcJhonf/ 

 1941 ckESpfwGif Aef;armfNrdKU? jrLeDpy,fausmif; tv,fwef;jy? 1947-49 ckESpfwGif 

Aef;armfNrdKU? NrdKUrausmif; tv,fwef;jyq&mtjzpf 0ifa&mufvkyfudkifcJhonf/ 1951-53wGif 

Aef;armfc½dkif ynmtkyf jzpfcJhonf/ 1954ckESpfrS tNidrf;pm;,lonfh 1983xd Aef;armfNrdKU 

trSwf(1) tajccHynmtxufwef;ausmif;wGif txufwef;jyq&mtjzpf vkyfudkifcJhonf/ 

tNidrf;pm;,lNyD;aemuf pmoifMum;jcif;tvkyfwGif olrwlatmif arGUavsmfol jzpfaomaMumifh 

ruG,fvGefrD wpfESpftvdk(2008)xd pmayoifMum;cJhonf/ Aef;armfvli,fha&;&m nausmif;wGif 
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ausmif;tkyftjzpf vnf;aumif;? Aef;armfpmay;pm,lwuúodkvf jrefrmpmuxdutjzpf 

vnf;aumif; wm0ef,lcJhonf/  

 'kwd,urÇmppftwGif; tm&Svli,ftzGJUwGif a&TusD;em;&Gm tm&Svli,ftzGJU acgif;aqmif? 

Aef;armfNrdKUe,f tm&Svli,ftpnf;t½Hk; vufa&;pmapmif t,f'Dwm? 'kwd,urÇmppftNyD; 

jynfolU&JabmfwyfzGJU aus;vufwm0efcH? NrdKUe,fzqyvtzGJU twGif;a&;rSL;? 1954ckESpfrS 

zsufodrf;onftxd ausmif;q&mrsm;tpnf;t½Hk; (Aef;armf)twGif;a&;rSL;? 1974-pmayvkyfom; 

tzGJUOuú|? vrf;pOfvli,fOuú|tjzpf wm0ef,lcJhonf/ 1990ckESpf a&G;aumufyGJwGif Aef;armfNrdKU 

e,f udk,fpm;vS,ftjzpf trsKd;om;'Drdkua&pDtzGJUcsKyfrS 0ifa&muf,SOfNydKif&m a&G;cs,fcH&onf/ 

,if;aemufydkif;wGif uAsmrsm; yHkESdyfazmfjycGifh ydwfyifcH&onf/ 

 1941ckESpfwGif '*kefr*¾Zif;ü Aef;armfndKEGJU uavmiftrnfjzifh uAsmrsm; pwif 

a&;om;cJhonf/ ppfNyD;acwfwGif jynfnGefU? ta&SUwdkif;? opfqef;? ya'om? aoG;aomuf? ½Ir0? 

jr0wDESifh aiGwm&Dr*¾Zif;rsm;wGif uAsmrsm; tqufrjywfa&;om;cJhNyD; uAsmyk'fa& wpfaxmif 

ausmf &SdcJhonf/ Aef;armfndKEGJU vufa&G;pifuAsmrsm;(1963)ESifh t½kPfOD;uav; uAsmrsm; 

(1968)wdkYudk xkwfa0cJhonf/ 1963ckESpf tEkynmpmayqdkif&mqk (uav;oli,f qdkif&mpmay 

yxrqk) &&SdcJhonf/  

 2009ckESpf Edk0ifbm 12&uf eHeuf 10;20 em&DwGif touf 87ESpft&G,fü Aef;rmfNrdKU? 

ompnf&yfuGuf tdrftrSwf 126wGif uG,fvGefcJhygonf/  

o½kyfazmftzGJU[lonf 

 pmqdkwdkYonf rdrdwdkYb0ü awGUBuHKcJh&aom tawGUtBuHK? tawG;tjrifESifh cHpm;csuf 

rsm;udk rdrdwdkYenf;wl pmzwfolwdkY odjrifem;vnf cHpm;vm&atmif a&;zGJUcJhMuonfudk awGU& 

ygonf/ ,if;odkYa&;zGJU&mwGif ta&;tzGJU uRrf;usifydkifEdkifrIonf ta&;BuD;vSygonf/ 

ta&;tzGJUydkifEdkifrIwGif o½kyfazmfaumif;jcif;onfvnf; wpfck tygt0if jzpfav&m pmqdkwdkY\  

o½kyfazmftzGJYrsm;onf pmqdkwdkY\  uAsmÓPf&nfudk azmfusL;jyoaeygonf/   

 &moDOwk? a&ajrawmawmif? obm0tajctaewdkYudkvnf;aumif;? pmqdk\  cHpm;csufudk 

vnf;aumif;? tvGrf; taqG;ponfh pdwftrlt&mwdkYudk vnf;aumif; uAsmrsm;wGif o½kyfazmf 

zGJUqdkxm;onfudk awGUEdkifygonf/ xdkodkY zGJUqdk&mwGif zGJU½dk;zGJUpOfxuf  omvGefonfh tEkpdwf 

jc,frIef;xm;aom tzGJUrsm;udk o½kyfazmf tzGJUrsm;[lí owfrSwfEdkifygonf/  

 o½kyfazmf tzGJUrsm;\ oabmESifh ywfoufí q&maZmf*sDu  

pma&;q&monf ywf0ef;usif ª'd|avmuí ol apwemjzpfcJh jrifcJh 

Mum;cJh cHpm;rItod &SdcJhaom avmuobm0trlt&m vlUobm0 

trlt&mwdkYukd oP²mefvkyf o½kyfwlrIjyKí olUpmü azmfjyjcif;udk 

qdkvdkygonf/ wpfenf;qdk&vQif pma&;q&monf o½kyfwl trlt&m 

wdkYudk toifh,kwÅd&Sdatmif? wu,f[k xif&SdEdkifMuatmif jrifa,mif 

a,mif Mum;a,mifa,mif jzpfvmEdkif Muatmif azmfjyjcif;ª
1

  

[lí rdefUqdkxm;ygonf/ 

 q&marmifcifrif("EkjzL)uvnf; o½kyfazmftzGJU\  t"duwm0efESifhywfoufí 

                                                 
1

 aZmf*sD? 1997? 34/ 
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o½kyfazmftzGJUonf rsufpdjzifh jrifEdkifaom ½kyfqif;oGifjyifrsm;udk 

t"du xm;ízGJUaom tz GJUrsKd;jzpfygonf/ ouf&SdoufrJh taumif 

txnf wdkY\  yHkoP²mefudk pmzwfol\ pdwfxJwGif jrifa,mif 

vmatmif azmfjy&jcif;onf o½kyfazmftzGJU\  t"duwm0ef 

jzpfygonf/ yHkoP²mef [l&müvnf; yHkyef;oGifjyif? t&G,fyrmP? 

ta&miftaoG;? teD;ta0; ponfwdkYtm;vHk; tusHK;0ifygonf/ 

,if;wdkYtxJrS pma&;ol tav;ay;tm;jyKvdkonfh oGifjyifoabm 

xif&Sm;vmatmif a&;zGJUxm;jcif; jzpfygonf/
2

 

[k qdkcJhonf/ 

 o½kyfazmfa&;enf;ESifh ywfoufí q&mBuD; OD;tkef;aomfu 

rdrdawGUBuHK odjrifcJh&aom pdwful;rdaom ½kyftrlt&mwdkYudk rdrd 

awGUBuHK odjrif&bdodkY pmzwfol odjrifvmatmif jrifa,mif 

Mum;a,mifvmatmif a&;om;azmfjyaom a&;enf; jzpfonf/ 

ouf&SdoufrJhwdkY\  *kPf? t&nftaoG;? yHkyef;oP²mef? vIyf&Sm;rI 

ponfwdkYudk tao;pdwf jc,frIef;jyaoma&;enf; jzpfonf/
3

  

[lí azmfjyxm;ygonf/ 

 o½kyfazmftzGJUrsm;wGif jrifuGif;udk o½kyfazmfyHkESifhywfoufí q&marmifcifrif("EkjzL)u 

o½kyfazmftzGJU zGJU&mwGif tcsuftvuf pDpOf&mü ]tpdwftydkif; tpOf} 

]ta&;ygrItpOf} ]pmzwfol\  pdwf0ifpm;rItpOf} wdkYt& pDpOfavh 

&Sdygonf/ o½kyfazmfonfh jrifuGif;udk ]tpdwftydkif;tpOf} t& 

txuf rS atmufodkY? atmufrS txufodkY? wpfbufrS wpfbufodkY? 

ta0;rS teD;odkY? teD;rS ta0;odkY ponfjzifh wpfuefYpD wpfuefYpD 

pDpOf o½kyfazmfyHkrsKd;vnf; &Sdygonf/ ]ta&;ygrItpOft& ta&;ryg 

vSaom omref jrifuGif;av;rsm;rS ta&;ygqHk; t"du jrifuGif; 

a&mufatmif wjznf;jznf; o½kyfazmfoGm;yHkrsKd;vnf; &Sdonf/ 

pmzwfol pdwf0ifpm;rI tpOft& tNcHt&H todkif;t0dkif;rsm;udk 

t&ifzGJYNyD;rS t"dujrifuGif;qDodkY wjznf;jznf; qGJaqmifvmonfh 

o½kyfazmfyHkrsKd;vnf; &Sdonf/
4

   

[lí azmfjyxm;onfudk awGU&ygonf/ 

 o½kyfazmftzGJUaumif;wdkY\  oabmvu©PmrSm pma&;olwifjyvdkonfh taMumif;t&m 

wdkYudk ay:vGifvmatmif ESpfoufzG,fjzpfvmatmif tao;pdwf a&;zGJUxm;onfh oabm 

&Sdygonf/ o½kyfazmftzGJUaumif;rsm;udk zwf½INyD;aomtcg pma&;olwifjyvdkaom taMumif; 

t&mwdkYrSm pmzwfolwdkY\  pdwfem;? pdwfrsufpdwdkYü ESpfoufzG,f Mum;a,mif? xifa,mif? 

jrifa,mif jzpfvmapygonf/ 

 

                                                 
2

 cifrif? armif ("EkjzL) 1994? 214/ 
3

 tkef;aomf? OD;? 1979? 47/ 
4

 cifrif? armif ("EkjzL) 1994? 215/ 
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Aef;armfndKEGJU\  aus;vufuAsmrsm;rS o½kyfazmftzGJUrsm; 

 Aef;armfndKEGJU\  Zmwdjzpfaom Aef;armfNrdKUudk jrpfrsm;? tif;rsm;? acsmif;rsm;jzifh 0ef;&Hxm; 

Muonf/ xdkYaMumifhvnf; jrpfpyf? tif;pyf? acsmif;pyfrsm;wGif pdkufcif;rsm;jzifh 12&moD eD;yg; 

pdkufysKd;a&;vkyfief;rsm; vkyfudkifaexdkifvsuf &Sdygonf/ ,if;pdkufysKd;a&;vkyfief; vkyfudkifMuaom 

awmolv,fom; aus;vufaevlxk\  b0tajctaeudk rsufjrifudk,fawGU od&Sdaom pmqdk 

Aef;armfndKEGJUonf ¤if;a&;zGJUonfh uAsmrsm;teuf aus;vuf&eHY xHkvTrf;aeonfh uAsmrsm;udk 

xnfhoGif;a&;[ef &Sdygonf/ aus;vufuAsmrsm;[lonf aus;vufaevlxk\  pdwftoGif 

tajctaeESifh &moDobm0tajctaewdkYudk ay:vGifatmif a&;zGJUxm;onfhuAsmrsm;jzpfygonf/ 

 Aef;armfndKEGJUonf aus;vufudktajccHí uAsmrsm;pGmudk a&;om;cJhygonf/ xdkYaMumifh 

vn f; pma&;q&mrsm;u Aef;armfndKEGJUudk aus;vufpmqdkjzpfaMumif; rSwfcsuf ay;Muonf/ 

armifpGrf;&nfu 

ppfNyD;acwfwGifat;aq;nifompGma&;avh&SdNyD; r*¾Zif;BuD;rsm;wGif 

a&SUwef;rS rSefrSefygavh&SdolrSm Aef;armfndKEGJU jzpfonf/ pmBuD; 

ayBuD; tajccHaumif;í ta&;tom; txl;nufanmol 

jzpfonf/ olonf aus;vufobm0udk zGJUqdkavh&Sdonf
5

 

[k qdkonf/ 

 wuúodkvf0if;rGefuvnf; 

aus;vufa'o\  obm0? aus;&Gmol aus;&Gmom;wdkY\  b0ESifh 

jrefrmh,Ofaus;rI "avhxHk;pHrsm;udk acwfopfuAsmq&mrsm;uyif 

zGJUqdkcJhMuonf/ xdkolrsm;teuf tzGJUtqdktrsm;qHk;tjzpf xif&Sm; 

aom uAsmq&mrSm Aef;armfndKEGJUjzpfonf
6

 

[k qdkcJhonf/ 

 Aef;armfndKEGJU\  aus;vufuAsmrsm;rS o½kyfazmftzGJUrsm;udk avhvmwifjy&mwGif cHpm;rI 

o½kyfazmftzGJUrsm;ESifh aus;vufobm0 o½kyfazmftzGJUrsm;[lí cGJjcm;um avhvmwifjyygrnf/ 

cHpm;rIo½kyfazmftzGJUrsm; 

 cHpm;rIo½kyfazmftzGJUrsm;[lonf aus;vufaevlxk\  aysmf&TifzG,f? MunfEl;zG,f? 

u½kPmoufzG,fwdkYudk pmzwfolxH ul;pufvmatmif o½kyfazmfa&;zGJUxm;onfh tzGJUrsm; 

jzpfygonf/ 

 aus;vuf&Sd awmolawmifom; ,morm;? v,form;wdkYonf reufrdk;vif;onfESifh 

v,f,mxJodkYqif;um pdkufysKd;a&;vkyfief;udk tifwdkuf? tm;wdkuf vkyfaqmifMuonf/ 

BudK;pm;oavmuf atmifjrifaomcg jzpfay:vmaomcHpm;rIESifh rdk;zsufí pdkufcif;rsm; 

ysufpD;aomaMumifh cHpm;&yHkudk aus;vufvkyfief;uAsmwGif 

rdk;aumif;aomf tvSL0ifMu  

rdk;zsuf&if v,fqDai;vdkU  

                                                 
5

 pGrf;&nf? armif? 1980? 163/ 
6

 0if;rGef? wuúodkvf? 1974? 19/ 
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aemifESpfcg pm;aea&;udk  

awG;qarQmf&Snf
7

 

[lí a&;zGJUxm;ygonf/ ,if;tzGJUwGif awGU&onfh ]]rdk;aumif;aomftvSL0ifMu}} [laom 

½dk;&Sif;onfh tzGJUt& pdkufcif;rsm; jzpfxGef;í vufxJwGif aiGav;&TifvmonfESifh vSLvdkwef;vdk 

aom awmolawmifom;wdkU\  cHpm;rIudkay:vGifapygonf/ ]]rdk;zsuf}}[laom t&yfoHk;pum;jzifh 

pdkufcif;rsm;rSnfhcgeD;wGif rdk;rsm;pGm&GmoGef;aomaMumif pdkufcif;rsm;ysuf&yHkudk ay:vGifap 

ygonf/ ]]aemifESpftcg pm;aea&;udk awG;qarsmf&Snfh}} [laom tzGJUt& a&epfoGm;aom 

pdkufcif;rsm;udk Munfh&if;a&SUESpftwGuf rnfodkUpm;aomuf&rnfudk pdk;&drfaeaom awmifolwdkU\  

pdk;&drfaomujzpfaeaom cHpm;rIudk ay:vGifapygonf/ 

 vom&ufrsm;[laomuAsmwGif cspfuHacaomcspfolarmif\  cHpm;rIrsm;rSm yxrydkif;wGif 

vGrf;aqG;aeaomfvnf; aemufydkif;wGif vGrf;aqG;raeawmhbJ vkyfief;udkom OD;pm;ay; 

vkyfaqmifaMumif;udk a&;zGJUxm;onfh uAsmjzpfonf/ cspfuHacaomcspfolarmif\  cHpm;csufudk 

udk,fwdkYZmwfckef ZmwfuGufrIefí  

rqHkqnf;&? vGJcJhMuvnf;  

rkef;pr&pf?  arhrjzpfonf 

cspfNrJwdkif;yif&Sdyg\
8

 

[lí a&;zGJUxm;ygonf/ 

 ,if;tzGJUwGif awGU&onfh udk,fwdkYZmwfckef ZmwfuGufrIef [laomt zGJUt& cspfol 

armifr,fESpfOD;\  Zmwfvrf; rqHkqnf;&cJhojzifh tem*wfvrf;c&D;rSm arQmfvifhcsufrsm; a00g; 

oGm;aMumif;? aygif;qHkEdkif&ef tcGifha&;r&SdawmhaMumif;rSm ay:vGifvm&ygonf/  rkef;pr&pf 

rarhjzpfonf? cspfNrJwdkif;yif &Sdyg\ [ laom tzGJUt& rvGJomí a&pufrqHk&aomfvnf; 

rdrd\ cspfolr,fav;tay: trkef;wnf;[laom pdwfrsKd;udk wpfcgwpfavrSmyif &pfywfjcif; 

r&Sdaom rdrd\ tcspfrSm ,cifutwdkif;yif arwåmrQqJjzpfaeaom cspfolarmif\ rajymif;vJaom 

pdwfqE´udk ay:vGifapygonf/ 

 rdrdurnfrQyif cspfcifpGJvef;ygaomfvnf; tcsdefjynfhvGrf;aqG;aernf r[kwfaMumif;udk 

tpGJtvef;? trQifwef;ESifh  

vGrf;[,faqG;[,f tomz,fí  

udk,fhv,fpyg; txGufrsm;atmif  

BudK;pm;pdkuf&ayOD;rnf
9

 

[k a&;zGJUxm;ygonf/ 

 ,if;tzGJUwGifawGU&onfh tpGJtvef;trQifwef;ESifh vGrf;[,faqG;[,f tomz,f 

[laomtzGJUt& cspfoltay: wrf;wrSef;qaeonfh pGJvef;pdwfrsm;? oHa,mZOftrQif 

                                                 
7

 ndKEGJU? (Aef;armf)? 2016? 323/ 
8

 ndKEGJU? (Aef;armf)? 2016? 24/ 
9

 - ,if; -? 25/  
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twef;rsm;udk &yfwefYxm;aMumif;? vGrf;onfhpdwfrsm; aqG;onfhpdwfrsm;udk ,cktcgwGif 

tomt,myif z,fxkwfxm;Edkifatmif BudK;pm;aeaom cspfolarmif\  pdwftoGifudk 

vnf;aumif;? udk,fhv,fpyg; txGufrsm;atmif BudK;pm;pdkuf&ayOD;rnf[ laom tzGJUt& 

tvGrf;taqG;pdwfrsm;udk z,fxkwfum rdrdwdkY\  v,f,mrsm;pyg; txGufwdk;atmif vHk;0 

0g,rpdkufí BudK;pm;vdkaom cspfolarmif\  pdwfcHpm;rIudkvnf;aumif; ay:vGifvmapygonf/ 

 cspfolarmifonf vom&ufrsm;uAsmwGif cspfolr,fav;udk wwrf;wwjzifh rSef;q 

vsuf&Sdaomfvnf; ,cktcgwGifrl ,cifuJhodkY r[kwfawmhaMumif;udk 

olBuD;tdrfa&SU? vrf;tauGUu?  

MunfarGUp&m? uGyfyspfomwGif?  

&Gma&;&yfa&;? vlrIa&;ESifh  

pdkufa&;ysKd;a&;? xGef,ufa&;udk  

aqG;aEG;wifjy? qHk;jzwfMurdkY 

vomnrsm;? rvGrf;tm;NyD 

oGm;a&muf n§dEIdif;&OD;rnfygwum;
10

 

[lí a&;zGJUxm;ygonf/ ,if;tzGJUwGifawGU&onfh olBuD;tdrfa&SU? vrf;tauGUu? MunfarGUp&m? 

uGyfyspfom[laom tzGJUt& rdrdwdkY&GmolBuD;\  tdrfta&SU vrf;tauGUem;wGif wnf&Sdaom 

MunfEl;aysmfarGUzG,f&mjzpfaom xdkifocsifhpzG,f jzpfaom uGyfyspfav;wGif pD;yGm;a&;? 

vlrIa&;wdkifyif aqG;aEG;aeMuaom aus;vufae jynfolwdkY\  ncif;tajctaeudk jrifa,mif 

vmapygonf/ vomnrsm;? rvGrf;tm;NyD? oGm;a&muf n§dEIdif; &OD;rnfygwum; [laom 

tzGJUt& ,cifu vomav tvGrf;ydkav jzpfaom  cspfolarmifonf ,cktcgwGif pdkufysKd;a&; 

aqG;aEG;ae&ojzifh vGrf;cGifhaqG;cGifh ray;EdkifawmhNyDjzpfaom cspfolarmif\  pdwfqE´udk 

jrifa,mifvmapygonf/ 

 twHkYtjyef[laom uAsmwGif yef;yJq&mwpfOD;u olYxHrS awmifoloHk;ypönf;rsm;udk 

rSm,lxm;aom wpfenf;tm;jzifh rdrd\  xrif;&Sifjzpfaom awmifolwdkYtay: aus;Zl;qyf 

vdkaMumif; a&;zGJUxm;onfh uAsmwpfyk'f jzpfygonf/ ,if;uAsmwGif yef;yJq&m OD;om,mu 

rdrd\  vkyfief;twGuf tm;wufoa&m&SdyHkudk 

oHrmoHaumif;? raMumhawmif;ESifh  

yHkavmif;oGef;½dkuf? acR;oHNzdKufavmh  

v,fpdkufvkyfom;? ighwlrsm;wGuf 

vkyftm;jznfh&ayOD;rnf
11

 

[lí a&;om;xm;ygonf/ ,if;tzGJUwGif awGU&onfh oHrmoHaumif;? raMumhawmif;ESifh? 

yHkavmif;oGef;½dkuf? acR;oHNzdKufavmh[laom tzGJUt& t&nftaoG;jrifhrm;aom oHaumif;rsm; 

jzpfonfESifhtnD vSyaMumh&Sif;aom yHkoP²mef&&Sd&ef xufjrufaom "m;aumif;wpfvuf 

                                                 
10

 ndKEGJU? (Aef;armf)? 2016? 25/ 
11

 - ,if; -? 15/ 
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&&Sd&eftwGuf ezl;uacR; ajcrusatmif acR;oHwvHk;vHk;jzifh eHeufcif;BuD;rSmyif tm;BudK; 

rmefwuf vkyfudkifaeaom yef;yJq&m\ toGifrSm xif&Sm;vm&ygonf/ xdkYtjyif v,fpdkuf 

vkyfom;? ighwlrsm;twGuf? vkyftm;jznfh&ayOD;rnf [laom tzGJUt& v,f,mpdkufysKd;Muaom 

oluav;rsm;udk udk,fhwludk,fhom;ozG,f oabmxm;aom? rdrdwwfEdkifonfhbufu wwfpGrf; 

orQ ulnDvdkaom yef;yJq&mBuD;\  pdwfxm;toGifrSm xif&Sm;vm&ygonf/  

 rdrdxHu wHpOfrsm;udk rSm,lxm;aom awmifolrsm;onf rdrd\ xrif;&Sif jzpfaomaMumifh 

aus;Zl;wHkYjyefvdkaMumif;udk  

olujrwfav;? xrif;auR;awmh  

udk,fhacR;ESifhpuf? olUvufeufudk  

xufjrufapwem oefYoufpGmjzifh 

arwåmqef&acsOD;rnf
12

 

[lí  a&;om;xm;ygonf/ ,if;tzGJUwGif awGU&onfh olujrwfav; xrif;auR;awmh [laom 

tzGJUt& rdrdxHtvkyftyfaomolrsm;udk xrif;&Sif[k oabmxm;aom? aus;Zl;w&m;udk odwwf 

aom q&mBuD;\  pdwfxm;rSm ay:vGifvm&ygonf/ arwåmqef&acsOD;rnf [laom tzGJUt& 

udk,fu,lonfomr[kwfbJ rdrduwpfzefjyefí ay;vdkaom arwåmqefvdkaom yef;yJq&m\  

pdwfo½kyfrSm ESpfoufav;pm;zG,f ay:vGifvm&ygonf/ 

 oZifyef;vm; y'dkif;vm;[laom uAsmwGif wm0efr,laomolrsm;onf rdrdudk,frdrd 

a&mifh&Jonf[kqdkaomfvnf; wu,fwrf;wGif udk,fvGwf½kef;aomolrsm;om jzpfaMumif;? ¤if;wdkY 

onf y'dkif;yef;ESifhwlaMumif; a&;zGJUxm;onfh uAsmjzpfonf/ uAsmwGif pm;aomufp&mr&Sdonfh 

tajcrSmyif rylyifwwfaomol\  tajctaeudk  

qeftdk;xJMunfh? qefr&Sdvnf;  

aerdae&m aevdkufygonf  

bZm twGufrS olriJh  

qDtdk;xJMunfh? qDr&Sdvnf;  

aerdae&m aevdkufygonf 

bZm twGufrS olrrI
13

 

[k a&;zGJUxm;ygonf/ ,if;tzGJUwGif awGU&aom ]]qeftdk;xJMunfh qefr&Sd}}? ]]qDtdk;xJMunfh 

qDr&Sd}} [laom ½dk;&Sif;onfhtzGJUt& pm;aomufp&m tvsOf;r&Sdaom tajctaeudk ay:vGif 

apygonf/ ]]bZmwGufrS olriJh}}? ]]bZmwGufrS olrrI}} [laomtzGJUt& rnfuJhodkYaom 

tajctae qdk;0g;aeygap rqdkifovdkaeum rnfolUudkrQriJhaom? rrIaom udk,fvGwf½kef; 

orm;wdkY\  pdwftoGifudk ay:vGifapygonf/ 

 rdrdudk,frdrd wif;wdrfolrsm;[kqdkaomfvnf; pma&;ol\ tjrifwGif y'dkif;yGifhESifh 

wlaMumif;udk  

                                                 
12

 ndKEGJU? (Aef;armf)? 2016? 15/ 
13
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acG;aoaumifem;? vif;wwGm;onfh  

,ifem;ysm;tHk? trIdufyHkES,f  

nD§pHkeHykyf? ajreufMuKwfwGif  

wG,fukyfADZ? rsKd;aphcsí  

<u&Ga0a0? tkwfjrpfacsaom  

taveawm? csnf;pnf;awmu  

aomu½kef;½dkif;? tvIdif;vIdif;onf 

y'dkif;yGifh[k qdk&rnf
14

 

[k a&;zGJUxm;ygonf/ ,if;tzGJUwGifawGU&onfh acG;aoaumifem;? vif;wwGm;onfh? 

,ifem;ysm;tHk? trIdufyHkES,f [laom Oyrmay;tzGJUonf acG;aoaumif tykyfrsm;pkaom 

vif;wrsm;u tykyftpyfrsm;udk pm;um pm;usufcsaeaom? ,ifrsm;uvnf; ysm;rsm; 

tHkcJaeonfhozG,f usufpm;aeaom trIdufyHk\  tjrifo½kyf? teHYo½kyfrsm;rSm ay:vGif vm&yg 

onf/ nD§pHkeHykyf? ajreufMuKwfwGif? wG,fukyfADZ? rsKd;apcs [laomtzGJUt& ykyfa[mif 

eHn§Daeaom? teHYtoufpHkvGef;aeaom? roefYjyefYjzpfaeaom y'dkif;yGifhyGifh&m ajr\ toGifrSm 

xif&Sm;vm&ygonf/ nD§? eH? ykyf [laom oabmcsif;wlonfh vHk;csif;Bud,mrsm;udk qufwdkuf 

oHk;xm;onfhtwGuf y'dkif;yGifh&ma'o\  avxknpfnrf;aeyHkrSm ydkí xif&Sm;vm&ygonf/ 

taveawm? csnf;pnf;awmu? aomu½kef;½dkif;? tvIdif;vIdif;onf? y'dkif;yGifh[k qdk&rvm; 

[laomtzGJUt& tESpfr&Sdaom wefzdk;rJhaom t&mrsm;omcsnf; rsm;jym;um wnf&Sdaomae&m? 

aomursm;yGm;wdk;&m ae&mwGif yGifhaom y'dkif;yef;yGifh&ma'o\  rwifhrw,f ae&mtoGifudk 

ay:vGifapygonf/ udk,fvGwf½kef;olrsm;tay: rESpfNrdKUaom &GHrkef;aom pmqdk\  pdwftoGifrSm 

xif&Sm;vm&ygonf/ 

 Aef;armfndKEGJU a&;zGJUonfh armifBuD;,maysmf[laomuAsmonf pdkufysKd;arG;jrLa&;udk 

BudK;pm;yrf;pm; jyKvkyfvdkaom tdrfaxmifOD;pD;aumif;ESifh om;orD;rsm;udk xdef;ausmif;&if; 

vifom;tay: opöm&Sdaom ZeD;wdkY\  vufwGJnDnDBudK;pm;xm;yHkudk wifjyxm;onfh uAsm 

jzpfygonf/ ,if;uAsmwGif pdkufysKd;arG;jrLa&;jyKvkyfvdkaom tdrfaxmifOD;pD;\  tajctaeudk 

acsmifvufESpf>rmtvGefü  

a&TMuufoGef i½kwf&JawGESifh  

yJrsKd;pHk ukefatmif pdkufayrJhjyif  

bJMuufyg arG;jrLvdkufr,fwJh  

tm;wdkuf xGufcGm
15

 

 [lí  a&;zGJUxm;ygonf/ 

                                                 
14

 - ,if; -? 241/ 
15
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 ,if;tzGJUt& rdom;pk pm;0wfaea&;twGuf MuufoGef? i½kyf? yJrsKd;pHkudk pdkufysKd;vdkaom? 

MuufbJwdkYudkyg arG;jrLvdkaom tdrfaxmifOD;pD;aumif; wpfa,muf\  av;pm;pdwftoGifudk 

twk,lzG,f jrifa,mifvmapygonf/ 

 armifBuD;,maysmfuAsmwGif ZeD;onftdrf&Sifraumif;wpfOD;\  tajctaeoGifjyifudk  

tdrfrIawGpHk 

csufjyKwfavQmf wm0efvHkvdkY 

om;wNyHK vHkatmif xdef;yg&if;  

r,drf;aygif o'¨gxufu,fESifh  

aeYpOfwdkif;? t½kPfwufrSm  

oufaphvSL'gef;
16

 

[k a&;zGJUxm;ygonf/ ,if;tzGJUt& vifa,musfm;r&SdckdufumvwGif csufa&; jyKwfa&;? 

zGwfavQmfa&; tp&Sdaom tdrfrIudpörsm;udk uHkvHkatmif jyKvkyfaeaom? om;orD;rsm;udkvnf; 

ab;roD&efrcatmif xdef;odrf;aeaom? vifa,musfm;tay:wGif opöm&Sdaom? bk&m;pOfwGif 

vnf; rdrdcifyGef; tEÅ&m,fuif;a&;twGuf eHeuft½kPfwufwdkif; oufaph vSL'gef;aeaom 

tdrf&SifrZeD;aumif;wpfOD;\  pHjyKzG,fpdwfaepdwfxm;rSm ESpfoufzG,f ay:vGifvm&ygonf/ 

 &Gmtzdk;[laomuAsmwGif aus;vufawm&Gm&Sd vkyftm;tvSudk  

toufBuD;aomfvnf;? vufoD;udkrajzbk  

aEGt0if aEGtavsmufygyJ 

rdk;a&mufvQif rdk;rSmyef;ayaph 

ief;&ufrcsef
17

 

[ka&;zGJUxm;ygonf/ ,if;tzGJUt& touft&G,fBuD;&ifhonfhwdkifatmif BudK;pm;rI&Sdaom? 

aEG&moDwGifrem; rdk;&moDwGifvnf; vkyfief;vpf[monfr&Sdatmif qufwdkufvkyfaeaom 

tzdk;\  0ifh<um;tm;rmefudk ay:vGifvmapygonf/ vufoD;udk rajzbk [laom 0uF0kwåd 

tvuFmjzifh tzdk;\  ZGJrmeftm;rmefESifh vkyfief;vkyfvdkaom pdwftoGifrSm ydkíay:vGif 

vm&ygonf/ ief;&ufrcsef[laom toHk;onf vkyfp&m&Sdonfudk qufwdkufvkyfaom? 

vkyfief;ta<u;rxm;wwfaom tzdk;\ pdwfo½kyfudk ay:vGifapygonf/ 

 tpm;xdk;jcif;uAsmwGif rdk;rsm;aomaMumifh v,frsm; ysufpD;cJh&aMumif;udk 

Armhv,fawm a&aomaomjzifh  

aygavmjrKyfepf? &GHUa&yspfonf 

onfESpfzHk;Edkif vHk;Edkifygrvm;
18

 

                                                 
16

 - ,if; -? / 
17
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18
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[k a&;zGJUxm;ygonf/ ,if;tzGJUt& rdk;aumif;vGef;aomaMumifh v,frsm;a&xJwGif 

aygavmay:um ysufpD;&aMumif; usefcJhonfh aumufyifrsm;tay:wGifvnf; &GHUyspfrsm;? 

EIH;yspfrsm; usefcJhojzifh ysufpD;awmhrnfh aumufyifrsm;omjzpfaMumif;rSm ay:vGifvm&ygonf/ 

onfESpf zHk;EdkifvHk;Edkifygrvm; [laomtzGJUt& zHk;wkef; vHk;wkef; wefaqmifrkef; umvwGif 

pyg;ESHav;rsm; jzpfxGef;ygOD;rnfavm[lí pdk;&drfaeaom v,form;wdkY\  pdwftoGifudk 

vnf;aumif;? v,frsm;ysufpD;oGm;aomfvnf; tjrifhydkif;ae&mrsm;wGif *sHKrsm;udk tpm;xdk;um 

qufvufpdkufysKd;MuaMumif;udk  

Armhcspfom;? v,fa,mufsm;wdkY  

0Hh<um;pdkufpdkuf? cg;awmif;usKdufjzifh  

avsmidkufajy0if;? ukef;tqif;ü  

&Sif;vif;ckwfvSJ? *sKHrsKd;BuJonf  

&ifxJat;jr? aexGufp
19

 

[lí  a&;zGJUxm;ygonf/ ,if;tzGJUt& awmifolwdkYonf v,frsm;a&epfí ysufpD;oGm;aomf 

vnf; pdwfysuftm;i,fjcif;r&Sd cg;awmif;usKdufum vkHv0D&d,tjynfhjzifh *sKHBuJ&ef &Sif;vif; 

aeMuaomtoGifudk vnf;aumif;? *sHKcif;rsm; pdkufysKd;NyD;aomtcg tm;opftifopfrsm; jyefvnf 

arG;zGm;vmaom awmifolwdkY\  pdwftoGifudk vnf;aumif; ay:vGifvmapygonf/ 

 oli,fcsif;odkY uAsmwGif &yf&Gmü "m;jyvmrnfudk BudKwifodxm;Muojzifh &yfol&Gmom; 

taygif;wdkY "m;jy&efrS umuG,f&ef tm;BudK;rmefwuf jyKvkyfaeMuaomfvnf; &Gmu uAsmq&m 

rSm obm0tvSudk Munfhum uAsma&;zGJUaeaMumif;udk 

ajrilacsmif;ab;? opf&dyfat;rS  

,ufajy;acsmif;a&? uawmharT[ef  

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

,if;y HkpHqD? qGwfarmMunfí  

aw;oDuAsm? um&ef&Smaom  

cspfpGmaomvl wpfa,mufol
20

 

[lí a&;zGJUxm;ygonf/ ,if;tzGJUt& acsmif;a&av;rsm;onf ajrjyifESifhxduyfvsuf 

,ufajy;um a0h0dkufNyD; pD;qif;oGm;aMumif;? urf;pyfwGif ig;av;rsm; jrL;aysmfaeMuaMumif;? 

avjynfavnif;av;rsm; wkdufcwfvmojzifh opf&Gufcsif; xdcwfoHav;rsm;rSm om,m 

MunfEl;zG,f jzpfaMumif;wdkYrSm xif&Sm;vm&ygonf/ ,if;obm0tvSwdkYudk ½IarmzG,f 

MunfEl;zG,f vGrf;qGwfzG,f Munfh½IcHpm;um uAsmtvS&SmyHkawmf zGifhaeaom uAsmq&m\  

ylyifuif;rJhonfh pdwftoGifrSm ay:vGifvm&ygonf/ 

 Aef;armfndKEGJU\  aus;vufuAsmrsm;wGif awmolawmifom;wdkY\  pdwftoGifudk ay:vGif 

atmif a&;zGJUEdkifojzifh pmqdkwifjyvdkaom taMumif;t&mrsm;rSm ydkítouf0ifvmygonf/ 
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aus;vufobm0o½kyfazmftzGJUrsm; 

 aus;vufobm0 o½kyfazmftzGJUrsm;[lonf &moDobm0vSyyHkrsm;ESifh aus;vuf 

vlaerIb0udk xif[yfaponfh tzGJUrsm;udk qdkvdkjcif;jzpfygonf/ 

 aus;vuf&Sd awmolawmifom; taygif;wdkYonf nydkif;wGif apmapmtdyfMuNyD; eHeuf 

apmapmxavh&Sdolrsm; jzpfygonf/ aus;vufwGif arG;jrLa&;tjzpf Muufrsm;udk tdrfwdkif;vdkvdk 

arG;jrLMuonf/ xdkYaMumifhvnf; eHeufcif;t½kPfwufcsdefwGif vif;MuufwGefoHjzifh t½kPfwuf 

udk BudKqdkavh&SdMuygonf/ þoabmudk uAsmq&mAef;armfndKEGJU a&;zGJUonfh tdyfEdk;xavmh 

uAsmwGif  

tdrfacgifrdk;rS? 

yifhEIdif;oGufoGuf awmifyHESufí  

vif;Muufa<u;aMumf? t½kPfay:wnfh
21

 

[lí a&;zGJUxm;ygonf/ ,if;tzGJUt& aus;vuf&Sd tdrfMuufrsm;onf tdrfacgifrdk;ay:wGif 

wufí tdyfavh&SdMuaMumif;? t½kPfOD;wGif awmifyHESpfzufudk wzsyfzsyfcwfí wGefusL;aeonfh 

vif;MuufwGefoH o½kyfrSm ay:vGifvm&ygonf/ 

 q&mAef;armfndKEGJUonf twHkYtvSnfhuAsmwGifvnf; reufcif; ½IarmzG,fjrifuGif; 

tvSudk  

a&mifeDrdk;atmuf? a&Ta&mifawmufonfh  

aumufyifysKdrsm;? avupm;í  

vIyf&Sm;,drf;EGJU? [dkonfiJhMu
22

 

[lí a&;zGJUxm;ygonf/ ,if;tzGJUt& eHeuft½kPfwufwGif ta&SUwcGif aumif;uif,H 

xufwGif aerif;\  a&SUajy;a&mifeDusifusif ta&mifrsm; jzefYusufvmyHk? vif;t½kPfOD;wGif 

eDa&T0g[laom aerif;\  a&SUajy;a&mifvQHwdkYaMumifh jrpdrf;a&mifaumufyifrsm;yif a&Ta&mif 

[yfaeaMumif;? avajyavnif;av;uvnf; [dkul;onfa0h wdkufcwfaeojzifh aumufyif 

ysKdav;rsm;rSm vIyfvIyf&Sm;&Sm; pkzGJUí u&aom ,drf;tzGJUav;rsm;ES,f vSyaeaMumif;udk 

MunfEl;zG,fjrifa,mif vmapygonf/ 

 reufcif;wGif v,f,mvkyfief;cGif0if&ef a&muf&SdvmMuyHkudk twHkYtjyef uAsmwGif  

uoif;vrf;Mum;? aygufjym;xrf;um  

vkyfief;0if&ef armifzdk;rSefyif  

eHi,fykqdk;? aq;wpftdk;jzifh  

rdk;wdk;rwfwwf a&mufacsNyD
23

 

[k a&;zGJUxm;ygonf/ ,if;tzGJUt& eHeufapmapmwGif vkyfief;cGif0if&eftwGuf aygufjym; 

udkxrf;um v,f,mawmifol armifzdk;rSef a&muf&SdvmaMumif;? 0wfqifxm;onfh ykqdk; 

                                                 
21
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rSmvnf; vkyfief;cGifESifh avsmfnDpGm 0wfqifxm;onfh eHi,fykqdk;av;om jzpfaMumif;? 

vufwpfzufu aygufjym;udkxrf;um usefwpfzufu aq ;tdk;udkudkifvsuf v,fcif;rsm; 

Mum;wGif rdk;wdk;rwfwwf a&muf&SdvmaMumif;wdkYrSm ay:vGifvm&ojzifh aus;vufeHeufcif; 

o½kyfrSm ydkí yDjyifvm&ygonf/ 

 uAsmpmqdk Aef;armfndKEGJUonf eHeufcif;tvSudk yDyDjyifjyifzGJUouJhodkY taemuf 

awmifbufqDrS rdk;&dyfqifvmyHkudk aus;vufvkyfief; uAsmwGif rdk;wdrfrsm; qifvmyHkudk 

taemufurdk;&dyfqif? vIdif;iifvdkYwdrfyd  

tarhv,f aumufysKd,drf;u  

avodrf;wdkif;td
24

 

[lí a&;zGJUxm;ygonf/ ,if;tzGJUt& taemufbufqDrS rdk;om;rsm; w&dyf&dyf qifvmaMumif;? 

rdk;&dyfrsm;ESifhtwl avuygqifvmojzifh a&jyifwGif vIdif;rsm; w&dyf&dyf wufvmaMumif;? 

xdkumvrsKd;wGif aumufyifav;rsm;onf wtdtdESifh ,drf;EGJU vIyf&Sm;um rdk;\ a&SUajy;edrdwf 

toGif yDjyifvm&onf/ 

 &Gmtzdk;uAsmwGifvnf; awmifbufqDrsm;rS rdk;rsm;vmaomjrifuGif;ESifh tajctaeudk  

awmifqDrSm rdk;ndKrdkufvQifjzifh 

acsmifzDvm? ½dk;vQKdt0dkufqDu  

bdk;tdkwpfodkuf? uRJaigufoH
25

 

[lí a&;zGJUxm;ygonf/ ,if;tzGJUt& awmifuvmrS rdk;qkdonfhtwdkif; awmifbuf t&yfrS 

wdrfndKwdrfrJrsm; wufvmum rdk;wGif;yDjyifvmNyD jzpfygonf/ rdk;rsm;&GmvmonfESifh pdkufysKd;a&; 

vkyfief;rsm; pwifonfhtaejzifh a[h [Jhatmfum uRJaigufonhftoHrsm;jzifh ,mvkyfief; 

touf0ifvmyHkrSm yDjyifvm&ygonf/ 

 aus;vufawm&Gmrsm;&Sd tzdk;rsm;onf touft&G,f BuD;&ifhvmonfhwdkifatmif 

tvkyfESifhvuf jywfonfr&Sd/ aqmif;wGif;rSmyif tcsrf;'Pfudk tHwkum vkyfief;cGif0ifyHkudk 

aqmif;t0if  

v,fapmif;rSm wcifcifaygh  

pm0ifvQif oD;ESHysufrSmrdkY  

wrmyif qD;NcHuGufqDu  

qHk;&ufb0 rawG;EdkifESifh  

xHk;ESuf&ao;wJhrS  

tdk;uG,f ukef;xufua&T;
26

 

                                                 
24

 - ,if; -? 323/ 
25

 - ,if; -? 164/ 
26

 ndKEGJU? (Aef;armf)? 2016?   164/ 
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[lí a&;om;xm;ygonf/ ,if;tzGJUt& aqmif;0ifvQif pyg;cif;rsm; &ifhrSnfhvmNyD jzpfaMumif;? 

,if;pyg;rsm;udk pmrsm;u todkufvdkuf tNrHKvdkufvmí pm;vQif pyg;cif;rsm; oD;ESHrsm; 

ysufwwfaMumif;? ,if;pmrsm;udk wHk;av;rsm;acgufí vnf;aumif;? yg;pyfrSvnf; wa&T;a&T;ESifh 

atmfívnf;aumif;? pmajcmufMuaMumif;rSm ay:vGifvmojzifh aus;vuf pmajcmuf"avhrSm 

xif&Sm;vm&ygonf/ 

 Aef;armfndKEGJUonf aus;vufudk tajccHí a&;zGJUonfhuAsmwGif aus;vuf\  tvSESifh 

b0tm;rmefudkomru aus;vufvlaerI\  &ifeifhzG,fjzpf&yfrsm;udk aus;vufodkY uAsmwGif 

a&;zGJUwifjyxm;ygonf/ aus;vufodkYuAsmwGif aus;vuf\  &ifeifhzG,fudk wifjyNyD; apwem 

q&m0efudk arQmfaeaMumif; a&;zGJUxm;ygonf/ ,if;uAsmwGif aus;vufaejynfolwdkY\  

&ifeifhzG,ftjzpfudk  

pyg;&dwf&if;? ,mqif;&if;u  

qdyfjyif;ydk;xd? aq;rrdí  

owdvGwfuGm? vlY&yf&Gmonf  

wdkY&Gmom;awG? renf;awmh/  

arG;uyfzGm;uyf? usOf;tMuyfwGif  

t&yfvufonf? em;rvnfí  

ZD0defcsKyfum? vlY&yfcGmonf  

wdkY&GmolawG? renf;awmh/  

ydefuyfazsmhjzL? iSufzsm;ulí  

AdkufyleHum;? 0gtom;ESifh  

pm;aomuf&if;yif? vlY&yfMuOfonf  

wdkY&ifaoG;awG renf;awmh/
27

 

[lí a&;om;xm;ygonf/ ,if;tzGJUwGif awGU&onfh qdyfjyif;ydk;xd? aq;rrdí? owdvGwfuGm? 

vlY&yfcGm [laomtzGJUt& aus;vufjynfolrsm;onf aq;0g; tcsdefrD r&EdkifaomaMumifh aoqHk; 

&aMumif;udk vnf;aumif;? arG;uyf zGm;uyf tusOf;tusyfwGif? t&yfvufonf? em;rvnfí? 

ZD0efcsKyfum vlY&yfcGm [laomtzGJUt& aus;vufrdcifwdkY arG;zGm;csdefü twd'ku©a&muf&aMumif;? 

,if;tcsdefwGif t&yfvufonfu rnfodkYrnfyHk jyKvkyf&rnfudk em;rvnfí rdcifrsm; aoqHk; 

&aMumif;udk vnf;aumif;? AdkufyleHum; 0gtom;ESifh? pm;aomuf&if;yif vlY&yfMuOfonf? 

wdkY&ifaoG;awG renf;awmh [laomtzGJUt& iSufzsm;rdí AdkufyleHum; tom;0gav;awGjzpfum 

aumufumiifum aoqHk;Muaom aus;vufrS &ifaoG;i,fav;awG\  tjzpfrSefudk 

vnf;aumif;? &ifeifhzG,f jrifa,mifvmapygonf/ 

 Aef;armfndKEGJUonf oli,fcsif;odkYuAsmwGif "m;jyvmrnfjzpfaomaMumifh aus;&Gmvlxk 

BudKwifjyifqifaeaMumif;udk 

&Gm0ifwHcg;? tapmifhxm;í  

                                                 
27

 ndKEGJU?(Aef;armf)? 2016? 185/ 
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toGm;tvm ppfMu\ /  

&Gmpnf;½dk;wdkif? rvIyfEdkifatmif  

tcdkiftcefYjyifMu\ /
28

 

[k a&;zGJUxm;ygonf/ ,if;tzGJUt& &Gm0ifwHcg;rSm tapmifhxm;í vloGm;vlvm ppfaeMuaom 

vlpdrf;r0ifEdkifatmif ppfaq;aeyHkudk vnf;aumif;? &Gmpnf;½dk;udk vHkNcHKatmif cdkifcHhatmif jyifqif 

aeMuyHkudkvnf;aumif; jrifa,mifvmapygonf/ 

 pmqdkonf aus;vufrS om;ysKdorD;ysKdav;rsm; p&if;aemuf&if;usDp,f&if; vkyfief;cGif 

0ifMuyHkudk 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 armifrcspfvmESifh  

usef&pfavcsnfh
29

 

[lí a&;zGJUxm;ygonf/ 

 ,if;tzGJUwGif v,fuGuftwGif;odkY ysKd;xrf;o,fvmMuaom umvom;wdkYonf 

aumufpdkufaeaom vHkrysKdav;rsm;tm; vlysKd;av;rsm;yDyD cspfcifjrwfEdk;aMumif;udk wdk;wdk; 

us,fus,f wzHk cyfaxhaxhajymaeMuojzifh aumufpdkuforav;rsm;u [m;wdkufí &,faeMu 

aMumif;? aumufpdkufvHkarrsm;u ysKd;xrf;umvom;av;rsm;tm; i,f&G,fao;aom? tarh 

EdkY&nfyif rpifao;aom t&G,fav;[kom xifaeaMumif;? xdkYaMumifh cspfzdkY BudKufzdkY roifhao; 

ygaMumif;udk ay:vGifatmif a&;zGJUxm;ojzifh aus;vuf"avh vkyfief;cGiftwGif;rS aysmf&Tif 

MunfEl;zG,fo½kyfudk jrifa,mifvmapygonf/ 

 Aef;armfndKEGJU\  aus;vufuAsmwGif aus;vufobm0tvSrsm;? vkyftm;tvSrsm;? 

aMuuGJzG,f&mjzpf&yfrsm;aysmf&TifzG,f&mrsm;jzifh pmemzG,f? ESpfoufzG,fjzpfatmif o½kyfazmf 

xm;aMumif; awGU&ygonf/ 

NcKHiHkoHk;oyfcsuf 

Aef;rmfndKEGJU\  aus;vufuAsmrsm;wGif awmolawmifom;wdkY\  cHpm;rItoG,foG,fudk 

avhvmawGU&Sd&ygonf/ aus;vufae awmifolwdkY\  pD;yGm;a&;onf rdk;udkrSDcdkí ae&ygonf/ 

xdkYaMumifhvnf; Aef;rmfndKEGJUu rdk;udktrSDjyKí cHpm;rItoG,foG,fudk jc,frIef;onf? 

o½kyfazmfonf[k qdkEdkifygonf/ rdk;aumif;vQif tvSLay;NyD; rdk;zsufvQif pm;zdkUaomufzdkYudkyif 

ylyifae&aom awmifolwdkY\  cHpm;rIudk ½dk;½dk;&Sif;&Sif;ESifh ay:vGifatmif a&;zGJUEdkifaMumif; 

awGU&ygonf/ 

                                                 
28

 - ,if; -? 19/ 
29

 ndKEGJU? (Aef;armf)? 2016? 323/ 
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 pmqdk Aef;armfndKEGJU\  aus;vufuAsmwGif armifr,fwdkY\  cspfarwåmudkvnf; a&;zGJU 

xm;ygonf/ cspfcifjrwfEdk;ygvsuf cGJcGmcJh&aom cspfolarmifonf cspfolr,fav;udk cspfNrJ 

cspfqJ vGrf;NrJvGrf;qJyif jzpfygonf/ odkYaomfvnf; cspfae½Hk? vGrf;ae½Hkjzifh b0udk 

wnfaqmufí r&aMumif;? udk,fhb0wdk;wuf&m wdk;wufaMumif; BudK;pm;vkyfudkifoifhaMumif; 

udk vom&ufrsm;uAsmjzifh a&;zGJUo½kyfazmfxm;onfrSm ESpfoufzG,f vdkufemzG,f jzpfonf/ 

pma&;ol\  apwemrSm xifomjrifom&SdvSygonf/ 

 pmqdkonf a&pufrqHkaom cspfolrsm;taMumif; a&;ouJhodkY a&pufqHkonfh 

cspfolrsm;taMumif; a&;zGJUxm;onfudkvnf; awGU&onf/ armifBuD;,maysmfuAsmwGif aus;vuf 

ZeD;armifESHESpfOD;\  wufnDvufnDaqmif&GufyHk? o'¨goDv&SdMuyHkwdkYudk ½dk;½dk; &Sif;&Sif;yif 

o½kyfazmf a&;zGJYxm;aMumif; awGU&onf/ 

 oZifyef;vm;? y'dkif;vm;uAsmwGif udk,fvGwf½kef;ol? twåBuD;ol\  p½dkufudk 

azmfjyoGm;EdkifaMumif; awGU&onf/ twåBuD;ol udk,fvGwf½kef;olwdkYudk y'dkif;yef;ESifh 

cdkif;EIdif;jcif;tm;jzifh ¤if;wdkY\  p½dkuftoGifrSm ydkí xif&Sm;vm&ygonf/  

 pmqdkvli,fvl&G,fwkdY\  ZGJUvHkYvudk a&;zGJUouJhodkY &Gmtzdk;uAsmjzifhvnf; vlBuD;wdkY\  

tm;rmefudkyg a&;zGJUxm;ojzifh Aef;armfndKEGJU\  aus;vuftajccHuAsmrsm;onf t&G,foHk;yg; 

pvHk;\  cHpm;rI BudK;pm;tm;xkwfrIudk ay:vGifapouJhodkY vkyfief;cGif0ifyHkrSmvnf; ay:vGif 

vm&ygonf/ 

pmqdkAef;armfndKEGJUonf aus;vufobm0udk a&;zGJU&mwGif reufcif;tvSudk tav;ay; 

a&;zGJUxm;aMumif; awGU&onf/ xdkYaMumifh eHeufcif;ydkif; aus;vufvlaerI? vIyf&Sm;rIo½kyfazmf 

wdkYrSm ydkíyDjyif touf0ifvmygonf/  

&moDOwk 3yg;teuf rdk;&moDudk tav;ay;a&;zGJUxm;ojzifh awmifolwdkY\  

vkyfief;cGifESifh vdkufzufnDonf[k qdkEdkifygonf/ 

pmqdkonf &Gm"avhrsm;jzifh aus;vufuAsmrsm;udk yHkazmf&mwGif aus;vuf\  

usef;rma&;nHhzsif;rIudk ay:vGifatmif a&;zGJUxm;ojzifh aus;vufudk acwfrDapcsifaom? 

q&m0e &Sdapcsifaom pmqdk\ qE´rSm ay:vGifvm&ygonf/ 

aus;vufobm0udk a&;zGJU&mwGif armifr,fwdkY\  ysKd;Ekwf&if; aumufpdkuf&if;? 

vli,fobm0 uvlusDp,frIjyKMuyHkwdkYudkyg a&;zGJUxm;onfrSm aus;vufawm&Gm toufudk 

ydkí touf0ifyDjyifvmonf[k qdkEdkifygonf/ 

 pmqdkonf aus;vufuAsmrsm;wGif t½dk;cH awmolawmifom;wdkYtaMumif; tav;ay; 

a&;zGJUxm;aMumif; awGUEdkifygonf/ rdrda&;zGJUaom uAsmav;rsm;udk aus;vufaevlxkvnf; 

ayghayghyg;yg;yif zwf½IcHpm;apvdk[ef &Sdygonf/ xdkYaMumifh pmqdkonf tvuFm tqif 

wefqmudk tenf;i,fomoHk;NyD; ½dk;*kPfjzifh jynfhvsef;aeaom tzGJUtEGJU pum;oHk;jzifhom 

o½kyfazmfcJhonf[k qdkcsifygawmhonf/ 

ed*Hk; 

Aef;armfndKEGJU\  aus;vufuAsmrsm;rS pmqdk\  o½kyfazmftzGJUpGrf;&nfudk avhvm 

wifjycJhNyD; jzpfygonf/ aus;vufudk o½kyfazmf&mwGif zGJUqdkyHk? pum;zGJUyHkwdkYrSm ½dk;½dk;&Sif;&Sif;om 

zGJUqdkxm;aMumif; awGU&onf/ Aef;armfndKEGJU\  aus;vufuAsmtm;vHk;udk pkpnf;um 

Aef;armfndKEGJU\  aus;vufuAsmrsm;rS pmqdk\  ta&;tzGJUpGrf;&nfudk avhvm&ef usef&Sdae 

ygao;onf/  
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Abstract 

The earliest forms of Burmese Literature were on stone engravings called Kyauksa.  Later, palm 

leaves called peῂsa were used as paper. Fragments of early palm leaf manuscripts show that they 

were written in ink. Palm 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 Asian countries. The 

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

Introduction  

The literature of Myanmar spans over a millennium. Burmese literature was historically 

influenced by Indian and Thai cultures. The Burmese language adopted words primarily from 

Pali rather than from Sanskrit. Burmese 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, Burmese children were educated by monks in 

monasteries in towns and villages. The educated Burmese scholars copied the Pali Cannon of 

Buddhism in their palm leaves. Probably it belonged to early 12
th
 century when Myanmar 

started writings on their own languages.  

 The presence of inscriptions written in Pali, Mon even Pyu in the early 12
th
 century 

suggests that the art of writing among the Myanmar was still in its infancy. Some scholar 

opinion was that the Myanmar got their art of writing from the Mon who borrowed it from 

Pallava (Conjevaram).  

History of Palm Leaf Manuscript in Myanmar  

The Term of Peῂsa 

 The term of Peôsa is a combination of the Myanmar words ñpeῂò and ñsaò. The ñpeῂ" 

means palm leaf and the ñsaò means manuscript. Therefore, the ñpeῂsaò means palm leaf 

manuscript.  It is known as ñHtanò in Myanmar in former times. Later it is known as Piy in old 

Myanmar, and Peῂ in Myanmar Empire.  

History of Palm Leaf Manuscript 

Palm leaf manuscripts were written in ink on rectangular cut and cured palm leaf sheet. 

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 years before it decayed 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 called Patra or Parna in Sanskrit. The famous 5th-century CE 

Indian manuscript called the Bower Manuscript discovered in Chinese Turkestan, was written 

on birch-bark sheets shaped in the form of treated palm leaves.  

With the spread of Indian culture to Southeast Asian countries like as Indonesia, 

Cambodia, Thailand, and the Philippines, these nations also became home to large collections. 

Palm-leaf manuscripts called Lontar in dedicated stone libraries have been discovered by 
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archaeologists at Hindu temples in Bali Indonesia and in 10th century Cambodian temples such 

as Angkor Wat and Banteay Srei. It is also the major source for writing and painting in South 

and Southeast Asia countries including Nepal, Sri Lanka, Thailand, Indonesia, Cambodia, and 

Myanmar.  

Palm leaf manuscript is one of the oldest medium of writing in Myanmar. According to 

the Pyu inscription, it can be known that the use of palm leaf manuscript had probably been 

started in eight century since the 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 leaf manuscript was a 

thousand years. Dr. J. A. Stewart illustrated that the oldest Myanmar palm leaf manuscript 

article in the Bulletin of the School of Oriental and African Studies was published in prewar 

period.  

The Purposes of Palm Leaf Manuscript Writing 

Usually palm leaves were used to write religious works in Myanmar.  Later it was used 

for non-religious works. They were astrology, botany, cosmology, genealogy, history, law, 

medicine, military science, proverbs, and stories, etc. The content of the manuscripts are 

Buddhist text particularly Tipitaka and Kanmawasa which 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 polished. Due to the nature of 

palm leaves, the manuscripts use "landscape format". These leaves are between 15 centimetres 

(5.9 in) and 60 centimetres (24 in) wide, but only 3 centimetres (1.2 in) to 12 centimetres 

(4.7 in) high. 

The process of palm leaf was pursued by the Ceylonese in preparing these leaves.  It is 

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 process, Madema. A 

smooth plank for areca-palm is 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 polished. During the process 

moisture dries up. The smoothing of a single leaf will last from fifteen to twenty minutes. 

Writing of Palm Leaf  

In olden days scribes were kept in monasteries to copy out the manuscripts.  They were 

known as Kyaungsaye (monastery scribes). A scribe invariably had a crescent cut in the nail of 

his left thumb, to steady the metal kanyint which was held upright by the right hand. The letters 

are engraved on the palm leaves by means of a steel stylus called Kanyint held nearly 

perpendicular by the two fingers and thumb of the right hand, and steadied by the thumb-nail 

of the right hand. 

The inevitable scratching on the leaf produced tiny fragments called kanynitsan or 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 with Intwe, a fragrant gum and which latter preserves also the leaves from the 

attacks of insects.  

https://en.wikipedia.org/wiki/Bali
https://en.wikipedia.org/wiki/Angkor_Wat
https://en.wikipedia.org/wiki/Angkor_Wat
https://en.wikipedia.org/wiki/Banteay_Srei
https://en.wikipedia.org/wiki/Banteay_Srei
https://en.wikipedia.org/wiki/Banteay_Srei


Banmaw University Research Journal Vol. 9 

 

18 

Crude earth-oil is also used for the same purpose. The concave side of the leaf is called 

the belly (wun) and the convex side the back (kyaw), on which the pagination letter is 

inscribed. The pagination is done by consonant letters in conjunction with the twelve Myanmar 

vowels. Therefore, twelve leaves make one set and called an Inga. Pages in a palm leaf book 

are counted by Inga.  

For the first and last few pages the writing does not take up the whole surface of the 

leaf. Only a small space in the middle portion is inscribed. The leaves inscribed are called 

Palinyut. Two small perforations are made in all the leaves, through which bamboo-rods 

(palinpauk) are usually thrust so that the leaves may be kept in position.  The perforations are 

called Palintaing.  

Five Kinds of Palm Leaf Manuscripts 

 There are five kinds of palm leaf manuscripts. They are:  

(1)  Shwemyinpeῂ,  

 (2)  Kyansitpeῂ,  

 (3)  Myinnipeῂ,  

 (4)  Myinnetpeῂ and  

 (5)  MyinPhyupeῂ (PeῂKyan).  

The ends and sides of the leaves are either wholly gilt or partially gilt, or painted with 

red vermilion or blackened with a kind of varnish. The wholly gilt book is called Shwemyin, 

Shwepain. The partially gilt one Kyansit in which the middle portion in the length is left un- 

gilt and a piece of sugar cane used for the process, the red one is called Myinni which is 

painted completely with cinnabar, the black one is called Myinnet. Un- lacquered leaves are 

referred to as Peῂ Phyu or Myin Phyu Peῂ (PeῂKyan).      

 The first leaf and the last leaf actually 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 manuscripts are written on the table called Sasinhkon. It was 20 inches in 

length, 9 inches width and a height of about 12 inches included with the back bed- rest.  

 A scribe or Kaungsaye wrote on table sitting on the ground floor.  It 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 bed-rest wooden plate on which a scribe played his copied 

manuscripts at present. The other left palm leaf manuscripts were maintained on the wooden 

ground floor.  

Palm Leaf Book 

A palm leaf book is usually made up of the leaves, two cover-boards, a cloth-wrapper 

and a ribbon. The cover-boards are called Kyan- bhone, the cloth-wrapper Kamalway or 

Sapalway and the ribbon Sarsigyo. Kamalway, Sapalway or sarhtokepawar is referred to as a 

piece of cloth. It was used for wrapping the palm leaf. The sarsigyo or a long ribbon is about 

two fingersô breadth, and upwards of yard in length. On it is worked the name of the owner, his 

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 of Dewas and 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 decorations. 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 on the 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 Mon. They obtained from the learning manuscripts of Mahayana 

and Hinayana Schools of Buddhism which had been established in Sri Lanka.  In 1896, two 

gold sheets palm leaves in which inscribed with Pali extracts from the Abhidamma were found 

at Sriksetra. Therefore, it can be assumed that Pyu literates 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 of the Kyaik De-ap 

Pagoda in Yangon. Some scholars believed that the sixth century Manu Dhammathat, or book 

of Buddhist Law was compiled when the monk Sariputta, later renamed Dhammavilasa arrived 

there.             

 During the short spells of peace secular works were written by talent courtiers like 

Bannya Dala, while the compilation 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 of Hanthawady which was then under the control of 

the Myanmar King, Sinphyumyashin (1551-1581) in 1566.  He saw the palm leaves on which 

crowds of supplicant petitions had been written with a stylus. And then he also found that the 

scribes undertook the monumental task of the copying the Tripitaka.  

Rakhine Palm Leaf Manuscript 

The Chandra kings (370-720 A.D.) also used Sanskirt in their inscriptions. Ananda 

Chandra recorded the building of monastery called Anandodaya in 720 A.D. at his capital 

Vesali.  Although the material used by the scribes is not mentioned with 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 script. Although one cannot be sure at what point in time the Myanmar began inscribing 

the use of palm leaf with the stylus. Sculptors and artists of the period often employed palm 

trees as a background in their works. In the early part of seventeenth century, minister Kaingsa 

translated from Pali into vernacular.  It was called Mahayazar Dhamathat. Following of the 

Konbaung dynasty in 1752, literary works from neighbouring countries continued to be 

translated and new ones composed.          

In 1762, a monk named Shin Nyana obtained Nyaungyan palm leaf manuscript from a 

scholar known as the Padee Sayagyi. It was collectively called as Zabudipaushaung 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 among the privileged classes.  

 The number of volumes of royal collection of Palm Leaf was preserved in a library at 

Amarapura called the Yadanabon Pitakataik. A Pitakataik Soe was also installed and assisted 
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by his scribes and forty monks. They worked in transplanting, copying, and in the preparation 

of manuscripts on a variety of subject. The texts were either incised or written in black ink, 

gold, silver or lacquer.          

Preserving of Palm Leaf Manuscripts for Future 

Palm leaf manuscripts are an example of the 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.          

 Myanmar 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 

natural products and other chemical treatments.      

 Studies have also conducted on the digitization of these manuscripts for passing on 

their wealth of wisdom to future generations. The life of a palm leaf manuscript is far longer 

than a modern-day device like CD or microfilm. The increasing popularity of printed books 

has revitalized the interest for collecting and preserving of manuscripts in Myanmar. 

 The Government of Myanmar has made consolidated efforts in preservation and 

providing access to manuscripts particular in National Library and Universities Library. It can 

be suggested that the government of Myanmar is taking steps to ensure that this tangible 

cultural relic of the country is preserved for present and future generations and the efforts 

needed to undertake this task need to be taken up on a war footing. This 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 has to be first 

made known to the present generation, which can be done with various outreach programmes 

and incentives such as scholarships and fellowships. This paper seeks to document the 

preservation of palm leaf manuscripts in Myanmar. There is a pressing need to preserve these 

manuscripts that have been beautifully expressed in the form of an idea, thought, and 

imagination for posterity. It is deep rooted knowledge system that has been passed down from 

generations. 

Conclusion 

Palm leaves have been a popular writing support in South and Southeast Asia including 

Myanmar for about two thousand years. The palm leaf manuscripts were produced mostly for 

religious and literary text but also for works relating to astronomy and astrology, law, history 

and traditional and 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 other subjects are also 

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 techniques of preparing 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 manuscripts- consisting of religious texts, 

literary works such as poems and plays, and historical works written on the direct leaves of peῂ 

palm treesðare also under attack by unscrupulous treasure hunters.     

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

said that the few remaining peῂ manuscripts are fast disappearing due to ñnegligence in 

preservationò and he also told that ñclimate and insect bites also cause damage.ò  
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UNDERTAKING OF THE MONASTIC ORDER IN THE YADANABON 

PERIOD 

 

Nwe Nwe Ko
*
 

   

Abstract 

King Mindon tried to take Sangha order help in the administration .His implementation of the 

administration was very smooth due to their help. Gaing-ok and Gaing-dauk Sayadaw had 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 important role in the monarchical period because they 

participated in the settlement of the problem and protection on the common people, for correct 

appointment of the hereditary Thugyi, construction and maintenance of 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. King Mindon cleverly understood 

that he could not maintain his royal power and sovereignty only with his civilian and military 

officers. Especially, the Buddhist monks were very influential persons in the affairs of the 

laity. Therefore, King Mindon tried his best to take their 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 the Konbaung Period came to take part in the lay affairs at 

the supplication of the ruling monarch or the commoners.
1
 

The head of the monastic order was Thathanabaing (supreme head of the order). The 

king used to consult him in his implementation of very important matters. King Mindon asked 

the approval of senior or elder venerable monks for fulfilling his desire to found new 

Yadanabon capital city and palace.
2
 Thathanabaing was assisted by Thudhama Sayadaws 

(monastic council of the order) in his administration of the monastic order. Members of the 

Monastic Council had been appointed since the time of King Badon. The main purpose in 

appointing Thudhama Sayadaws was to avoid any mistake or weakness in the implementation 

of the monastic affairs by consulting with them rather than by the supreme head alone.
3
 There 
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were eight members of the Monastic Council under King Mindon
4
 and twelve under King 

Thibaw
5
. Under the guidance of the supreme head of the monastic order, members of the 

Council had to try the monastic disputes, to appoint Gaing-ok (local monk leader) and Gaing-

dauk (assistant local monk leader) and to issue the monastic orders of the supreme head.
6
 

Under the members of the Council were Gaing-gyoks
7
 (head of a particular order) who 

appeared only in the time of King Thibaw
8
, Gaing-oks and Gaing-dauks. The supreme 

head of the order and members of the Council appointed Gaing-ok and Gaing-dauk.
9
 

Under the rule of King Mindon, the monastic order had 160 Gaing-oks and 204 Gaing-dauks.
10

 

The term ñGaing-gyokò came into use in the time of King Thibaw.
11

 

 Under the rule of King Mindon, Gaing-oks and Gaing-dauks had to investigate whether 

the Sasana was in a conditions of purification or not, whether there were peace and stability or 

not, whether there were outbreaks of thefts and 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 months.
12

 Moreover, if there appeared 

civil or criminal cases 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 loving-kindness 

to His Majesty. For example, Rakhine brahmanNga Yama was exiled to the forest for his guilty 

of telling a lie about the texts of fortune-telling;
13

 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 ignored.
14

 In addition, the monks sent their loving-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 land. Consulting with Myo-wun in the dredging of canals 

and reservoirs, the monks led the works implemented with the money taking from the 

Thathameidha taxes.
15

 Although the reclamation of former royal lands under cultivation in the 

towns of Sagu- and Lei-kaing could be implemented with the labors of 16,000 houses in 

1868, people from about 300 houses ran away from the work in 1869. Therefore, the monks 
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had to involve in the lay affairs by collecting who were wanted to do or not, sending loving-

kindness letter.
16

 

It may be truly said that the Buddhist monks played an important role in the society of 

Myanmar monarchical periods. Princes Myin-gun and Myin-gon-daing rose in rebellion on 2 

August 1866. The rebellion created waves of migration of their followers into Lower Myanmar 

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, Gaing-ok and Gaing-dauk had to act as 

mediums between the authorities and the migrants. Due to their goodwill involvement, 

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, Gaing-ok and Gaing-dauks of their natives. In 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 that it is not safe to return home; local monks would be glad to trace 

them and persuade them to return to their native places, Gaing Ok- Local Monk 

Leader and Gaing Dauk- Assistant Local Monk Leader, are quite willing to lead 

this repatriation programme; but in addition to general amnesty the monks are in 

favour of allowing the prople who come back to pay no Sassamedha ï Yearly 

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 accepted; the 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 and proclaimed by Min Htin Yaza 

Thihathu, Liaison Officer-cum-Chief of Caduceus Bearers.
17

 

 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 enabled to return 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, from paying their former debts for five years, from the trial in the court, from doing 

public works asked by local officers and from serving royal duties.
18

 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 could make the people exempt from taxation. It is noted that over 

600 people were exempted from taxation on account of the request of the monks.
19

 The 

Buddhist monks were also involved in the tax collection. The royal order sent by the king to 

Gaing-ok and Gaing-dauk of Aung Mye Thazi Town through the Thudhama Sayadaws stated 

that Gaing-ok and Gaing-dauk 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 
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them to pay the Thathameidha Tax regularly.
20

 Similar royal orders were also sent to Gaing-ok 

and Gaing-dauk of Magway and Pakhangyi through the Thudhama Sayadaws.
21

 In this way, 

such heads of the order as Gaing-ok and Gaing-dauk had to involve in the administration not to 

collect excessive taxes by the officers from the rural people. 

 The letters of Gaing-ok and Gaing-dauk 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 taxation. The 

monks sent their loving-kindness letter to the king that the rural people of Ta-se-hnit-yat 

Village in Sa-gu were to be exempted from the taxation of half or one-fourth of their shares for 

the year 1885 as more than 50 houses and paddy of theirs destroyed by fire and they suffered 

from economic hardship.
22

 This loving-kindness letter was written by Gaing-gyok, Gaing-ok, 

Gaing-dauk and elder monks consulting among them.
23

 Moreover, at the request of Ok-

kyaung Sayadaw and Sabei Sayadaw on 1 June 1868, the drought-hit Sabei Village in Yaw 

region was exempted from taxation.
24

 Gaing-ok and Gaing-dauk 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 night, that region was to be exempted from taxation.
25

 In 

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 to Gaing-ok and 

Gaing-dauk and the latter continue to present the formerôs grievances to the king. In some 

cases, rural people deserted their native places because their grievances were not reported by 

local monk leaders to the king or the reports of local monk leaders were unsupportive for 

stopping excessive royal duties and taxation. These examples are mostly in the times of 

Mindon and Thibaw.
26

 For example, when King Mindon ordered the rural people of Boak-taw 

in Kyaukpadaung to cultivate the cotton in order to supply their produce to the royal 

storehouses, the people of more than 1,000 houses in the area left for other regions as their area 

was not an area favorable for cotton cultivation.
27

 The remaining people in the area also felt 

worry about the cotton cultivation; thus, Gaing-ok reported the matter to the Thudhaman 

Sayadaws and the matter was reported by the latter to the king.
28

 

 The Thudhama Sayadaws had to supervise the tax collection of the kingdom. The 

authorities concerned were instructed with the order by the Thudhama Sayadaws 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 taxes when there was bad harvest due to bad weather. 

The tax collectors were also instructed to collect one-tenth of the produce in cash or kind 

depending upon the desire of tax-paying people. The royal order was issued for Gaing-ok and 
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Gaing-dauk of the rural areas to report their findings once in every three months to the office 

of the Thudhama Sayadaws after investigating the socio-economic conditions of the rural 

people and peace and stability of their areas.
29

 In this way, the Buddhist monks enabled to help 

the rural people relieve their tax-paying duty and exempt from excessive tax collection. 

 The monks and monastic orders cooperated with the officers in the administrative 

affairs. Gaing-ok and Gaing-dauk also took part in the appointment of Se-ein-gaung (head of 

ten houses). The instruction sent by the Thudhama Sayadaws to Nyaungyan Gaing-ok and 

Gaing-dauk dated 24 December 1870 reads thus; 

Gaing-ok and Gaing-dauk in the rural areas in southern part of the kingdom are 

instructed that officers assigned by the tax collection office will be sent to 

appoint Se-ein-gaungs in the administrative areas of the capital city and the 

provincial areas; and Gaing-ok, Gaing-dauk, Myo-wun and an assigned officer 

are to consult among themselves and appoint (Se-ein-gaung).
30

 

 The above evidence clearly shows that the monks played an important role in the 

appointment of Se-ein-gaung since Gaing-ok and Gaing-dauk of the southern part of the 

kingdom, officers sent from the capital city and Myo-wun co-operated each other in 

appointment of these lowest rural heads. The appointment order dated December 1873 issued 

due to the supplication of the monks reads thus; 

Appointment Order of Se-ok Town Headman of Salin 

Nay Myo Thihathu, Head of Two Towns of Salin and Kyapin and Thandawsint 

reported that Nga Toe, town headman and Se-ok (head of irrigation areas) died 

on duty and Nga Nyo, son of Nga Toe, who was recommended by Gaing-ok and 

Gaing-dauk of Salin Town and supported by the people was to be appointed as a 

successor of his fatherôs office. Appoint Nga Nyo as supplicated and 

supported.
31

 

Similarly, at the request of Gaing-ok and Gaing-dauk of Sa-gu Town Nga San Yit of 

Min Village was allowed to continue to hold his office.
32

 These orders proved that local monk 

leaders were engaged in the appointment if headmen. Although the involvement of Gaing-ok 

and Gaing-dauk 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 period acted 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 TO TWIN ïYOE 
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Abstract 

In the town of Yenangyaung, there was ñTwinyoe Twinzasò who had hereditary right by royal 

grant to work oil wells. During the reign of King Aniruddha (A.D 1044-1077), there were 

altogether twenty-four Twin-yoes and their fourteen descendants and they were assigned duty to 

present earth-oil to the royal palace. Among the twenty-four Twin-yoes included eighteen male 

Twin-yoes and six female Twin-yoes. It was only the eldest son or the eldest daughter who could 

succeed the post of Twin-yoe. For male Twin-yoe, only the men were entitled to succeed the post 

and for female yoe, only the women could succeed the post. This research paper, attempts to 

describe the distinctive traditions of succession to the post of Twin-yoe Twin-zas. 

Introduction  

Twin-yoe Twinzas first emerged together with the industry of earth-oil during the Bagan 

period. During the reign of King Aniruddha (A.D 1044-1077), earth-oil produced from Seik-

tha-kon-htauk was used to apply Pitaka manuscripts to last longer and four places were 

allocated for twenty-four Twin-yoes and their descendants were called Twin-zas. There were a 

total of thirty-eight Twin-yoe Twinzas households who were listed and assigned the duty to 

present earth-oil to the royal palace. These twenty-four Twin-yoes included eighteen male and 

six female. With regard to the succession right of Twin-yoe, the eldest son or daughter were 

entitled to the Twin-yoe. Moreover, in the town of Yenanthar, it was classified into two; Myo- 

thu-gyi office and Twin-min-gyi office. Twin-yoe Twin-za was not under the rule of Myo- thu-

gyi, but they were under the control of Twin-min-gyi. Twin-yoe Twin-za was the community 

whose duty was to present earth-oil as tax to the king and it is supposed that they could enjoy 

extraordinary privileges. 

The origin of Twin-yoe Twin-zas 

Of the social status in Myanmar society, one social status is found confined to only a 

region, which were ñTwin-yoe Twin-zasò or the hereditary earth oil diggers and owners of 

Yenangyaung. Twin-yoe was the one who received the kingôs recognition to dig the earth-oil 

and had hereditary rights to it, being the administrators of the industry or Lords of oil wells. 

Twin-za was the owners of earth-oil well in ancient days. The origin of Twin-yoe Twin-zas was 

blurred, not known for sure when they were called like this. Some people assert that they began 

in Bagan Period, but no contemporary evidence is available yet.The discovery of oil, as 

mentioned by local chronicle, was as follow. In Bagan Period, when King Sale Nga Khwe 

(906-915) usurped the throne by assassinating King Tannet (877-906), Queens and royal 

relatives of the king had run away and settled at the place called Kanma. Then they moved to 

Seik-tha-kun-dauk. On one day, when they went on hunting game, a group composed of a total 

of twelve relatives, found earth-oil. Then they asked for permission to allot the land from the 

Myo-thu-gyi (town headman), to do the oil industry.The demarcated boundary in this case was 

Taung- Kha-mauk in the east, Pya-gyi-taung in the west, Yauk-thwa-taung in the south and 

Kyauk-ma-sin in the north. 

After translating Pitaka into Myanmar, the King Aniruddha copied 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 earth-oil at Seik-tha-kun-dauk. In 
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their search, King Aniruddhaôs councilors found the men, doing the oil industry, from the 

allotted land with demarcation. Councilors supplicated King Aniruddha about the oil mendoing 

the industry for earth-oil well over 100 years, through the seven successive kings who were 

relatives of the Queen of King Tannet, After applying Pitaka palmleaves with earth-oil, King 

Aniruddha had demarcated the land of earth-oil. Then he had it registered the twenty four 

descendants of original twelve oil well diggers as ñTwin-yoesò and  the fourteen offspringôs as 

ñTwin-zasò. A total of these thirty eight ñTwin-yoeò ñTwin-zasò had to present earth-oil to the 

king and these peoples were exempted from revenues and the cost for the kingôs service.  . 

Then King Aniruddha appointed the head of ñTwin-yoesò as ñTwin-gyiò or ñTwin- Thu-gyiò, 

and conferred him the title of Naymyo Thamanta Yaza. The other two leaders were appointed 

as ñTwin-khaung-yoò and ñTwin-saw-yoò. Naymyo Thamanta Yazahad to execute all the 

affairs of Twin-yoe Twin-zas and gave the final permission to dig earth-oil. Twin-yoe Twin-zas 

were the distinctive social classes who enjoyed special privileges and their duty was to present 

earth-oil to the royal palace.  

Twin-yoe Twin-zas did the digging of earth oil as the mean of their living, since the 

days of Bagan Period. Though the number of Twin-yoe Twin-zas families increased, they did 

not mingle or did not dine or did not marry with other people in any association. There were 24 

hereditary Twin-yoes, who were entitled to dig and own new earth oil wells. (See Table-I) Of 

the 24 hereditary Twin-yoes, 18 were male line of descendants and 6 female line of 

descendants. 

Table -I  

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 BoeNaing  Male 

5. U Bu  Male 

6. U Chan Yan  Male 

7. U KaukYa  Male 

8. U Lu Bein  Male 

9. U Lu Gyi  Male 

10. U Lu GyiKalay  Male 

11. 
U MaungMaung 

Ba 
 Male 

12. U San Nyunt  Male 

13. U Thar Din  Male 

14. U TharKa Toe  Male 

15. U TharZin  Male 

16. U TunOo  Male 

17. U YoPe  Male 

18. U Yo Sat  Male 

19. Daw Aye Nyo  Female 

20. DawHlaYar  Female 

21. Daw I  Female 

22. DawKhinKhin  Female 

23. Daw Kun Char  Female 

24. DawShwe Mya  Female 

Source: U Naing Collection 
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 U Sein Yo, Yenangyaung Town, Manuscript 

 The above table, shows the succeeding the hereditary right, in both lines of male and 

female descendants.Only the eldest son and the eldest-daughter could succeed the right. In line 

of male descendant, if there were no son, grandson could succeed, and if there were no 

grandson, younger brother could succeed the Twin-yoe right. If there were no even younger 

brother, nephew could succeed. In female line of descendant, the same rule was also applied; 

the eldest daughter, grand-daughter, younger sister and niece, could succeed the right, if ever 

someone in their precursor did not exist. Thus, the precedence of Twin-yoe succession dictated 

that women in the male line of Twin-yoe descendant and men in the female line of Twin-yoe 

descendant could not succeed the hereditary right of Twin-yoe Twin-zas. Twin-yoe chiefs were 

responsible to send family members to school, to find jobs for them and to do something was 

suitable for them according to the dictate of the day. Twin-yoe Twin-za community exists till 

the present day. The tradition of Twin-yoe Twin-za community had such a mechanism that 

could keep the oil industry for a long time and maintain the rights and their privileges. 

 However, total lack of rightful heir led some Twin-yoe Twin-za to devise some 

arrangements, for fear of the extinction of their community, in which they bequeathed or 

transferred their hereditary right to their favoured persons, with the deed of agreement, in the 

presence of authorities and dignitaries. This practice finally caused to appear the practice of 

trading the Twin-yoeTwin-zas right. Nevertheless, even in the trading of Twin-yoe Twin-za 

right, it could not be sold the right to a person, outside of Twin-yoe Twin-za community. Till 

the Konbaung Period, Twin-yoe people sold their right to Twinza, with the agreement of Twin-

min-Gyi Naymyo Thamantayaza and Twin-yoe heads. After the occupation of Myanmar, 

British had issued Twin-yoe Certificate and Twin-za Certificate, after collecting list of 

traditional Twin-yoe Twin-zas. In colonial period, in order to be able to buy Twin-yoe right, one 

must put forth Twin-za Certificate. Though the right to ownership of oil wells were under 

control, earth-oil produced could be freely traded among the people. The following table shows 

list of selling and buying Twin-yoe in those days. 

Table-II  

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 
 Source: Twin-za-yo U Hla Tinôs Record 

The distinguishing fact of the above table is that one of the buyers of Twin-yoe was a 

foreigner, which contradicted above mentioned general rules of Twin-yoe selling and buying. It 

indicates the pervasiveness of foreigners, even into the apparently rigid community of Twin-

yoe Twin-zas in Yenangyaung. In any case of Twin-yoe selling and buying, the buyer could 

only succeed the right to Twin-yoe, only after the seller passed away. Whenever a true heir in 

the place of the already sold Twin-yoe came to appear, the selling of Twin-yoe automatically 

cancelled and the buyer lost his money and the true heir succeed the right of Twin-yoe. This 

was a tradition among the community of Twin-yoe Twin-za. For example, Twin-za U Po Htun 
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bought the right of Twin-yoe from Twin-yoe U Lun Pyay, in witness of authorities and 

dignitaries. However, when U Lun Pyay died, the wife of U Lun Pyay from Sinphyukyun with 

a son named Ko Hla Pe came to appear. Thus Ko Hla Pe succeeded his fatherôs Twin-yoe right 

and the buyer U Po Htun lost his money and the right to succeed Twin-yoe. It was known that it 

is not easy for an outsider to purchase the hereditary right of Twin-yoe even though he 

possessed the certificate of Twin-za. 

Dispute over the succession of Twin-yoe was found even among the relatives of Twin-

yoes. According to a thet-ka-yit- of Konbaung Periods, the dispute of Twin-yoe succession 

between Nga Shwe Hmon and Nga Kywe, occurred the period of in that Yenangyaung Town 

headman Min Tin Min Hla Thamatayaza. He decided that Nga Khwe shall succeed Twin-yoe 

and he shall give oil well to Nga Hmon. Nga Shwe Hmon carried the discord, to Yenangyaung 

Myo-za Min-gyi Min Hla Maha Min Tin, where he complained that Yenangyaung town 

headman had decided one sidely without investigating the case truly. In addition to torture of 

fastening and fettering him, he had to eat the pick tea. For it the two contestants in the case 

being relatives and fear for big judiciary cost.Another oil well, instead of offered oil well, was 

to be given to Nga Hmon. In colonial period, Twin-yoe had to send the respective lineage to 

claim their right to the oil office. In inheritance, though the tradition of Twin-yoe Twin-zas 

favoured the right of primogeniture to succeed Twin-yoe-ship, some disputes in this regard 

were very tense and their settlements came to be part of Myanmar customary law. It was the 

dispute over the right to succeed Queen Kyemyinôs Twin-yoe-ship. 
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The Geneology of Yenangyaung Wungyi U So 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

U In Daw Ai 

U So (YenangyaungWungyi)+Ma ThiHla (first marriage) +        Ma Cho (second marriage) 

Ma Mai Galay@ 

KhinGalay 

MaungMaung Kin MaungMaung Win Ma Ma Khin  

(Kyemyin Queen) 

Maung Maung Win 

(Earth Palace Wun) 

Pyinmana Prince + Htayanga Princess 

Khin Pu Khin Tok Khin Latt 

Khin -O Khin Maung Kodawgyi + Kawlin Princess Kodawlay          +            Sagu Htiktin Htwe 

OhnKyi 

Concubines 

Buma 

 
 

 

Source: (a) Thein, 2009, 6 

 (b) Than Swe, 2010, 314 

  

 

  

  

Concubines 

Tint Tint Than Hnit 

  

  

 

 

 

Khaungpaya (Khaung Khaung + U Ko Ko 

Hteik Tin Moe (Moe Myint Khine) 

 

 



Banmaw University Research Journal Vol. 9 33 

Queen Kyemyin had the only son, Pyinmana Prince and did not have any daughter. Pyinmana 

Prince could not succeed his motherôs Twin-yoe-ship, as she was a member of female line of 

Twin-yoe descendant. Although King Mindon was the monarch who had absolute power over 

all his subject people, he could not put his son, Prince Pyinmana to succeed hereditary right of 

Twin-yoe as his Queen, KyeMyin (DawKhinKhin) belonged to the female Twin-yoe line. 

Therefore King Mindon was unable to interfere in the hereditary right to succeed the Twin-yoe 

Twin-zas, 

To succeed Queen Kyemyinôs Twin-yoe right, Khin Khin Lay, sister by same father, 

applied for it in 1924. Khin O, the step granddaughter of Queen Kyemyin (the grand-daughter 

of Maung Maung Lay) objected it. The tradition was that whenever such dispute came to 

appear, the genealogies of disputed parties were checked against the Treasury List, collected 

in 1802 during the reign of King Badon. It look 6 months to examine the case. Though Khin 

Khin Lay was sister by the same father, she lost the case and could not succeed her sisterôs 

Twin-yoe-ship, as it was female line of Twin-yoe descendant, that is, she was not born to the 

same mother. But Myanmar Customary Law describes that both claimants have equal right to 

succeed it. Daw Khin Oo was for being step granddaughter, she was entitled to succeed to the 

Twin-yoe-ship. No matter born to the same father, the decision was found clearly rest on the 

tradition of succeeding to male or female line of Twin-yoe descendants. 

As mentioned above, there were twenty-four Twin-yoes successions to the hereditary 

right of Twin-yoe or sale or purchase of the hereditary right of Twin-yoe. But U Ngwe Zin had 

no heir to succeed the hereditary right of Twin-yoe, and so his hereditary right seems to be 

ceased. It is found that the succession to the hereditary right of Twin-yoe is similar with the 

succession to Myin-ziyoe during the reigns of ancient Myanmar kings, but it was different 

from the succession of Myo ïthu-gyi (town headman) or Ywa ïthu ïgyi (village headman). 

Conclusion 

Taking as a whole, during the reign of king Aniruddha (A.D 1044-1077) of the Bagan 

period, a distinctive social class called ñTwin-yoe Twin-zasò appeared. Twin-yoe Twin-zas 

have been living up in the town of Yenangyaung up till now. They do not make dealing with 

other persons or do not have meal with other people at the same table. They are the social 

class who lived without mingling with other people. In the society of Twin-yoe Twin-za, there 

were twenty-four Twin-yoes and fourteen Twin-zas. With regard to the succession to the 

hereditary right of Twin-yoe, in accordance with the rules designated by their elders, only man 

could succeed the male Twin-yoe and women could succeed the female Twin-yoe. It is found 

that even king Mindon was unable to interfere this tradition of Twin-yoe Twin-zas, to succeed 

their hereditary right. It is found that the rules were laid down for the person who was entitled 

to succeed Twin-yoe Twin-za who had to support to their relatives who were not entitled to 

succeed the post of Twin-yoe Twin-zas. It is known that Twin-yoe Twin-zas 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 among human 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 contribution of some 

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', which means character and morality, comes the Latin word 'mores' that 

means customs or manners. Business ethics is an applied ethics which describes standards of 

how the business is to be carried out. Business means commercial activities such as trade, 

trading, commerce, dealing, traffic and marketing. In business, the most important thing is to 

follow the business ethical conducts. In Buddhism, Buddha preached on the seven factors of 

wealth and Kantaw Minkyawing Sayædaw showed eleven factors for prosperity. In searching 

wealth, a business person needs to have adherence of the business 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 Basic Business Ethical Conducts 

 As a business person, the best way of treating with his business compass is truth-

telling. It is business's obligation not to lie consumers and also not to mislead them through the 

omission of important facts. When people make business, the ethical conducts control their 

actions. Right action is essential for a business ethical executive. According to Travis Bennett, 

12 Business Ethical concepts
*
 are 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 honest judgment, 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 by misrepresenting 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 
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notification to his customers and correct their different opinions as soon as possible. Honesty, 

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, group 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 up to blunders 

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 greatest thing is 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 rational effort 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 moral 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 attentions 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 behaviors. As 

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. As an ethical 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 business movements. 

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 shareholder will 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 morality 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 emphasize and 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 dignity but also 

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 decisions and 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, stakeholders also 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 in Myanmar 

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 more crucial than 

other objectives. Thus, they are searching wealth by different ways of livelihood. But some 

are wealthy and some are not. These differences may be due to the past kamma or due to 

different ways of livelihood. Regarding, the Buddha's preaching on achieving worldly wealth, 

the ethical principles can be found in Eight-fold Dhammapada  as follows:- 

(1) Being endowed with diligence in economic activities (u navanta), 

 x<uvHkYv0D&d,&Sdjcif; (O|me0EÅ)  

(2) Being endowed with mindfulness (satimanta), 

 owdw&m;ESifh tNrJjynfhpHk&jcif; (owdrEÅ) 

(3) Being endowed with purity of bodily deed, speech and thought (sucikamma), 

udk,fEIwfESvHk;jzLpif&jcif; (okpDur®) 

(4) Being endowed with rational thinking (nisammak r), 

pl;prf;qifjcifí jyKvkyfavh&Sdjcif; (edor®um&D) 

(5) Being endowed with restraint in bodily deed, speech and thought (san~n~ ta), 

udk,fEIwfESvHk;wkdYudk apmifhxdef;jcif; (onw) 

(6) Being endowed with right livelihood (samm jiva), and 

w&m;ojzifh toufarG;jcif; (or®mtmZD0) 
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(7) Being endowed with absence of negligence (appam da)

arhavsmhayghqrIr&Sdjcif; (tyÜrm')  

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 of Kantaw Minkyaung Sayadaw, there are eleven factors for 

prosperity. They are as follows:- 

(1) Seeking something to rely on, 

trSDaumif;udk&Sm&jcif; 

(2) Keeping oneself fit, 

tema&m*guif;&jcif; 

(3) Keeping oneself free from indolence, 

rysif;r&d&Sd&jcif; 

(4) Making effort to be diligent, 

vYHkvBudK;ukwftm;xkwf&jcif; 

(5) Keeping oneself to be free from conceit, 

rmer&Sd&jcif; 

(6) Having accumulated good deeds  in the past life,  

twdwfukodkvfuH&Sd&jcif; 

(7) Dealing equably with three social classes, 

vloHk;yg;ESifh p½dkuftvdkufrQwpGmqufqH&jcif; 

(8) Shunning all intoxicants and drugs, 

rl;,pfaMumif;rSeforQudk a&SmifMuOf&jcif; 

(9) Shunning  shows and entertainments, 

yGJvrf;obifMunfh½IrIenf;&jcif; 

(10) Avoiding gambling such as cock-fighting, playing dice, etc. 

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

(11) Non-indulgence in sensual pleasures.
1
 

taysmftyg;vkdufpm;rIuif;&jcif; 

Moreover, another point 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 
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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, there can 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 others. He 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 such as "uHcRefrS 

vlrGefjzpf?ñThe luck brightens the life glistensò, uHr&SdOmPf&Sdwkdif;rGJ?ñFor Lack of past merit a 

person is consigned to a life of poverty however much he may be resourceful.ò uHrckdifoHwkdif 

tdrfaqmufaomfvnf; uHarSmufvQif usdK;" ñA quirk of fate will topple a house built with iron 

pillars.ò According to the proverbs mentioned above, if one has meritorious kamma (action) in 

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

effort. 

Even though one may have the past 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 social classes equitably, 

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 ruin of wealth. Therefore people should also avoid 

frequenting shows and entertainments for the progress of wealth. 

Among the eleven factors of prosperity instructed by Kantaw Minkyaung Sayædaw, 

one has to observe not only the ethical rules of conduct pertaining to 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 achieving the 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 wealth. Integrity 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. A business person must also keep promise. Only then, the other people will take 

interest in his business and want to co-operate with him more together for their business 

effects. Being an ethical executive, he must be fair, just and tolerant and has to treat all people 

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 conducts in searching for the prosperity. 

Besids, Kantaw Minkyaung Sayadaw pointed 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 to his business environment and social responsibility. 

Only then he will be more powerful, successful and effective in his business. 
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Abstract 

Sƛla is virtue, a good conduct as the observance of precepts. Sƛla is guarding the kƃyakammas 

(bodily action), vacƛkamma (verbal action) and manokamma (action of the mind). Sƛla is the 

foundation of all the meritorious deeds. The Buddha delivered various kinds of Sƛla such as 

five precepts (Pañcasƛla), eight precepts (Aἲἲhangasƛla), nine Precepts (Navaἆgasƛla) and ten 

precepts (Dasangasƛla). Among these precepts, the five precepts and benefit of five precepts 

are expressed in this paper which is extracted from PƃỲi, Aἲἲhakathƃ, ἱƛkƃ and other works. The 

aim of this paper is to thoroughly understand 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,   Sƛla, five precepts, virtues 

Introduction  

Virtue (Sǭla) 

 Sƛla is guarding to kƃyakamma (bodily action), vacƛkamma (verbal action) and 

manokamma (action of the mind). Morality is the foundation of all good qualities. Only by 

laying the firm establishment of ethical 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 the lifetime 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 in 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 need to practice 

meditation to fulfill these factors, study dhamma and 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 hereafter. 

Categories of Sƛla 

 In Buddhism the moral precepts are roughly divided into three categories: namely, 

moral precept for- 

(1) Layman 

(2) Novices ( sƃmaἈera) and  

(3) Monks (bhikkhunƛ). 

An average layman usually observes the five precepts (Pañcasƛla) or the eight precepts 

(aἲἲaἆgasƛla) or nine precepts (navaἆgasƛla). 

 Then, Sƛla can be divided into two categories namely: cƃrittaSƛla and VƃrittaSƛla. 

                                                 
*
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CƃrittaSƛla 

 CƃrittaSƛla is morality consisting of performances. All those morals instructions which 

the Bessel One introduced "should be done or followed". In other words all the ethical rules 

which are in the positive form should be included in CƃrittaSƛla.Fulfilling one's duty towards 

one's parents, wife and children, respecting the elders, ministering of patients, helping the poor 

and the needy and observing good manners, etiquette, etc. Such form of ethical teachings 

given by the Buddha can be regarded as cƃrittaSƛla. 

VƃrittaSƛla 

 VƃrittaSƛla is morality in avoidance.The avoidance of those evils killing, stealing etc. 

Which the Buddha stated "should not be done". All the precepts which are in negative forms 

can be included in vƃrittaSƛla. 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 life and the eight 

precepts on Uposatha day as Sabbatha days. 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 practice (Aἆguttara iii, 203), 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 has these five vices lives the home-life without self-confidence. 

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 arises in hell. 

In the same suttas, 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 home-life with complete self-confidence. 

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

feel pain and grief. 

One who has these five virtues is called virtuous and arises in the happy plan of existence.The 

five precepts or Virtues (Pañcasƛla) form the very core of moral discipline for the layman. 

Dhammapada verse 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. 
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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 rules for lay 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 practices the precept one will attain good behavior, good thoughts, good 

actions, good speech, peacefulness, calmness, and happiness. The following are the five main 

precepts:  

(1) PƃἈƃtipƃἲƃverƃmani-sikkhƃpadaἄsamƃdiyƃmi. 

The taking of life I undertake the training rule to abstain. 

(2) AdiἈἈadƃnaverƃmani-sikkhƃpadaἄsamƃdiyƃmi. 

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

(3) Kƃmesumicchacƃrƃverƃmani-sikkhƃpadaἄsamƃdiyƃmi. 

Sexual misconduct I undertake the training rule to abstain. 

(4) Musƃvƃdaverƃmani-sikkhƃpadaἄsamƃdiyƃmi. 

False speech I undertake the training rule to abstain. 

(5) SȊrƃmerayamajjapamadatthƃnaverƃmani-sikkhƃpadaἄsamƃdiyƃmi. 

Intoxicating liquors, sprits and drugs that cause heedlessness I undertake the training 

rule to abstain. 

The words 'verƃmani-sikkhƃpadaἄsamƃdiyƃmi' mean 'abstinence-training rule I 

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 endeavors to follow with awareness and understanding. The emphasis here as throughout 

the entire path, is on self-responsibility. 

First Virtue: Abstention from killing living  

PƃἈƃtipƃἲƃverƃmani-sikkhƃpadaἄsamƃdiyƃmi. 

 The Pƃi word 'Pƃnƃtipƃta' is divided into two words: "pƃna" and "atipƃta". The word 

"pƃna" means "living beings" and "atipƃta" 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 are excluded 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 AἲἲhasƃlƛnƛText, for killing to 

take place five conditions must be met. 

(1) Object :PƃἈo =  The fact and presence of a living beings; human or animals  

(2) Knowledge: PƃἈasaññitƃ= The knowledge that the object is a living being 

(3) Intention: Vathakacittaἄ = The intent or resolution to kill  

(4) The act: Upakkamo= The act of killing  

(5) Consequence: Tenamaranaἄ = 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. Volition is 

the mental factor responsible for the action (kamma). 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 the body only function as the channel for 

a actualizing the intent to kill.  

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 accidentally 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 in death, 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 of lobha (greed), dosa (hatred), 

moha (delusion).  

 An example of killing motivated primarily by 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 murder ï out of strong aversion, cruelty, or jealousy. Killing 

motivated by delusion can 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 to respect 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 

Adinnƃdƃnaverƃmani-sikkhƃpadaἄsamƃdiyƃmi. 

Abstention from taking what is not given. 

 The Pƃi word "adinna" means ''what is not given" and signifies the property of 

another in which he has legal and blameless ownership. Thus no offence is committed 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 improper means or uses it for unethical purpose, e.g., 

confiscation of property of drug traffickers, weapons, which are used for destructive purpose. 

According to the Aἲἲasƃlinƛ, five conditions must be met to break this precept.  

Object: Parasantaka = an article belonging to another legally and blamelessly  

Knowledge: Tathƃsaññƃ= Knowledge that the article belongs to another.  

Intention: Theyyacitta = There must be the intention to steal. 

The Act: Upakkama= Action must be taken to steal. 

Consequence: Tenahƃra = by the action, the article must be taken. 

 If all these conditions are fulfilled, them the precept has been broken.  
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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 housebreaking, burglary and pick-pocketing. 

(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 measures or 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 items from 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 occurs when one 

person deprives another of an article, not so much because he wants it but because he resents 

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 precept is to protect 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 than our 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. Kamma leads to poverty in future lives.  

The Third Virtue ï Abstention from Sexual Misconduct 

Kƃmesumicchacƃrƃverƃmani-sikkhƃpadaἄsamƃdiyƃmi. 

Sexual misconduct I undertake the training rule to abstain. 

The word "kamesumicchƃcƃra" is added two words "kƃma" and "micchƃcƃra". ''Kƃma" 

means "last or enjoyment" and micchƃcƃra means "wrong behaviors". This precept instructs 

abstinence from illicit sexual relations. The Aἲἲhasƃlinƛ treaties defines four conditions must be 

met to break this precept condition of sexual misconduct.  

Object:  Agamaniyathƃnatƃ= an illicit partner 

Intention: Sevanƃcittaἄ = lustful intention. 

The Act: Maggenamaggapaἲipatti= the act of engaging in union, defined here as second 

intercourse between a male and a female. 

Consequence: Sƃdiyanaἄ = the acceptance of union. 

With reference to the first condition, there are twenty kinds of women with 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 man 

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. 

Cause of 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 attachment, prevent 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 and long-term 

commitment. 

Fourth Virtue: Abstention from False Speech 

 "False speech" is a faithful translation of "musƃvƃda" but most Buddhist interprets this 

precept more broadly to include all forms of wrongful or harmful speech. The Pƃi canon 

identifies four conditions must be met to break this precept. 

Object: Atathaἄvatthu = the statement must be untrue 

Intention: Visaἄvƃdacitta = There must be an intention of deceive  

The Act:  Taggavƃyƃma= an effort must be made to deceive  

Consequence: Tadatthavijƃnana = the person comprehends the meaning of the lie. Otherwise, 

our words are considered ideal talk.  

 The use of speech 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 no offence if a 

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 of observing 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 heroin into the veins, etc. There are four conditions for 

the partake of intoxicants.  

Object: Majjabhƃvo = There must be an intoxicant. 
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Intention: Pƃtukamyacittaἄ = the intention of taking the intoxicant. 

The Act: Vƃyƃmo= the activity of inserting it. 

Consequence: AjjhoharaἈaἄ= the must be actual intention of the intoxicant. 

Exception 

If the intoxicants are taken as medicine or for medical reasons. The substance is non ï

alcoholic but tasks, looks like or smalls like alcohol. If the alcohol is used in cooking and has 

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, with his own 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 lose self- control, 

become heedless and engaged in unethical acts such as killing, stealing, 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 and gambling, ultimately destroying family harmony. By 

abstaining from heedlessness, and the misfortunes resulting from it, such as loss of wealth, 

quarrels, shameless conduct, negligence, we will be protect the well -being of our family and 

society. 

Benefits of Breaking 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. If reborn 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 accused. 

 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 

wholesome kamma tending 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 reputation. 

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

 In the Mahƃparinibbanasutta, the Buddha expounded to the villagers of Pataligƃma the 

five blessings gained by one who observes the precepts and who is established in morality. 
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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 self-confidence, without any fear or hesitation. 

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

(5) After death, he is reborn in the happy realms of humans or devas. 

Conclusion 

In this precious life of us, we all want happiness. So we need to act harmoniously and 

with care towards ourselves and the environment around us. 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 on the Buddhist 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 abstaining from 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 we progress 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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Abstract 

In this world, the Buddha was the most exalted person. The chance to look after the Buddha is 

rarely obtainable. Looking after the most exalted person enables one to obtain the best benefit. 

The Buddha living in the ordinary world encountered with lokadhammas or worldly conditions. 

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

the Buddha left him without any attendant monk. The Buddha lived for 45 vassas of 

Buddhahood. The Buddha had eight attendant monks during the first 20 vassas of Buddhahood. 

Among these attendants, Venerable UpavǕ a and Meghiya are expressed in this paper which is 

extracted from PǕ i Canon, Commentary and Sub-commentary. The aim of this paper is to 

know the two prominent companions Venerable UpavǕ a and Meghiya during the first 20 

vassas (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: Venerable, vassas, stȊpa, Bodhi 

Introduction  

Gotama became Lord Buddha at the age of thirty ï five and passed into parinibbǕna at 

the age of eighty. He lived 45 vassas as a Buddha. When 45 vassas is divided into two 

portions, the twenty vassas from the time of the becoming the Buddha to twentieth vassa is 

called the first Bodhi and the 25 vassas from the twentieth vassa year to 45 vassas is called the 

second Bodhi. The monks attending on the Buddha inconstantly during the first Bodhi period 

were (1) Venerable NǕgasamala, (2) Venerable NǕgita, (3) Venerable UpavǕ a, (4) Venerable 

Sunakhatta, (5) Venerable SǕgata, (6) Venerable Meghiya, (7) Venerable RǕdha and (8) 

Cunda SǕmaἈera. Only when the vassas were over twenty, Venerable ǔnanda Thera served 

attendance on the Buddha constantly from 25 vassas to the time of the Buddhaôs ParinibbǕna. 

Venerable UpavǕ a Thera 

 During the life time of Padumuttara Buddha the future UpavǕ a was born in a poor 

family. When he came of age, Padumuttara Buddha entered ParinibbǕna. Human beings, 

celestial beings, NǕgas, GaỲuἈas, Yakkha JumghaἈas and Gandhabhas built a stȊpa studded 

with seven jewels to enshrine the remaining relic in the form of golden stone statue to 

worship. 

The Dhamma Repreached by Venerable UpavǕ a Thera 

 ñOh Disciples! The named Padumuttara who conquered the five kinds of MǕra and 

who had preached all dhammas in 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 a stȊpa enshrining the sacred relic at this 

site and paid homage to the stȊpa. The first level of the stȊpa was of 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 spinal, the sixth level was of variegated ruby and the topmost, the seventh level 

was of a variety of gems. 

  The plinth of the stȊpa was of emerald. Balusters were studded with gems. The stȊpa 

finished in gold rose to a height of one yojana. 

                                                 
*
 Tutor, Department of Oriental Studies, University of Banmaw 
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 The celestial beings came to the stȊpa and discussed. ñLet us assist in the building of 

the stȊpa. Buddhaôs relic is not subject to change with the natural conditions. It is not broken 

into pieces. It remains as a single solid mass like a stone statue. Let us build the stȊpa by 

enveloping the stȊpa built by the human beingsò. 

 Padumuttara Buddha appeared in human world when the life-span of human beings 

was a hundred thousand years. When the Buddha entered into ParinibbǕna, the sacred relic 

does not break into pieces. It consolidated as a single piece in the form of a stone statue with 

power of resolution. The islanders of JambȊdǭpa built a stȊpa enshrining the sacred relic to a 

height of one yojana. 

Building of stȊpa by Celestial Beings 

 The celestial beings built a stȊpa by encasing the stȊpa built by human beings thus 

raising the stȊpa to another yojana. Then NǕgas, GaỲuἈas, Yakkha JumghaἈas and 

Gandhabhas built stȊpa by raising the height of the stȊpa successively. The total height of the 

stȊpa became seven yojanas. 

 In donating offertories such as streamers, festoons and garlands, it was not necessary 

to build a scaffolding or ladder to ascend to the umbrella of the stȊpa to fix the offertories. It 

only needed to toss the offertories into the sky. 

 All the Devas placed celestial ogre named Abhisammata as the guardian of the stȊpa. 

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 people saw the offertories moving in the clockwise direction without seeing the 

celestial ogre, their devotion in SǕsanǕ increased. 

 Even the Tiἲἲhis came to the stȊpa and offered garlands and bouquets by tossing into 

the air to see the miracle of the flowers going to the clockwise direction around the stȊpa. 

Offering Cloth Mantle  

 The poor man who was the future UpavǕ a Thera washed his upper garment clean and 

it was fixed to one end of a pole and offered to the stȊpa in the form of a pennant. The 

pennant was carried around and stȊpa in the 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 

the stȊpa with the power of the stȊpa. His devotion was enhanced when he saw miraculous 

phenomenon of the pennant. On account of the merit of offering pennant, the future UpavǕ a 

Thera passed through the SaἄsǕra only in human world and celestial worlds. Due to this 

merit he never fell into the four miserable abodes called ApǕyas during the period of a 

hundred thousand world systems. 

The Past Prayer 

The future UpavǕ a Thera became a Brahmin belonging to BrahmaἈa MahǕsǕla 

lineage. He made a pennant with a piece of new cloth and offered to the stȊpa by tossing it 

into the air. The Brahmin saw a guardian celestial being got hold of the pennant and carried 

around the stȊpa and placed it on the umbrella of the stȊpa. On seeing the performance of the 

celestial being, the Brahmin became more devoted and prayed for being a celestial being that 

guarded the stȊpa. When he passed away from the life of a Brahmin, he became a celestial 

being in a celestial abode. 

The sixth Buddha called Vipassǭ Buddha, Sikhǭ Buddha, VessabhȊ Buddha, 

Kakusandha Buddha, Ko aga a Buddha and Kassapa Buddha appeared. When Kassapa 
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Buddha entered NibbǕna, the remaining body was cremated. The cremation produced a 

consolidated relic in the form of a golden statue. A stȊpa was built enshrining the sacred relic. 

The celestial being became a guardian of this past prayer was fulfilled. 

During the Life-time of Gotama Buddha 

 When Gotama Buddha appeared in the human world, the future UpavǕ a Thera 

became a Brahmin belonging to the BrahmaἈa race in SǕvatthi city. He was called UpavǕ a. 

One day he attended to a water libation ceremony 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 attained arahaship. 

Buddhaôs Attendant Monk 

 UpavǕ a Thera attended to the needs of the Buddha as an Upaἲἲhaka. One day the 

Buddha was afflicted with flatulence. The Buddha said, ñSon UpavǕ a, do you know warm 

water?ò. UpavǕ a Thera took the alms bowl and robe, went to the house of a Brahmin called 

Devahita and stood silently. When Devahita Brahmin saw UpavǕ a Thera, he asked, ñNoble 

Thera, why do you come? What do you want? What do you look for? What do you want to 

ask for? 

UpavǕ aôs Answer 

 ñBrahmin Devahita, the Buddha who is worthy of special veneration in this world and 

who speaks only what is true and beneficial. He is now afflicted with flatulence. Do you 

happen to have warm water? Please donate to the Buddhaò. 

Buddhaôs Flatulence was relieved with Palm- sugar Solution 

 Thereupon, Devahita Brahmin had a man carried a pot of warm water with a shoulder-

yoke and offered a package of palm sugar to UpavǕ a Thera. UpavǕ a Thera bathed the 

Buddha with warm water and then offered palm-sugar solution to the Buddha. As a result the 

Buddha was relieved of flatulence. 

UpavǕ a Thera was Remove from His Place 

 On the eve of Buddhaôs ParinibbǕna, UpavǕ a Thera was fanning the Buddha with a 

fan when the Buddha was lying on a bedstead in the Sal Grove of Malla kings. The Buddha 

said to UpavǕ a Thera, ñYour Reverence, remove yourself from my presenceò. Thereupon, 

Venerable ǔnanda said, ñVenerable Sir, why do you now drive away UpavǕ a Thera who has 

attended on you for a very long time?ò  The Buddha said, ñǔnanda, multitude of celestial 

beings and BrahmǕs from the world of groups of ten congregate 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 

and BrahmǕs stand in groups of twenty, groups of thirty, in groups of forty, groups of fifty 

and groups of sixty successively. These celestial beings and BrahmǕs are standing in groups 

of ten, in groups of twenty, in groups of thirty, etc. without touching each other at a place 

about the size of a touching of fanò. 

 ñUpavǕ a is very powerful. Moreover his body is very large. Due to his large body, 

the celestial beings and BrahmǕs cannot see Buddhaôs bodyò. 

 ñǔnanda, I remove my disciple not because he is guilty. I remove him so that the 

celestial beings and BrahmǕs can see Buddhaôs bodyò. 

 UpavǕ a Thera removed himself from the proximity of the Buddha at a single behest 

of the Buddha and stayed at a suitable place. The celestial beings and BrahmǕs stayed at their 
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respective places without touching with each other hands, feet and clothes. They did not say to 

each other ñRemove! Donôt touch meò. They stayed at their places about the size of a needle 

point without touching each other. UpavǕ a Thera was naturally big in body. As he was 

wearing the robes made from discarded clothes, he seemed to be larger in body. 

 The celestial beings who could not see the Buddhaôs face, disparaged. It is a good 

question to ask, ñAre the celestial beings not able to see the Buddha through the body of 

Upav a Thera?ò The answer is ñThey are not able to see through the body of the noble Thera. 

The celestial beings are able to see through the bodies of the wordings (pathujanas). But they 

are not able to see through the bodies of the Arahats. The celestial beings could not approach 

near the Buddha due to the great power of UpavǕ a Thera. 

Venerable Meghiya Thera 

 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 be quaking when 

observed from distance. That was why the town was called CǕlikǕ 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 

called CǕlikǕ hill.  

 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 people of CǕlikǕ town. Meghiya Thera residing at the monastery on 

CǕlikǕ hill was a monk who was serving on the Buddha as an UpaἲἲhǕka. 

 One day Venerable Meghiya Thera approached, paid homage and supplicated to the 

Buddha, ñExalted Buddha, Your Disciple wishes to go into Jantu village on alms roundò. The 

Buddha said, ñMeghiya, you know the proper time to go. Going is according to your wishò. 

 Venerable Meghiya Thera went into Jantu village and went on alms round in the 

village. After leaving Jantu village, Meghiya Thera went to the river bank called Kimi Ǖ. 

While the Thera walking 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 in his mind: ñThe mango garden is delightful. It pleases those who 

enter this mango garden. It is also a good place for meditation practice. If the Buddha allows 

me, I will return to this mango garden to practice meditationò. 

 When Meghiya Thera asked permission to go to the mango garden, the Buddha said, 

ñMeghiya, keep pending your going. I am alone now. Wait until some monks comeò. On 

hearing Meghiyaôs supplication, the Buddha made observation and found that Meghiya was 

not mature in intelligence. That was why the Buddha said, ñMeghiya, keep pending your 

goingò. The Buddha said ñI am alone nowò meant to soften Meghiya Theraôs mind. If 

Meghiya went and practiced meditation, he would feel disgusted if he was not successful in 

his meditation practice 

 Venerable Meghiya Thera supplicated, ñExalted Buddha, the Buddha has completed 

the magga on sixteen points. There is nothing more to be done. As for me I have still to work 

on magga on sixteen points. I have to cultivate what I have accomplished. If the Exalted 

Buddha allows me, I wish to go to the mango garden and practice insight meditationò. 

Meghiya Thera supplicated to the Buddha two times. The Buddha also said on the second 

time, ñMeghiya, keep pending your going. I am alone now. Wait until a monk comesò. 
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 When Meghiya Thera supplicated for the third times, the Buddha said, ñDear Son 

Meghiya, how can I forbid one who supplicates to practice meditation. Dear Son Meghiya, 

you know the time to go to practice meditation. Going is according to your wishò. 

 Then Meghiya Thera paid homage to the Buddha and left for the mango garden. After 

entering the mango garden, he sat at the foot of a certain tree. 

Arising of Akusala Vitakka in Meghiya Theraôs Continuum 

 While Meghiya Thera was sitting on a stone slab at the foot of the tree, thoughts 

carried him to the time 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 royal throne under white umbrella and 

surrounded by many dancers. Venerable Thera who was now attached to the royal luxury and 

lusty desire rose in a deluge. 

 At that time, the two thieves who were caught red-handed with stolen properties were 

brought to the monarch. As in a dream, ill-will 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, Meghiya Thera was surrounded and assailed by sensual thoughts, thoughts of 

destroying others and thoughts of tormenting others. 

 Thoughts arose in the continuum of Meghiya: ñWhat an amazing thing! What an 

absurdity to happen! We gave up secular life and entered the monkhood out of complete faith. 

Yet we are afflicted with three kinds of immoral thoughts, thoughts of sensual pleasures, 

thoughts of destroying other and thoughts of tormenting othersò. 

 As Meghiya Thera was beset with the three kinds of immoral thoughts, he was unable 

to practice insight meditation. Meghiya Thera pondered thus: ñThis difficulty may be the 

reason why the Buddha told me to wait. Now I will go and supplicate all the particulars to the 

Buddha. Meghiya Thera went up CǕlikǕ hill to the monastery where the Buddha was residing. 

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

 Meghiya Thera supplicated, ñExalted Buddha, an amazing thing happened to me. It is 

an absurdity happened to me. Although I am a person who gave up the secular life and took up 

the holy life, I was beset with the three kinds of vitakka, namely thoughts of sensual desires, 

thoughts of destroying others and thoughts of tormenting othersò. 

 It is a good question to ask why the Buddha allowed Meghiya to go to the mango 

garden to practice meditation. ñAlthough the Buddha did not allow, Meghiya Thera would 

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 go and practice insight meditation due to 

consideration of attendance on the Buddha. This wrong impression would cause detriment to 

Meghiya Thera for a long time. 

 When Meghiya Thera set at a proper place after supplicating the happening at the 

mango garden, the Buddha preached dhamma appropriate to Meghiya Thera. 

 ñDear Son, Meghiya, the five dhammas are able to mature the immature cetovimutti 

(emancipation of mind). They are as follows:- 

(1) Associating with good friends, 

(2)  Being replace with morality, 
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(3)  Listing to and reflection of ten Kaghavatthus: - 

(4) Making effort and 

(5) Udayabbhaya-¶ǕἈa (insight knowledge concerning the arising and passing away of 

conditioned things). 

The four remaining dhammas can be replete with when associated with good friends. 

ñDear Son, Meghiya, the monks who meditates, after establishing in the five 

dhammas, he must contemplate the four dhammas in another step. (a) Concern place on the 

repellent nature of a corpse to eliminate rǕga (lust). (b) MettǕ must be cultivated to eliminate 

byǕpǕda (ill -will). (c) ǔnǕpǕnassati must be cultivated to cut off vitakka (discursive 

thoughts). (d) Aniccasa¶¶Ǖ must be cultivated to dispel the conceit that says óI amô. Meghiya, 

the anatta-sa¶¶Ǖ manifests in one who has anicca ï sa¶¶Ǖ. One who manifests anatta-sa¶¶Ǖ 

is able to dispel the conceit that says óI amô and can realize NibbǕna in the present lifeò. 

 KhuddǕ vitakkǕ sudhumǕ vitakkǕ, 

 AnugatǕ manaso uppilǕvǕ. 

 Ete avidvǕ manaso vitakke, 

 HurǕ huraἄ dhǕvati bhantǕcitto.  

Wicked thoughts and subtle thoughts constantly follow the mind. They excite the 

mind. One who is ignorant of mano-vitakka is unsteady in mind and tends to run from one 

sense object to another. The Buddha uttered two gǕthǕs in exultation as follows- 

 Ete ca vidvǕ manaso vitakke,  

 ǔtǕpiyo saἄvaratǭ satimǕ. 

 Anugate manaso uppilǕve,  

 Asesamete pajahǕsi Buddho. 

 ñKnowing the mano ï vitakka, AriyasǕvaka Sutabuddha person with diligence and 

mindfulness that worry defilements is able to obstruct the arising and manifestation of vitakka. 

The Buddha said AriyasǕvaka Sutabuddha person, realizing the Four Ariyas Truths, is capable 

of abandoning the sensual thoughts without remainderò. 

 The Buddha preached to Meghiya Thera who was assailed by three discursive 

thoughts and who was unable to practice insight meditation while he was in mango garden as 

follows:- 

 ñDear Son, I told you, óMeghiya, keep pending. I am alone now. Wait until a monk 

came.ô Yet you went away leaving me alone. Dear son you have done a burdensome deed. A 

monk should not yield to the whim of the mind. As the mind is easily excitable and fickle, one 

should control oneôs mindò. 

 Then the Buddha continued to preach the following two gǕthǕs:- 

 Phandanaἄ capalaἄ cittaἄ, dȊrakkaἄ funnivǕrayaἄ; 

 Ujuἄ karoti medhǕvǭ, usukǕrova tejanaἄ. 

 ñDear Son, Meghiya, just as a Fletcher straightens the crooked arrow by heating on 

fire, a wise man, having insight knowledge, improves the swift mind flittering from one sense 

object to another by subjecting to the diligence of the mind and the bodyò. 

 VǕrijova thale khitto, okamokatabbhato; 
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 paripphandatidaἄ cittaἄ, mǕradheyyaἄ pahǕtave. 

 ñDear Son, Meghiya, just as a fish taken out of their watery world quivers when it is 

thrown on the dry ground, the mind which is delighted in indulgence of the five senses, in 

order to cut off the realm of MǕra (kilesǕvatta), an internal enemy with the method of 

samuccheda, the mind is taken out of the sensual world and placed 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 afflicted with flatulence. UpavǕ a Thera took alms bowl and 

robe, went to the house of Devahita. He was donated warm water and palm-sugar solution for 

the Buddha. As a result the Buddha was relieved of flatulence. Venerable UpavǕ a is very 

powerful. Moreover his body is very large. He is an Arahat. The Buddha resided at monastery 

in the thirteenth year of Buddha hood depending on the townspeople of CǕlikǕ town. Meghiya 

Thera went into Jantu village and went on alms round in the village. Thera went to the river 

bank called Kimi Ǖ. He saw a pleasant mango grove with shady trees. When he saw the 

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 kinds of vitakkas, 

namely, kǕma vitakka, byǕpǕda vitakka and vihiἄsǕ vitakka. When Meghiya Thera sat at a 

proper place after supplicating the happening at the mango garden, the Buddha preached 

dhamma. At the end of the dhamma, Venerable Meghiya became established in 

SotǕpattiphala. 
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SYNTHESIS OF BUILDING CONSTRUCTION MATERIAL FROM 

BAMBOO LEAVES ASH  

 

Su Su Aung
 *  

 

ABSTRACT 

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

in high forests .Bamboo 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 ash BLA obtained  is essentially silica form which possesses highly pozzolanic 

and suitable for use in lime-pozzolana 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 %. The semi-quantitative assays of 

bamboo leaves ash indicated the relative percent composition of the presence of silicon 80.03 

%, and other trace elements. Oxides of silicon (74.18%) was measured qualitatively by 

conventional chemical method..The pozzolanic activity of bamboo leaves ash at different 

incineration temperature was also determined by reaction with calcium hydroxide. 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, tensile strength and 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 concrete making. OPC blending with 30% BLA 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 

Introduction  

Bamboo usually grow mixed with other forest species and they form the undestroyed 

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 property. OPC is typically the most expensive 

constituent of concrete, the replacement of a proportion of it with bamboo leaf ash (BLA) 

offer improved concrete affordability, particularly for low-cost housing rural area in 

developing countries.   

Materials and Methods 

All chemicals and 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 a muffle furnace at 700̄C for 2 to 

have bamboo leaves ash. The ash samples are thoroughly mixed in the laboratory to ensure 

homogeneity. The well-mixed ash was subsequently sieved and only particles passing through 

200 µm sieve were used. The sieve ash was analyzed for its chemical and physical 

characteristic .Mineralogical analysis of ash by SEM, ED XRF and XRD. 

                                                 
*
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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 silica 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 Ca(OH)2. 

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 mechanical property 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 leaves ash 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 constituents in BLA and OPC, CaO were the major constituents 

forming about ӏ of cement, whereas SiO2 was the main ingredients forming nearly 3/4 of the 

bamboo leaf ash. CaO as a  constituent behave as where SiO2 as an  acid characters. These 

roles in forming cement are studied in this work.  Other oxides MgO in the BLA 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 of BL, BLA and OPC 

 Figure 3.2 show the ED XRF data of BL, BLA and OPC respectively. In the EDXRF 

method excitation of characteristic X-rays is accomplished by  

- primary seen of electromagnetic radiation (X-rays) 

- Charged particles ( alpha , beta or photon rays) 

The ED-XRF techniques for providing initial information as regards to same chemical 

elements has how used, but for semi-quantitative basics.  All elements above Calcium (Z= 20) 

are rarely detected; these between Sodium (Z=11) and Calcium with difficulty. 

26 
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 Table 3.1 shows various elemental distribution of all sample of BLA. According to the 

relative percentage data tabulated, Silicon, Calcium and Potassium were found to be 

pronounced. 

 The results only represented semiïquantitatively. The presence of silicon gradually 

increase 77.876 to 80.031  percent, but it falls to 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 leaves (BL ) are burnt.  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. ED-XRF spectrum of bamboo leaves sample at 300°C to 1000°C 

Table 1. Typical Oxide Compositions (weigh %) of BLA and OPC 

Oxide BLA*  OPC**  PC***  

SiO2 74.18 20 21.48 

Al 2O3 0.5 5 5.03 

Fe2O3 6.25 3 4.40 

CaO 5.52 64 61.14 

MgO 7.10 2 1.35 

SO3 3.25 2 1.48 

K2O 1.05 2 1.24 

Na2O 2.15 2  

*BLA( Bamboo Leaves Ash) 

500 °C 

°C 

700 °C 

°C 

1000 °C 

300 °C 
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** The brand name of Ordinary Portland cement in this work was SIAM (Elephant) 

*** Vikron premiun PC 

 

Table 2. Relative Abundance (%) of Some Typical Elements in BL, BLA and OPC 

 

Elements 

Relative Abundance (%)BLA 

 

OPC 

 

 

BL 

 

 

Chemical    

Method 300°C 500°C 700°C 1000°C 

SiO2 20 80 77.876 78.847 80.031 74.662 74.18 

Al 2O3 5 2 - - - - 0.5 

Fe2O3 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 

SO3 2 2 2.759 2.644 - 3.074 3.35 

K2O - - 14.956 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 leaves ash shown in the Tale 3.3 are silica, lime and 

magnesium oxide being about ¾ of bamboo leaves ash. 

 A high percentage of silica normally prolongs the setting time, it can again increases 

the strength of the concrete.  On the other hang, a relatively high percentage 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 at 700C̄ 

consists essentially of amorphous silica structure of the 2qvalue of 26.6, 29.1 with 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 ash (BLA). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 combustion 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 definite volume of the solution (filtered) was titrated against standard 

HCl 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, the amount of calcium hydroxide 

reacted was increased. The reactivity was much higher than that at room temperature. The 

results suggest that bamboo leaves ash is a pozzolanic material and its pozzolanic activity 

increased with the in temperature.  The pozzolanic reaction can be expressed as:                

Ca(OH)2 + SiO2 ( 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)2 in solution giving more Ca
2+

 and OH
-
 ions . The larger number of 

ions react with amorphous silica at faster rate. 

 

 

300 °C 

700 °C 

500 °C 

1000 °C 
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Table 3. The Influence of Temperature on the Silica Activity Index 

Temperature of 

BLA (°C ) 

Time (hr) of 

heating of BLA 

Silica activity index 

(%) 

300 2 66.73 

400 2 76.82 

500 2 77.28 

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 
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                   Figure 5. Silica Activity Index (%) of Bamboo Leaf Ash 

 

 

 

 

 

 



Banmaw University Research Journal Vol. 9 63 

    

 

 

 

 

 

 

 

 

 

                    Figure 6. Pozzolanic activity of Bamboo leaves ash 

Physico-mechanical Properties of BLA Blended Cement and BLA 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.  Moreover, 

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 Physico-Mechanical Properties of BLA blended cements incorporation 

various proportions of bamboo leaves ash  

Mixture Ratios 
Physico-Mechanical 

Properties 

BLA and 

cement 

0:100  

 

Mechanical Strength 

 

(1) Tensile strength 

(2) Transverse strength 

(3) Compressive strength 
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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 shown in Table 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 represented in Figure 3.7.     

Transverse Strength of BLA Blended Cement BLA 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 Strength of BLA Blended Cement (Different Replacement                  

 of BLA)  

 

 

 

 

 

 

 

 

 

 

Figure 7. Mechanical Strength of BLA Blended Cement Different Replacement of BLA) 

 

Conclusion 

Amorphous silica in bamboo leaves ash depended not only on the temperature 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. As the temperature of pyrolysis becomes around 1000°C, the ash becomes 

progressively whiter, the silica in the ash undergoes phase transformation depending on the 

temperature of combustion. The major constituent of BLA was silica of 74.18%, where OPC 

contains 64% of CaO. The two oxides are the key players 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 700̄C showed the highest value of 80.90%which likely 

to enhance the physico-mechanical 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 Win
1
, Yin Lai Phyu

2  

 

Abstract 

  Aloe vera leaf gel is widely used a s a traditional folk medicine for the treatment of different 

infectious diseases. In present study, the antimicrobial potential of different Aloe vera local and 

foreign products were determined against three gram-positive bacteria (B.subtilis, B.pumilus, 

and S .aureus), two gram ï negative bacteria (E.coli and P.aeruginosa) and two fungi (A.niger 

and C.albicans). The agar well diffusion 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 (10 mg mL
-1
) and ketoconazole (100 mg mL

-1
) 

were used to serve as control. Natural and palmolive shampoos showed moderate inhibition. 

The antimicrobial activity of vaseline shower gave the best result activity (15-20 mm) against 

tested strains (B.subtilis, B.pumilus, S.aureus, E.coli, P.aeruginosa, C.albicans, and A.niger) 

but the highest inhibition activity was shown against A. niger (24 mm) for palmolive shampoo. 

The antimicrobial activity of GC juice was observed in P.aeruginosa (18 mm).  However, the 

antimicrobial activity of vaseline and intimate lotions and mira facial foam were not shown 

against all tested strains. 

 Keywords:  Aloe vera products, antimicrobial activity, shampoos, shower, lotion, facial foam 

Int roduction 

The plant Aloe vera has a history dating back to biblical time. Aloe vera plant is not a 

cactus, but a member of the tree lily family, known as Aloe barbadensis. Myanmar name is 

shazaungletpat. There are over 250 species of aloe grown on the world. Only two species of 

aloe grown commerically: Aloe barbadensis Miller and Aloe aborescens. The aloe plant is 

grown in warm tropical areas and cannot survive freezing temperatures. The original use of 

the aloe plant was in the production of Aloin, a yellow sap used for many years as a laxative 

ingredient by the pharmaceutical industry. Another main ingredient: aloe gel, a clear colorless 

semi-solid gel that was also stabilized and marketed. This Aloe vera gel, begining in the 50ôs, 

has gained respect as a commodity used as a base for nutritional drinks, as a moisturizer, and a 

healing agent in cosmetics and drugs (Website 1).      

Aloe vera has been used for many centuries for its curative and therapeutic properties 

and although over 75 active ingredients from 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 production of gel-containing 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, it has been used 

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 obtained from Aloe vera 

gel was successfully used to manufacture directly compressible matrix 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).  

                                                 
1
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Bacteria are tiny living beings (microorganisms). They are neither plants nor animals. 

They belong to a group all by themselves. Bacteria are tiny single-cell microorganisms, 

usually a few micrometers in length that normally exist together in millions (Website 2). They 

are widely distributed in nature, being found in air, water, soil, the body of animals and plants 

and in dead organic matter. They exhibit three characteristic shapes-spheres, rods and curved 

forms, commonly known as cocci, bacilli, and spirilla, respectively (Clifton, 1958). A fungus 

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 (Website 3). Yeasts are eukaryotic microorganisms classified in the kingdom fungi, with 

1,500 species currently described. Yeasts are also found on the skin surfaces and in the 

intestinal tracts of warm-blooded animals, where they may live symbiotically or as parasites 

(Website 4). Aloe vera has been used in the treatment of various diseases related to skin such 

as eczema and diaper rash. Aloe vera is prepared into various products like Aloe vera soap, 

cream and drugs. Information on the antimicrobial activity of Aloe vera products is scanty 

(Akintokun, et al., 2004). Aloe gel has been used for topical treatment of wounds, minor 

burns, and skin irritations. American consumers are most familiar with aloeôs use in skin-care 

products, but aloe can also be used as a beverage. Aloe products for internal use have been 

promoted for constipation, coughs, wounds, ulcers diabetes, cancer, headaches, arthritis, 

immune-system deficiencies, and many other conditions. However, the only substantiated 

internal use is as a laxative (Website 2). 

Materials and Methods 

Vaseline shower (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 Myanmar) were purchased 

from Hledan Market, Yangon Region. 

Preparation of microbial suspensions 

The five bacterial strains of Bacillus subtilis (N.C.T.C ï 8236), Bacillus pumilus 

(N.C.I.B ï 8982), Staphylococcus aureus (N.C.P.C ï 6371), Pseudomonas aeruginosa 

(N.C.I.B ï 6749), Escherichia coli (N.C.I.B ï 8134), and the two fungi strains of Candida 

albicans and Aspergillus niger were obtained from the Department of Fermentation, Central 

Research and Development Centre (CRDC), Ministry of Industry (1), Yangon Region were 

used in this study. 

Bacterial suspension 

A few colonies of test organism was dissolved in 30 mL normal saline solution (0.9% 

NaCL). The mixture was centrifuged at 2000 rpm for 20 min. Normal saline 50 mL was added 

to the residue and centrifuged at 2000 rpm for 20 min and above process was performed 

similarly. After this, normal saline 50 mL was added to the final residue and incubated for 48 

hr at 28ºC to obtain the bacteria suspension. This contained approximately 10
8
 organisms per 

mL. 

Fungal suspension 

A few colonies of test organism was dissolved in 30 mL normal saline solution (0.9% 

NaCL). The mixture was centrifuged at 2000 rpm for 20 min. Normal saline 50 mL was added 

to the filtrate and centrifuged at 2000 rpm. After this, normal saline 50 mL was added to the 

filtrate and incubated for 48 hr at 28ºC to obtain the fungus suspension. This contained 

approximately 10
8
 organisms per mL. 
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Determination of antimicrobial activity of Aloe vera local and foreign products  

The antimicrobial activity of different Aloe vera products was 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 (10 mg mL
-1

) 

Ampicillin 100 mg was dissolved in 10 mL distilled water to give 10 mg mL
-1

 solution. 

Preparation of standard ketoconazole solution (100 mg mL
-1

) 

Ketoconazole 100 mg was dissolved in 1 mL distilled water to give 100 mg mL
-1

 

solution. 

Preparation of Aloe vera products sample solution 

Aloe vera products (0.2 g) was dissolved in 1mL distilled water to obtain 0.2 g mL
-1

 of 

Aloe vera product solution. 

Antibacterial susceptibility test by agar well diffusion method  

Nutrient agar (4.6 g) and agar (1 g) were dissolved in 20 mL distilled water. The 

resulting nutrient agar medium was autoclaved at 121ºC for 20 min and cooled in water bath 

(60ºC). After cooling, bacteria suspension of each bacterial strain (0.02 mL) was added and 

poured into petridishes. The seeded plates were allowed to dry in room temperature for 20 

min. A standard cork borer of 10mm diameter was used to cut uniform wells on the surface of 

the solid medium. Each of the different Aloe vera product solutions (0.15 mL) were filled into 

each of the wells and incubated at 37ºC for 24 hr. Antibacterial activity in terms of zones of 

inhibition (mm) was recorded after 24  hr of incubation (Lawrence,  et al., 2009). A standard 

chemotherapeutic agent ampicillin was prepared in 10 mg/mL and similarly filled into a 

separated well to serve as control (Akintokun, et al., 2004). 

Antifungal susceptibility test by agar well diffusion method 

Potatoes (20 g) in 100 mL distilled water were heated on hotplate until boil and 

filtered. Potato infusion was obtained. Dextrose (2 g) and agar (1.5 g) were added to potato 

infusion to obtain the potato dextrose agar medium. The resulting potato dextrose agar 

medium was autoclaved at 121ºC for 20 min and cooled in water bath (60ºC). After cooling, 

fungal suspension of each fungal strain (0.1 mL) was added and poured into petridishes. The 

seeded plates were allowed to dry in room temperature for 20 min. A standard cork borer of 

10 mm diameter was used to cut uniform wells on the surface of the solid medium. Each of 

the          different Aloe vera product solutions (0.15 mL) were filled into each of the wells and 

incubated at 28ºC 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
-1

 and similarly filled into a separated well to serve as control. 

Results and Discussion 

Antimicrobial a ctivity of Aloe vera local and foreign products 

Aloe vera local and foreign products such as vaseline shower (made in Thailand), 

vaseline lotion (made 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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          (1)                      (2)                      (3) 

                                

           (4)                      (5)                    (6)                         (7) 

Figure 3.1       Aloe vera local and foreign products    

1 = Vaseline shower - made in Thailand  

2 = Vaseline lotion - made in Thailand  

3 = Intimate lotion - made in USA  

4 =  Mira facial foam - made in Japan  

5 =  Natural shampoo - made in Thailand  

6 =  Palmolive shampoo - made in Thailand  

7 =  GC juice - made in Myanmar  

            In the present study, the vaseline shower showed the antimicrobial activity (20-23 mm) 

against all selected strains except A.niger. So it had indications against skin infections. The 

antimicrobial activity (15-20 mm) of natural and palmolive shampoos was observed against 

all tested strains but the highest activity was found against A.niger (24 mm) for palmolive 

shampoo. It was noted that these shampoos could be used as medication. GC juice exhibited 

against P. aeruginosa (18 mm) but no 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 the gram- positive bacteria. Aloe juice was the only one to show activity 

against p.aeruginosa, a gram-negative bacterium. This difference may be attributed to the fact 

that the cell wall in gram-positive becteria consists of a single layer, whereas the gram-

negative cell wall is a multi-layered structure and quite complex (Alemdar and Agaogla, 

2009). This results compared favorable with that of the standard used, ampicillin (10 mgmL
-1

) 

and ketoconazole (100 mg mL
-1

).  

From this study, it was known that the moderate inhibition activity of natural and 

palmolive shampoo was observed against B.subtilis (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 against P.aeruginosa (Figure 3.7) and A.niger (Figure 3.8). Further, GC 

juice provided the moderate inhibition activity P.aeruginosa  (Figure 3.7). 

  

 

 

 

  

     

Figure 3.2. Antimicrobial activity of Aloe vera local and foreign products against  

  B.subtilis 

1         =         Vaseline shower (20 mm)  

2 = Vaseline lotion (no zone of inhibition)  

3 = Intimate lotion  (no zone of inhibition)  

4 =  Mira facial foam   (no zone of inhibition)  

5 =  Natural shampoo    (16 mm)  

6 =  Palmolive shampoo    (15 mm)  

7 =  GC juice   (no zone of inhibition) 

 

      

   

 

 

 

 

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

B.pumilus  

1 = Vaseline shower   (20 mm)  

2 = Vaseline lotion   (no zone of inhibition)  

3 = Intimate lotion       (no zone of inhibition)  

4 =  Mira facial foam     (no zone of inhibition)  

5 =  Natural Shampoo      (17 mm)  

6 =  Palmolive shampoo      (20 mm)  

7 =  GC juice      (no zone of inhibition) 
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Figure 3.4. Antimicrobial activity of Aloe vera local and foreign products against              

S.aureus 

1 = Vaseline shower   (20 mm )  

2 = Vaseline lotion   (no zone of inhibition)  

3 = Intimate lotion  (no zone of inhibition)  

4 =  Mira facial foam        (no zone of inhibition)  

5 =  Natural shampoo        (18 mm)  

6 =  Palmolive shampoo   (18 mm)  

7 =  GC juice   (no zone of inhibition)  

 

      

 

 

 

 

 

 

Figure 3.5. Antimicrobial activity of Aloe vera local and foreign products against 

E.coli  

1 = Vaseline shower   (23 mm )  

2 = Vaseline lotion   (no zone of inhibition)  

3 = Intimate lotion  (no zone of inhibition)  

4 =  Mira facial foam        (no zone of inhibition)  

5 =  Natural shampoo        (15 mm)  

6 = Palmolive shampoo   (17 mm)  

7 =  GC juice   (no zone of inhibition)  
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Figure 3.6. Antimicrobial activity of Aloe vera local and foreign products against 

C.albicans  

1 = Vaseline shower    (20 mm)  

2 = Vaseline lotion       (no zone of inhibition)  

3 = Intimate lotion     (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  

1 = Vaseline shower     (23 mm )  

2 = Vaseline lotion     (no zone of inhibition)  

3 = Intimate lotion   (no zone of inhibition)  

4 = Mira facial foam     (no zone of inhibition)  

5 = Natural shampoo       (20 mm)  

6 =  Palmolive shampoo    (20 mm)  

7 =  GC juice     (18 mm)  
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Figure 3.8.  Antimicrobial activity of Aloe vera local and foreign products against A.niger 

1 = Vaseline shower (no zone of inhibition)  

2 = Vaseline lotion    (no zone of inhibition)  

3 = Intimate lotion   (no zone of inhibition)  

4 =  Mira facial foam        (no zone of inhibition)  

5 =  Natural shampoo         (20 mm)  

6 =  Palmolive shampoo      (24 mm)  

7 =  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 growth and enhances the restoration of 

damaged skin and moisturizes the skin because it has a water holding capacity (Agarry, et al., 

2005). 

Conclusion 

This work concerned with the antimicrobial activity of Aloe vera local and foreign 

products. The antimicrobial activity of vaseline shower was reported the zones of inhibition of 

(20-23 mm) for all selected strains and no activity was observed for A.niger. The 

antimicrobial activity of natural and palmolive shampoos (15-20 mm) was described against 

all selected strains 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 against P.aeruginosa (18 mm). 

However, the antimicrobial activity of Vaseline lotion, intimate lotion and mira facial foam 

were not shown against all tested strains. 
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ABSTRACT 

The present research aims the preparation of modified humic acids to be 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, Ministry of Mining, Myanmar. Three types of 

sorbents such as extracted humic acid (HA), physically modified humic acid (MHA I) and 

chemically modified humic acid (MHA II) were prepared. Sorption studies of three sorbents 

(HA, MHA I, MHA II) were carried out spectrophotometrically. 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 dye by HA, MHA I and MHA II 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 component 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 complex 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 nutritional [1]. Humic acids are also 

polydisperse because of their variable features.  From a three dimensional aspect these carbon 

containing complex compounds are considered to be flexible linear polymers that exist as 

random coils with cross-linked bonds.  On the average 35% of the humic acid molecules are 

aromatic (carbon rings), while the remaining compounds are in the form of aliphatic (carbon 

chains) molecules [1]. Humic acid constitutes a significant portion of the acid radical found in 

humic substances. A major source of humic 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 varies from 30-90% depending on location.  Peat, humates and sewage 

sludge also contain significant quantities of humic acid [2]. Humic acid are dark brown to 

black in coloured amorphous high molecular weight substances, united by general principle of 

structure, 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 inorganic particles 

if the charges are complementary.  The various functional groups in humic acid include 

carboxylic    (-COOH), phenolic, aliphatic, enolic  hydroxyl and carbonyl C=O structure of 

various  types [2]. 

Structure of humic acid 

In the natural humification-carbonization process, the humic acids have been 

surrounded by different chemical-biological substances (metals, bituminous substances, 

proteins, carbohydrates, etc.). Nevertheless, it is important to emphasize, that, independent 
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environments, there are 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 sources. The 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 and  ïCOOH group variously placed an aromatic ring [3].  

 

 
Figure 1. Model structure of humic acid 

Application of humic acid 

The study of humic 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 accountable 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 

supplements available on the market today. Further research in animal husbandry proved that 

when food fortified by humic acid is fed to livestock it improves the animalôs reproductive 

cycle, increase the resistance to disease and their rate of growth. The chelating 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, mercury)[4]. Humus containing materials have 

been used in large-scale building. For instance, as additives to control the setting rate of 

concrete. Humic materials found were used also in the preparation of leather. Humic materials 

found numerous applications in the paper industry.  Humus containing materials have been 

also utilized for sorbing gases. Slightly 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 environmental chemistry is to remove toxic metals, 

anthropogenic organic chemicals and other pollutants from water. Ion-exchange materials 

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 plants [6]. 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, leachates and soil.  They potentially can replace activated carbon 

and other organic and inorganic adsorbents [7]. The metal binding capacity of humic acid is 

the most interesting medico-biological effects for therapeutic application. Humic acid can 

affect several biological processes by hitherto unknown mechanisms [8]. 

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 and organic contaminants removal. An 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 metals [9]. 

Dye 

A dye is a colored substance that has an affinity to the substrate to which it is being 

applied. The dye is generally applied in an aqueous solution, and requires a mordant to 

improve the fastness of the dye on the fiber.  Both dyes and pigments appear to be colored 

because they absorb some wavelengths of light more than others. In contrast with a dye, a 

pigment generally is insoluble, and has no affinity for the substrate. Some dyes can be 

precipitated with an inert salt to produce a lake pigment, and based on the salt used they could 

be aluminum lake, calcium lake or barium lake pigments. The dyes were obtained from 

animal, vegetable or mineral origin, with none to very little processing. By far the greatest 

source of dyes has been from the plant kingdom, notably roots, berries, bark, leaves and wood, 

but only a few have ever been used on a commercial scale [10]. 

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 from 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 fabrics [10]. 

EXPERIMENTAL  

Sampling 

 Representative sub-bituminous coal samples were received from Department of mine, 

Ministry of Mining, Myanmar. The sub-bituminous coal samples were collected from Tekyit 

village, Pin Laung Township, Shan State. 

Preparation of Samples 

Extraction of humic acid from sub-bituminous coal 

Materials 

 Sodium hydroxide (BDH), hydrochloric acid (BDH) 

Apparatus 

 Electric stirrer, british standard sieves (60-100 mesh), balance, beaker (500 mL), 

measuring cylinder(100 mL), propylene flasks (250 mL), pH paper 

Procedure 
 Air dried fine powered sub-bituminous 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 coloured supernatant solution was separated 

by decantation.The residue was suspended in 50 mL of 0.1 M NaOH solution and allowed to 

stand for overnight.  The phase was separated and distilled water was added to the 

supernatant. This alkaline extract was acidified to pH 2 with 2M HCl. This solution was 

allowed to stand for 24 hours. The 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 (80mesh), electric furnace, balance, crucible 

Procedure 

The extracted humic acid samples were air-dried, finely powdered and seived with 80-

mesh size. An accurately weighed humic acid sample (about 10g) was put into a pre-dried and 

cooled dish with a cover. The uncovered dish was placed in an electric furnace and heated at 

400
Ǔ
C for one hour. After heating, the resultant sample was cooled at room temperature, 

seived with 80 mesh size and stored in a sealed bottle. The modified humic acid sample was 

denoted as modified humic acid I (MHA I). 

Modification of humic acid by chemical method  

Materials 

 Extracted humic acid, calcium chloride (2M) 

Apparatus 

 British standard sieves (80 mesh), electric furnace, balance, crucible, overhead stirrer, 

beaker (250 mL), measuring cylinder (100 mL) 

Procedure 

The extracted humic acid samples were air-dried, finely powdered and seived with 80-

mesh size. An 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
2+

, 

separation by centrifugation and washing several time with distilled water until Cl
-
 was free.  

Insolubilized humic acid was filtered and air-dried at room temperature. Dried insolubilized 

humic acid was heated at 400
Ǔ
C for 1 hour, and then cooled at room temperature and ground 

and seived to obtain 80 mesh size particles. Additionally humic acid could cause a rapid 

dehydration and condensation between acidic groups in heating   process. After heating, the 

resultant sample was cooled at room temperature and stored in a sealed bottle. The modified 

humic acid sample was denoted as  modified humic acid II( MHA II ) 

Application of Humic Acid and Modif id Humic Acids for the Removal of Textile Dye 

from Textile Mill Effluent  

Sampling 

A textile mill effluent was collected from textile dye workshop in South  Okalapa 

Township, Yangon Region. 

Materials  

Humic acid (HA) and modified humic acids (MHA I and MHA II) 

Apparatus 

Balance, spectrophotometer, electric shaker, glassware (Pyrex) 

Procedure 

Maximum wavelength of the textile dye solution from waste 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 mill effluent (10 mL) individually. These mixtures were equilibrated in an 

electric shaker for 1 hour and left for 24 hours at room temperature.After contact time (1 h), 

samples were allowed to settle out and centrifuged for 10 min, and separated by decantation.  

Then, contact time 1 h, the residual colour of clear solution was determined 
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spectrophotometrically at ɚmax 560nm. Then, contact time 24 h, the residual colour was also 

determined by spectrophotometrically. The 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 collected. The dye concentration in waste water was 

determined by spectrophotometer at ɚmax 560 nm. The content of dye in the waste water 

samples was found to be reduced significantly by sorbent materials such as humic acid (HA ) 

and modified humic acids ( MHA I and MHA II). However, humic acid (HA) was observed 

slightly removed for the textile dye for 1 hour. The 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 resulting data are shown in Table 2 and Figure 3. The 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 

aqueous solutions of the dyes showed that the original textile dye solution was more 

decolourize than after 1 hour contact time. 

 

 Table 1. Removal of Textile Dye by Humic Acid and Modified Humic               

Acids for 1 Hour Contact Time 

     ɚmax = 560 nm 

Sample 

Absorbance of original 

textile dye 

solution 

    Absorbance of 

sorbent 

treated textile dye 

solution 

Removal 

percent 

(%) 

HA 0.932 0.453 51.39 

MHA I  0.932 0.258 72.32 

MHA II  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 dye by humic acid and modified humic acids     

for 1 hcontact time 

  

 Table 2.   Removal of Textile Dye by Humic Acid and Modified Humic  

               Acids for 24 Hour Contact Time 

     ɚmax = 560 nm 

Sample 

Absorbance of 

original textile dye 

solution 

Absorbance of 

sorbent treated 

textile dye solution 

Removal percent 

(%) 

HA 0.932 0.257 72.42 

MHA I  0.932 0.172 81.55 

MHA II  0.932 0.075 91.95 

 

Conditions 

Initial concentration of dye solution  = 0.932 (absorbance) 

Dosage      = 0.05 g/10 mL 

stirring rate     = 100 rpm 

contact time     = 24  h 

pH      = 5 

 

 



Banmaw University Research Journal Vol. 9 81 

 

Figure 3. Removal of textile dye by humic acid and modified humic acids for 24 h 

contact time 

CONCLUSION 

Chemically modified humic acid (MHA II) as effective and low cost adsorbent for the 

removal of textile dye effluent was investigated.  Physically modified humic acid (MHA I) 

was prepared by heating process of extracted humic acid and chemically modified humic acid 

(MHA II) was prepared by treating with calcium chloride. 

 The effects of sorption parameter (effect of dosage) of 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 MHA I and 93% of MHA II at 30 mgL
-1

 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 I and MHA II were found to be 38%, 51% and 83% 

respectively under the same conditions. According to these results, the sorption capacities of 

congo red and methylene blue on sorbents in the order of MHA II > MHA I > HA were 

observed.  

The removal of dye effluent from textile mill in South Okalapa Township, Yangon 

Region by HA, MHA I and MHA II were observed as 52%, 72% and 84 % for contact time (1 

h) and 72%, 82% and 92% for contact time (24 h) respectively. 

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

effluent. HA, MHA I and MHA II could be applied in purifying the environmentally polluted 

waste water bodies. 
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Abstract 

In this research, the two IR transmitter-receiver sensors are interfaced with Arduino Uno 

board.The constructed system controls the gate by using two IR transmitter-receiver 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 transmitter-receiver 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 of arduino rotates for gate opening or 

closing.The two LEDs indicate which entrance is passing. The 16³2 line 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 operator is a mechanical device used to open and close a gate, such as one at 

the end of a driveway. There are two main types of electric gate openers ï hydraulic or 

electromechanical; these can be further split into the following categories, worm (or screw) 

driven, arm openers and underground openers. 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 device. .Fig 1 shows the photograph of photon-infrared gate 

safety beams with wireless. 

 

 

Fig 1. Photon - infrared gate safety beams with wireless technology  
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Fig 2. The block diagram of the constructed system 

 

ELECTRONIC DEVICES USED IN THIS RESEARCH  

The electronic devices using the constructed system the arduinouno 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 be used as PWM outputs), 6 analog inputs, a 16 MHz 

quartz 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 with a AC-to-DC adapter or battery to get started platform; for an extensive 

list of current, past or outdated boards see the Arduino index of boards. The photograph of 

arduino is shown in Fig 3. 

 

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 preferred over seven segments and other 

multi segment LEDs. The reasons being: LCDs are economical; easily programmable; have no 

limitation of displaying special & even custom characters (unlike in seven segments), 

animations and so on. 

A16x2 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
http://www.engineersgarage.com/content/led
http://www.engineersgarage.com/microcontroller/8051projects/create-custom-characters-LCD-AT89C51
http://www.engineersgarage.com/microcontroller/8051projects/display-custom-animations-LCD-AT89C51
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Command and Data.The command 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 stores the data 

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 

16³2 module. Table 2.1 shows the pin description of LCD.  

 

Fig 4. Pin diagram of the LCD 

555 timer IC 

The 555 timer IC is an integrated circuit (chip) used in a variety of timer, pulse 

generation, and oscillator applications. The 555 can be used to provide time delays, as an 

oscillator, and as a flip -flop element. Derivatives provide up to four timing circuits in one 

package..Pin configuration of 555 timer is shown in Fig 5. 

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 of IR transmitter 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 cannot see Infrared light through our eyes, they are invisible to human eyes. The 

wavelength of Infrared (700nm-1mm) 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. 

 

Fig 5. Pin configuration of 555 timer 
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https://en.wikipedia.org/wiki/Timer
https://en.wikipedia.org/wiki/Electronic_oscillator
https://en.wikipedia.org/wiki/Oscillator
https://en.wikipedia.org/wiki/Flip-flop_element
http://circuitdigest.com/electronic-circuits/ir-transmitter-and-receiver-circuit
https://en.wikipedia.org/wiki/File:555_Pinout.svg
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Other than emitting invisible infrared light, IR LED looks like a normal LED and also 

operates like a normal LED, means it consumes 20mA current and 3volts power. IR LEDs 

have light emitting angle of approx. 20-60 degree and range of approx. few centimeters to 

several feets it depends upon the type of IR transmitter and the manufacturer. Some 

transmitters have the range in kilometers. Photograph of IR LED is shown in Fig 6. 

IR Receiver (TSOP17XX) 

TSOP17XX receives the modulated Infrared waves and changes its output. TSOP is 

available in many frequency ranges like TSOP1730, TSOP1738, TSOP1740 etc. Last two 

digits represent the frequency (in Khz) of 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 switching On and Off at the rate of 38Khz. TSOPôs output is active 

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, Ground, Vs (power), 

and output pin. [9] Photograph of TSOP is shown in Fig 7. 

         

                    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 velocity in various embedded system applications. Commonly 

having a rotation limit of 90
o
 to 180

o
, 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 or 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 available at different shapes and sizes.A servo motor have three 

wires - RED wire is connected to power, BROWN wire is connected to ground and YELLOW 

wire is connected to signal.  

          

 

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

The transmitter and receiver system were constructed by using 555 timers. The 555 

timer astablemultivibrator is constructed to generate 38 kHz IR pulse is shown in Fig 10. The 

1
st
 and 8

th
 pins of 555 timer are used to give power and ground. The 4

th
 pin is the reset pin 

which is active low input and so it is connected to Vcc. The 5
th
 pin is to control voltage pin 

which is not used in this application, hence it is grounded via capacitor to avoid noises. 

Resistors R1 (1kÝ), R2 (20kÝ) and capacitor C2 (1nF) are connected shown in Fig 10. The 

charging time (period) constant of the capacitor is determined by using the equation of 

charging time 0.69(R1+R2)C2 and discharging time 0.69*R2C2. So the output frequency of 

astablemultivibrator is 1.44/(R1+2R2)C2. 

The output frequency nearly 38 kHz is generated. The IR LED is connected pin 3, the 

output of astablemultivibrator. TSOP (1838) IR receiver is required for receiving the IR 

signal. The output of receiver will be LOW when no signals fall on it and the output of 

receiver will be HIGH when 38 kHz infrared rays fall on it.  

The BC 557 PNP transistor is used to the effect of TSOP (1838) . Base of transistor is 

attached at the output of receiver. PNP transistor acts an open switch when a 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 ON. If one moves the IR transmitter-receiver pair, the 

LED is ON. The output of transmitter is connected to input of arduino to control the gate. Two 

pairs of IR circuits are required to know incoming or outcoming the gate. 

Construction of the whole system, using servo motor and 16×2 line LCD.  

 From the information of two pairs of IR transmitter-receiver circuit, the arduino knows 

to open or close. The servo motor interfacing with output of arduino rotates 90º for opening or 

0º for closing the gate. The servo motor 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 pin (6). If the sensor1 is passed, the servo motor 

will be opened the gate and whenever the sensor 2 is passed, the motor will be closed the gate. 

16×2 line LCD is used to describe the messages, "pass the sensor 1, gate open"," pass the 

sensor 2, gate closeò and also indicates counting number. DB4, DB5, DB6, DB7 of LCD pins 

are connected to arduino pins 0,1,2,3. 

 LCD screen brightness is adjusted by 10 K variable resistor and brightness pin 3 is 

connected to arduino pin (Vin). Enable pin is used to inform the data to LCD. To send data 

LCD put data on data bus, then makes 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 screen. EN 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 transmitter-receiver pairs result and 

signals the gate door to open or close. The LCD indicates count down or up result and also 

messages as door open, pass, door close. The 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 exiting. In the 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 shown in Fig 11. 
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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 sensor values. The program checks sensor 1 (In1 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 

operates up-count 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 open the gate and wait till sensor 1 to high. If sensor1 is high, gate is closed and 

the system operates down-count. The program then reads the sensor values repeatly. Fig 12 

shows flowchart of main control program. 
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Fig 10. Construction of IR transmitter and receiver system using 555 timers in astable mode 
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Fig 11. The complete circuit diagram of the whole system 
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Fig 12. Flowchart of main control program 

Results and discussion  

 Arduino-based automatic gate controlling, counting and signaling system is 

constructed. Now the result, discussions are presented. The gate controlling, counting and 

signaling system is constructed using IR transmitter-receiver pairs, 555 timer, servo motor and 

16×2 line LCD module. Transmitter IR light emitting diode emits the infrared ray. The 

TSOP(1838) integrated IR receiver which is able to receive IR signal at 38 kHz. So square 

wave of 38 kHz to be fed to IR LED. The 555 timer, astablemultivibrator is constructed to 

generate 38 kHz rectangular wave. The output frequency of astablemultivibrator is f = 

1.44/(R1+2R2)C2 . To obtain 38 kHz frequency output, Resistors 1kÝ, 20kÝ and 1n F 

capacitor is chosen. 

The output pin 3 of 555 timers is connected to IR LED using resistor. For receiving 

signals, TSOP (1838) is needed. Output of receiver will be Low when no signals fall on it and 

the output will be High when 38 kHz infrared rays fall on it.The BC 557 PNP transistor is 

used to reverse the effect of receiver. If one passes the IR pair, the output of receiver becomes 

low, transistor behaves as a closed switch and LED will be ON. Two pairs of IR transmitters-

receivers are placed on either side of the gate. IR transmitter LED and IR receiver are placed 

across (facing) from each other. Arduino is implemented output pins of receiver circuits.  

The servo motor and 16×2 line LCD are interfaced as the output parts of arduino. 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. óGate Openô indicated on LCD means to know which gate In1 or In2 is passing Fig 13 

shows the circuit connection of receiver and control system. Fig 14 indicates (a) LCD shows 

"Gate Control, In1, Gate Openò and (b) LCD shows ñcount =1, Pass, Gate closeò. It means 

that one passes the sensor 1, the gate is opened. After passing the sensor 2, the gate is closed 

and count is increased to 1. Fig 1 (a) LCD shows ñcount =2, In2, Gate Openò and (b) LCD 

shows count =1, Pass, Gate closeò. It means that the object passes the exit 2 and the gate is 

opened. After passing the gate, the count is decreased to 1. Fig 16 shows "count =13, In2, 

Gate Open". It means that the number of entering object to the gate is 13, the next one passes 

the entrance 2 and the gate is opened. 

 

 

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

 

 

Fig 13. (b) The circuit connection of receiver and control system 

 

 

Fig 14. (a) LCD shows "Gate Control, In1, Gate Openò 



Banmaw University Research Journal Vol. 9 

 

92 

 

 

Fig 14. (b) LCD shows ñcount =1, Pass, Gate closeò. 

 

 

Fig 15. (a) LCD shows ñcount =2, In2, Gate Openò 

 

 

  

Fig 15. (b) LCD shows count =1, Pass, Gate closeò. 

 

 

 

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

Conclusion 

Automatic 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 manual operation.  

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 motorôs position is controlled based on the duty ratio of PWM signal to the SIGNAL 



Banmaw University Research Journal Vol. 9 93 

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 various application. 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 paper, the motion of a circular cylinder moving in an infinite mass of the liquid 

at rest at infinity is presented.  For this motion, the velocity potential f and the stream function 

y satisfied the Laplaceôs equation and the boundary conditions are calculated.  Then, the liquid 

streaming past a fixed circular cylinder is discussed.  Finally, the liquid streaming about a fixed 

circular cylinder with circulation is also condidered. 

Introduction  

 A theoretical investigations of the two-dimensional 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 described.   

 A circular cylinder is moved in an infinite mass of the liquid at rest at infinity, with 

velocity U in the direction of x-axis and the velocity potential f that is satisfied the given 

boundary conditions.  The streamlines are given by y = constant which are circles all touching 

x-axis at origin, and having the centre
c

(0, )
2

. 

 When the liquid flow past a fixed circular cylinder with velocity U in the negative 

direction of x-axis, the stagnation points are found wherez a=°. 

 By using Bernoullliôs equation, the pressure on the boundary of the cylinder 

2 21
P U (1 4sin )

2
=P+ r - q is determined.  We know that a liquid is 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 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 given by q = 0, and such points are shown in Figures (2), (3) and (4). 

 The components of the thrust on the cylinder are calculated with X = 0 in x-direction 

and 2Y kU=r  in y-direction, showing that the experience an upwards lift.  This effect may be 

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 x-axis. 

 The velocity potential f that will satisfy the given boundary conditions, we have the 

following considerations: 

 (i)The velocity potential f satisfies the Laplace's equation 
2 0Ð f= at every point of 

the liquid. In polar coordinates in two dimensions 
2 0Ð f= take the form  

                                                 
*
 Lecturer, Dr, Department of Mathematics, University of Banmaw 
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2 2

2 2 2

1 1
0.

r rr r

µ f µf µ f
+ + =
µµ µq

 (1) 

 Equation (1) has solutions of the forms 
n nr cosn and r sin n ,q qwhere n is any integer, 

positive or negative.   Hence the sum of any number of terms of the form 
n

nA r cosnq n
nor B r sin nq is also a solution of Equation (1). 

 (ii)The 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,               

     Ucos , when r a.
r

µf
- = q =
µ  

(2) 

 (iii)Since the liquid is at rest at infinity, velocity must be zero there.  Thus, 

    
1

0 and 0 at r .
r r

µf µf
- = - = =¤
µ µq

 (3) 

 The above considerations suggest that we must assume that following suitable 

form of f. 

     
B

Ar cos ( )cos .
r

f= q+ q (4) 

  From Equation (4),  
2

B
(A )cos .

r r

µf
- =- - q
µ

 (5) 

  Putting r = a in Equation (5) and using Equation (2), we get  

 
2

B
Ucos (A )cos ,

a
q=- - q

 
so that  

2

B
A U.

a
- =- (6) 

 Putting r tends to ¤ in Equation (5) and using Equation (3), we get   

 -A cos q = 0, so that A = 0. Then Equation (6) gives B = Ua
2
.   

 Hence Equation (4) reduces to  
2Ua

( )cos .
r

f= q (7) 

 It may be noted that Equation (7) also satisfies the second condition given by (3).  

Hence Equation (7) gives the required velocity potential. 

 But   
1

.
r r

µy µf
=-

µ µq
 (8) 

 Therefore    
2

2

Ua
( )sin .

r r

µy
= q

µ
 

 Integrating,    
2Ua

( )sin ,
r

y=- q (9) 

which gives the stream function of the motion. The complex potential w = f + iy is given by  

    
2Ua

w (cos isin )
r

= q- q
  

2
iUa

e
r

-q=   
2Ua

,
z

=  (10) 
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where z = x + iy = r (cos q + i sin q) = re
iq
. 

 The streamlines are given by y = constant, 

    
2 2

2Ua Ua
sin or crsin r

r c
- q=- q= 

that is  
2 2 2 2 2c c

x y cy 0 or x (y ) ( ) ,
2 2

+ - = + - = 

which are circles all touching x-axis at origin and having the centre 
c

(0, ).
2  

The Liquid Streaming past a Fixed Circular Cylinder  

 Let the cylinder be at rest and let the liquid flow past the cylinder with velocity U in 

the negative direction of x-axis.  This motion may be deduced from that of motion of cylinder 

by imposing a velocity ïU parallel to the x-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 

cos q to account for the additional velocity; consequently a term Ur sin q must be added to y. 

 Thus, we have  
2 2a a

U(r )cos , U(r )sin
r r

f= + q y= - q
  
and (11) 

   w = f + iy 
2Ua

U(rcos i rsin ) (cos isin )
r

= q+ q + q- q
 

        

2
i

i

Ua
Ure

re

q

q
= +

2Ua
Uz .

z
= +  (12) 

 The equation 
2a

(r )sin
r

- q=constant represents the stream lines relative to the 

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

 The velocity distribution at any point z = ae
iq
 on the cylinder is given by 

  
dw

q
dz

=
   

when z = ae
iq
  

  
2

2

Ua
U

z
= -

 

2

2 2i

Ua
U

a e q
= - 2iU Ue- q= - 2iU 1 e- q= -  

  U 1 cos2 isin 2= - q+ q 2 2U (1 cos2 ) sin 2= - q + q 

  U 2 2cos2= - q2 U sin .= q (13) 

 The maximum value of q occurs where sin q = 1, that is,  .
2

p
q=  

 Thus, we have maxq 2 U= = twice the velocity of free stream. The stagnation points 

occur when q = 0 if sin q = 0, that is q = 0 (or) q = p. Therefore the stagnation points are at 

z a.=° 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 2P 1
q C.

2
+ =
r

LetP be the pressure at infinity and U be free stream velocity at 

infinity.  Then 21
U C,

2

P
+ =
r

 

             2 2P 1 1
q U ,

2 2

P
+ = +
r r

 

                        

2 21 1
P U q .

2 2
=P+ r - r 

 By Equation (13),   
2 21

P U (1 4sin ).
2

=P+ r - q (14) 

 We known that a liquid is 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.  Hence for P to be positive, we must have  

 

2 2

2 2

1
U (1 4sin ) 0, at , that is

2 2

3 2
U 0 or U .

2 3

p
P+ r - q > q=

p
P- r > <

r
  

 Thus, if 2U
3
p>
r

, cavitation occurs. 

The Complex Potential due to Circulation about a Circular Cylinder 

 Let k be the constant circulation about the cylinder. Then the suitable form of f may 

be obtained by equating to k the circulation round a circle of radius r. Thus, we have  

    
1

( )(2 r) k,
r

µf
- p =
µq

   
k

2

µf
=-

µq p
 

so that              
k

.
2

q
f=-

p
 

 Since  andf y
 
 are conjugate functions, we have  

k
log r.

2
y=

p
 

 Thus, the complex potential due to the circulation about a circular cylinder is given by  

U 
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 w = f + iy 
k ik

log r
2 2

q
=- +

p p  

ik
(log r i )

2
= + q
p  

 

     

iik
(log re )

2

q=
p

iik
log z, as z re ,

2

q= =
p  

(15)
 

where k is called the strength of circulation. 

The Liquid Streaming past a fixed Circular Cylinder with Circulation  

 We know that the complex potential w1 due to the circulation of strength k about the 

cylinder is given by   1

ik
w log z.

2
=
p

 

 Again, the complex potential w2 for streaming past a fixed circular cylinder of radius 

a, with velocity U, in the negative direction of x-axis is given by  
2

2

Ua
w Uz .

z
= +

 

 Hence the complex potential w = f + iy due to the combined effects at any point  

iz req=  is given by  1 2w w w= +
2a ik

U(z ) log z,
z 2

= + +
p

 (16) 

or         
2a ik

i U(r cos irsin (cos isin )) (log r i )
r 2

f+ y= q+ q+ q- q + + q
p

 

   
2 2a k a k

U(r )cos i U(r )sin log r
r 2 r 2

è øq
= + q- + - q+é ù

p pé ùê ú

 

so that     
2a k

U(r )cos
r 2

q
f= + q-

p
 (17) 

and      
2a k

U(r )sin log r.
r 2

y= - q+
p

 (18) 

 We investigate the stagnation points given by q 0, that is=  

    
2

2

dw a ik
U(1 ) 0

dz 2 zz
= - + =

p
 

               
2

2 2

z ikz
1 0.

a 2 Ua
- + =

p
 

 Therefore      

2

2 2 2

ik k
4(1)( 1)

z 2 Ua 4 U a

a 2(1)

-
- ° - -
p p

=  

            
2

2 2 2

ik k
1,

4 Ua 16 U a

-
=- ° +

p p
 



Banmaw University Research Journal Vol. 9 99 

                
2

2 2 2

ik k
z a 1 .

4 Ua 16 U a

è ø
é ù= - ° -
pé ùp

ê ú

 (19) 

 We must now distinguish the cases  

  k 4 aU, k 4 aU, k 4 aU.< p = p > p 

(a)  If k 4 aU,< p  put 
k

sin .
4 Ua

= b
p

Then z a( isin cos ),= - b° bthe general form of the 

stream lines are shown in Figure 2. 

 

 

 

 

 

 

 

     

    Figure 2  

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

(b)  If k = 4pUa, 
2

p
b=

  
from the case (a), then z = -ai. 

 The stagnation points coincide at the bottom of the cylinder, as shown in the Figure 3. 

 

 

 

 

 

     

Figure 3 

 (c)  If k > 4paU, put 
k

cosh .
4 Ua

= b
p

 

  Then   z a( icosh isinh )= - b° b 

    ai(cosh sinh )= b° b 

    aie (or) aie .b -b=- -  

 If we write 
2

1 2 1 2z aie , z aie , z z a .b -b=- =- = 

U 

0 

B A 

X 

Y 

U 

0 
X 

Y 

C 
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 Thus, the stagnation points are now inverse points on the y-axis, 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 below the cylinder on 

the y-axis is as shown in the Figure 4. 

 

 

 

 

 

 

 

     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 ratio 
k

U  
.  This fact is employed in the 

theory of aerofoils. We now determine the pressure at points of the cylinder.   

 The pressure P is given by Bernoulli's equation   2P 1
q F(t).

2
+ =
r

 

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

so that   21
F(t) U .

2

P
= +
r

 

 Therefore 2 2p 1 1
U q .

2 2

P
= + -
r r

 (20) 

 Since the velocity will be only tangential at the boundary of the cylinder, 0
r

µf
- =
µ

 and 

hence the magnitude of the velocity q is given by  

    
r a

1
q .

r =

µf
= -

µq
 

 By Equation (17), 
k

q 2Usin .
2 a

= q+
p

 

  Equation (20) becomes,  

   2 2P 1 1 k
U (2Usin ) ,

2 2 2 a

P
= + - q+
r r p

 

    
2 21 1 k

P U (2Usin ) .
2 2 2 a

=P+ r - r q+
p

 (21) 

 If X, Y be the components of thrust on the cylinder, we have  

U 

X 

Y 

C 

D 
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( )

2

0

X P cos ad

p

=- q qñ
  

and  ( )
2

0

Y P sin ad .

p

=- q qñ
 

(22) 

 Using Equation (21) we get  

  
( )

2 2
2 2 2

2 2
0

1 k k U sin
X U 2 U sin cos ad 0,

2 a8 a

på õr r q
=- p+ r - r q- - q q =æ öæ öppç ÷
ñ

  

and   ( )
2 2

2 2 2 2

2 2
0

1 k k U sin
Y U 2 U sin sin ad kU ,

2 a8 a

på õr r q
=- p+ r - r q- - q q =ræ öæ öppç ÷
ñ

 

where  

2 2 2
2

0 0 0

cos d 0, sin cos d 0, sin cos d 0,

p p p

q q= q q q= q q q=ñ ñ ñ
   

and  

2 2 2
2 3

0 0 0

sin d 0, sin d , sin d 0

p p p

q q= q q=p q q=ñ ñ ñ
 

showing that the cylinder experiences an upward lift.  This effect may be attributed to 

circulation phenomenon.

 

Conclusion 

 The flow past a circular cylinder is investigated based on the two-dimensional 

irrotational flow with the velocity potential and the stream function satisfied the Laplaceôs 

equation and the given boundary conditions.When the liquid streaming past a circular 

cylinder, the stagnation points are found in various positions on the boundary.  This fact is 

employed in the theory of aerofoils. By Bernoulliôs equation, the pressure and the thrust on the 

cylinder are presented.This results 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 force is generated.  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 and cycloid, are expressed firstly. And then two 

methods of fluid motion are described mathematically. Besides, equations of continuity and 

motion in Lagrangian form are derived. And then we suppose that position of a particular fluid 

particle at time t is given 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 of a circle, or on the radius 

produced, as the circle rolls (in a plane) on 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 example, the path described by a point on the rim of a wheel. The cycloid is a special case 

of the trochoid. 

Trochoid and Cycloid  

 

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,  and  q the 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 r dsin ,

y r dcos .

= q- qû
ü

= - qý
                    (1.1) 

When d is greater than r, the curve has a loop between every two arches. If d is less 

than r, the curve never touches the base line; it is then a curtate cycloid.When d r,=  the curve 

is a cycloid. 

 

                                                 
*
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Figure 1.1 Trochoidal Curve 

Figure 1.2 Cycloidal Curve 

 



Banmaw University Research Journal Vol. 9 103 

If r is the radius of the rolling circle and q is the central angle of this circle, the 

parametric equations of the cycloid are given by 

x r( sin ),

y r(1 cos ).

= q- qû
ü

= - qý
          (1.2) 

The cycloid has a cusp at every point where it touches the base line. The distance 

along the base line between successive cusps is 2 r.p  

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 time-rate of change and 

Eulerian method refers to local time rate of change respectively. 

 In Lagrangian method, we study the history of each fluid particle, that is, any fluid 

particle is selected and is pursued on its onward course observing the changes in velocity, 

pressure and density at each point and at each instant. Let 0 0 0(x , y ,z ) be the coordinates of 

the chosen particle at a given time 0t t= . At later time,  t t= ,  let the coordinates of the same 

particle be (x, 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 values 0 0 0(x , y ,z ) so that 

1 0 0 0x f (x , y ,z , t),=  2 0 0 0 3 0 0 0y f (x , y ,z , t), z f (x , y ,z , t).= =  Let u,v,w and x y za ,a ,a  be the 

components of velocity and acceleration respectively. Then we have 

 
x y z

u , v , w ,
t t t

µ µ µ
= = =
µ µ µ

                  

(2.1) 

 
2 2 2

x y z2 2 2

x y z
a , a , a .

t t t

µ µ µ
= = =
µ µ µ

                    

(2.2) 

In Eulerian method, we 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.  Let u,v,w be the components of velocity at the point (x, y,z)at time t. Then we have  

1u F (x, y,z, t),= 2 3v F (x, y,z, t), w F (x, y,z, t).= =  

 For a particular point (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 

 

0P

 

P 

¶
 
¶
 

¶
 

 

 
¶
 

P 

R 0R

 

 
Figure 3.1 
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 Let 0R  be the region occupied by the portion of a fluid at the time t 0= , and R the 

region occupied by the same fluid at any time t.  Let (a,b,c)be the initial co-ordinates of a 

fluid particle 0P enclosed in this element and 0r  be its density.  Then mass of the fluid element 

at t 0=  is 0 a b c.r d d d 

 Let P be the subsequent position of 0P  at time t and let rbe the density of the fluid 

there. Then mass of the fluid element at t t=  is x y zrd d d. From the law of conservation of 

mass, the mass contained inside a given volume of fluid remains unchanged throughout the 

motion. Thus the total mass inside 0R must be equal to the total mass inside R. Therefore, 

 
0

0R R
a b c x y z.r d d d = rd d dñññ ñññ                 

(3.1) 

 From the advanced calculus, we have 

 x y z J a b c,d d d = d d d                              

(3.2) 

where Jacobian  
(x, y,z)

J ,
(a,b,c)

µ
=
µ

 

    

x x x

a b c

y y y
J .

a b c

z z z

a b c

µ µ µ

µ µ µ

µ µ µ
=
µ µ µ

µ µ µ

µ µ µ

 

  By using Equation (3.2), Equation (3.1) may be re-written as 

 
0

0R R
a b c J a b c,r d d d = r d d dñññ ñññ 

 
0

0R
( J) a b c 0,r -r d d d =ñññ  

 0 J 0,r -r = 

which is the equation of continuity in Lagrangian form. 

Equation of Motion by Lagrangian Method 

 Let a,b,c be the initial co-ordinates of any particle of fluid, x, y,z its co-ordinates at 

time t. The velocities of the particle (a,b,c)at time t are 
x y z

, ,
t t t

µ µ µ

µ µ µ
 and the component 

accelerations in the same directions are 
2 2 2

2 2 2

x y z
, ,

t t t

µ µ µ

µ µ µ
. Let P be the pressure and rthe 

density of the particle at time t. Let  X, Y, Z  be the components of the external forces per unit 

mass. Then the equations of motion of mass of the fluid at time t are 

 
2

2

x 1 P
X ,

xt

µ µ
= -

rµµ
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2

2

y 1 P
Y ,

yt

µ µ
= -

rµµ
 

 
2

2

z 1 P
Z .

zt

µ µ
= -

r µµ
 

 These equations contain differential coefficients with respect to x, y,z. To eliminate 

these differential coefficients, multiply the above equations by 
x y z

, ,
a a a

µ µ µ

µ µ µ
respectively and 

add; a second time by 
x y z

, ,
b b b

µ µ µ

µ µ µ
and add; and a third time by 

x y z
, ,

c c c

µ µ µ

µ µ µ
 and add. Then we 

get the three equations 

 
2 2 2

2 2 2

x x y y z z 1 P
X Y Z 0,

a a a at t t

å õ å õ å õµ µ µ µ µ µ µ
- + - + - + =æ ö æ ö æ öæ ö æ ö æ öµ µ µ rµµ µ µç ÷ ç ÷ ç ÷

 

 
2 2 2

2 2 2

x x y y z z 1 P
X Y Z 0,

b b b bt t t

å õ å õ å õµ µ µ µ µ µ µ
- + - + - + =æ ö æ ö æ öæ ö æ ö æ öµ µ µ rµµ µ µç ÷ ç ÷ ç ÷

 

 
2 2 2

2 2 2

x x y y z z 1 P
X Y Z 0.

c c c ct t t

å õ å õ å õµ µ µ µ µ µ µ
- + - + - + =æ ö æ ö æ öæ ö æ ö æ öµ µ µ r µµ µ µç ÷ ç ÷ ç ÷

 

 These are the equations of motion by the Lagrangian method. 

Trochoidal Water Wave 

Take the axis of X horizaontal and the axis of  Y  vertically upwards. Let  a,b 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 

mb

mb

1
x a e sin m(a ct),

m

1
y b e cosm(a ct),

m

û
= + -îî

ü
î= - -
îý

                 

(5.1) 

where c 0> is the speed of the surface wave and m 0²  is the number of waves. From 

Equation (5.1), we have 
2mb

2 2

2

e
(x a) (y b)

m
- + - = . Therefore the path of this particle is the 

circle whose centre is at (a,b)and radius is  
mbe

m
. 
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From Figure (5.1), we get
x a

tan tan m (a ct).
b y

-
q= = -

-
 Therefore m (a ct)q= -and 

also
d

mc
dt

q
=- . Thus the angular velocity of the radius joining the particle P to the centre 0P  

is  mc- . We have known that the equation of continuity in Lagrangian form is 0Jr =r. Then 

J=constant, where 
(x, y)

J
(a,b)

µ
=
µ

,  0r and r are densities of the fluid element at time 0 and t. 

 
2mb(x, y)

J 1 e
(a,b)

µ
= = -
µ

 which is constant. Since J is constant, the equation of continuity 

is satisfied. So Equation (5.1) represents a possible motion. 

 We have known that the equation of motion in X and Y directions are 
2

2

x 1 P

xt

µ µ
=-
r µµ

 

and 
2

2

y 1 P
g

yt

µ µ
=- -

r µµ
,  where 

2

2

x

t

µ

µ
 and 

2

2

y

t

µ

µ
are the component accelerations of the particle 

(a,b)at time t,  g is the gravitational acceleration,  P is the pressure and r is the density of 

this particle at time t. Thus 

 
2 2

2 2

x x y y P
gy

a a at t

å õµ µ µ µ µå õ å õ
+ =- +æ ö æ ö æ ö

µ µ µ rµ µç ÷ ç ÷ ç ÷
, 

    2 mbmc e sin m(a ct),=- -  

 
2 2

2 2

x x y y P
gy

b b bt t

å õµ µ µ µ µå õ å õ
+ =- +æ ö æ ö æ ö

µ µ µ rµ µç ÷ ç ÷ ç ÷
, 

    2 mb 2 2mbmc e cosm(a ct) mc e .= - -  

 Therefore 
P
=
r

constant 2 mb 2 2mbg 1
gb c e cosm(a ct) c e .

m 2

å õ
- + - - +æ ö

ç ÷
 For a particle at 

the free surface P must be constant, and therefore the coefficient of cosm(a ct)-  must vanish. 

So we get 2 mbg
c e 0

m

å õ
- =æ ö

ç ÷
and then 2 g

c
m
= . Since 22 g

, c .
m 2

p l
l= =

p
 

Figure 5.1 Illustrating the pat h of fluid particle  
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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 are a and b, is given by 

 2 2mbP 1
constant gb c e .

2
= - +
r

                  

(5.2) 

 If we take b=b for particles in the free surface and  1P P=  for the pressure there,  we 

have constant 2 2m1P 1
g c e .

2

b= + b-
r

 Then we get 

 2 2mb 2m1P P 1
g( b) c (e e ),

2

b-
= b- + -

r
                 

(5.3) 

which determines the pressure at any fluid particle. 

 Now we consider the scalar product of the velocity and position vector 
mb 2mb mbudx vdy [ce cosm(a ct) ce ] a ce sin m(a ct) b.+ =- - + d - - d 

 Let mb 2mbM ce cosm(a ct) ce= - +    and  mbN ce sin m(a ct)= - . Then 

 mb 2mbM
cme cosm(a ct) 2mce

b

µ
= - +

µ
 and mbN

cme cosm(a ct)
a

µ
= -

µ
. Since 

M N
,

b a

µ µ
¸

µ µ
  udx vdy+ is not exact differential equation. Thus we cannot find stream function. 

Therefore the motion is rotational. Then udx vdy+  can be written as 

2mb mbc
ce a d e sin m(a ct) .

m

è ø
- d - -é ù

ê ú
 

 Let G be the circulation in the circuit. Then the circulation in an elementary 

parallelogram of the liquid is 2mb( ce a) b
b

µ
- d d

µ
which is equal to 2mb2mce a b- d d. Vorticity 

is the circulation per unit area of the fluid particle and the area of the parallelogram is J a bd d. 

Therefore we get 
2mb

2mb

2mce

1 e
-
-

 which is vorticity. Here negative sign indicates that the vorticity 

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

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

periodic functions of t, period being
2

mc

p
. Thus the greatest values of y repeat at points 

separated by the distance
2

m

p
. The profiles of the surfaces of equal pressure move in the 

positive direction of the axis of X with velocity equal to the wavelength 
2

m

p
 divided by the 

period 
2

mc

p
, that is,  with velocity c. Writing m(a ct),q= -  we have 
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mb

mb

1
x e sin ,

m m

1
y b e cos ,

m

q û
= + qîî

ü
î= - q
îý

                  (5.4) 

which are the equations of trochoid. By comparing Equations (1.1) and (5.4), Equation (5.4) 

can be illustrated by Figure (5.2). 

 

  

 These curves are trochoids generated by a point carried at the distance 
mbe

m
from the 

center of a circle of radius 
1

m
 which rolls on the underside of the line   

1
y b .

m
= +  If  b 0= ,  

the corresponding profile is a cycloid. So Equation (5.4) can be written as follows: 

 

1
x ( sin ),

m

1
y cos .

m

û
= q+ qîî

ü
î=- q
îý

                                 

(5.5) 

 At this time the vorticity is infinite at the cusp of the cycloid because the vorticity is 
2mb

2mb

2mce

1 e
-
-

.Besides vorticity decreases rapidly in descending into the liquid. This process can 

be illustrated as Figure (5.3).  

 

 

Any one of these lines may 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. Let y k= be the mean level corresponding to any trochoid taken 

Figure 5.2 Trochoidal Wave 

 

Figure 5.3 Cycloidal Wave 
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over a wavelength. Then we get (y k) dx 0- =ñ . Finally we get 
2mbe

b k
2m

- = . Thus the mean 

level is below the path of the center of the generating circle. 

  Again we consider kinetic energy (KE) and potential energy (PE) over a wavelength. 

The mass of the elementary particle is  J a br d d and 2z z
q

t t

µ µ
Ö =

µ µ
which is equal to 2 2mbc e . If 

we take  b=bto define the free surface, then 

 

2
a

m
2mb 2 2mb

a

1
KE (1 e )c e da db,

2

p
+

b

-¤

= r -ñ ñ  

        

2 2mb 4mb

2 2m 4m

1 2
c (e e ) db,

2 m

c e e
.

m 2m 4m

b

-¤

b b

p
= r -

è ør p
= -é ù

ê ú

ñ
 

 Putting 22 g
, c

m m

p
=l = and 

m2e
h

m

b

= which is the height of the crest above the 

trough, KE is equal to 
2 2 2

2

g h h
(1 )

16 2

r l p
-
l

 which is the kinetic energy over a wavelength. And 

then  

 

2
a

2mbm
2mb

a

e
PE (1 e )g da db,

2m

p
+

b

-¤

= r -ñ ñ  

        

2mb 4mb

2

2 2 2

2

g
(e e ) db,

m

g h h
1 ,

16 2

b

-¤

r p
= -

å õr l p
= -æ öæ ölç ÷

ñ
 

which is the potential energy over a wavelength. Thus we get the fact that KE over a 

wavelength is equal to PE over a wavelength. 

 Next the fluid particle describes circles with constant speed, and 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 B as in Figure (5.4). 

 

Figure 5.4 Moving of the fluid particle with constant speed c on a 

circle 
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 No kinetic energy crosses this plane during a period, for what 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 energy transports with the wave c, that is with velocity c.  But the potential energy is 

half the total energy.  Therefore the total energy is transported with velocity 
1

c
2

. Then  

 the group velocity g

dn
c ,

dm
=  

          

dc
c m ,

dm

dc d
c m . ,

d dm

g
c ,

2mc

1
c.

2

= +

lå õ
= + æ ö

lç ÷

= -

=

 

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 from Kaung Hmu Daw ñInnò, Sagaing Region, 

Upper Myanmar 
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Abstract 

This study reports the morphological characters of some zooplankton species from Kaung Hmu 

Daw ñInnò Sagaing Region, Upper Myanmar. Study period lasted from August, 2015 to May, 

2016. A total of 12 species zooplankton belonging to 10 genera under 7 families, 3 orders, 3 

classes and 2 phyla were recorded. Systematic position and general description of recorded 

zooplankton species were presented in detailed. Colour photomicrographs of species recorded 

were also given. The present study provides an informative data and helps to understand the 

occurrence of zooplankton species from this ñInnò (Lake). 

Keywords: morphology, species, zooplankton, systematic position, occurrence. 

Introduction  

The aquatic environment supports various communities of living organisms. They 

constitute the biotic load of a pond. Plankton designates the community of pelagic 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 microzooplankton, mesozooplankton and 

macrozooplankton. Microzooplanktons are the smallest organisms, consisting of flagellates, 

ciliates and rotifers. Mesozooplankton is comprised of cladocerans and macrozooplankton of 

copepods or cladocerans (Ikpi et al., 2013). 

Singh et al., (2014) stated that zooplankton 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 because of their abundance, 

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 taxonomic 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 food. Rotifers are important food for most fish and prawn (Sirsat and 

Jogadand, 2011).   

Heinner et al., (2005) stated that in a lakeôs ecosystem, zooplanktons play an important 

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 transformation of 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 ñInnò situated in Sagaing Township, Sagaing Region, Upper 

Myanmar is one of the important sources for the number of fishes caught each year support to 
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local consumption of Sagaing environs. It is the large lake connected with the Ayeyarwaddy 

River through Myit-sut-Stream. Kaung Hmu Daw ñInnò is a place for a variety of aquatic 

fauna so there is a need to maintain the friendly nature of the lake in which a rich diversity of 

aquatic fauna existed and thrive.  

There are no previous records and in formation concerning with zooplankton species 

from this ñInnò therefore this study is the pioneer work on the morphology of zooplankton 

species. The aim of the present study was to record and identify the some zooplankton species 

from Kaung Hmu Daw ñInnò Sagaing Region, Upper Myanmar. 

Materials and methods 

Study Area  

Kaung Hmu Daw ñInnò is a distributory of the Ayeyarwady River in Sagaing 

Township, Sagaing Region. This ñInnò lies between 21° 54ǋ 33ǌ- 21° 55ǋ 50ǌ N latitudes and 

95° 55ǋ 12ǌ- 95° 56ǋ 45ǌ E longitudes. It covers an area of 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 from August, 2015 to May, 2016. 

Collection, preservation and identification of zooplankton 

Water samples containing microorganisms were collected during 7:00-8:00 am by 

using the plastic bucket and then put into one litre plastic bottle. The collected water samples 

were carried 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 sediment was put into the beaker. The water sample (one 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 (Olympus, Japan) 

under various magnifications of X 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 (Olympus DP-12 BX41). 

Classification and identification of zooplankton were followed by Pennak (1953) and 

Edmondson (1966). 

Results 

A total of 12 species zooplankton belonging to 10 genera under 7 families, 3 orders, 3 

classes and 2 phyla were recorded. 

Systematic Position and General Description of Zooplankton 

Phylum Rotifera 

Class  Monogononta 

Order  Ploima 

Family  Brachionidae 

Genus  Anuraeopsis 

Species (1) Anuraeopsis navicula  Goose, 1886 (Plate 1. A) 
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 Lorica spindle-shaped, its widest part near the middle but the caudal 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 extremely is 2-lobed in 

shape and spinous along the margin. Caudal 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 angularis  Gosse, 1851 (Plate 1. B) 

 Lorica oval and pear-shaped. The greatest width is somewhat below the middle of the 

lorica. Anterior margin with two median spines. Foot opening with a U-shaped 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  falcatus Zacharias, 1898 (Plate 1. C) 

 It is loricated species. Body oval shape. Anterior margin with six spines; intermediates 

much longer and curved 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 acuminata  Carlin, 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.Dorsal plate rigid. 

With broad base, tapering distally. Length greater than width. Caudal appendage truncated. 

Phylum Rotifera 

Class  Monogononta 

Order  Ploima 

Family  Brachionidae 

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

 With one ovary without foot or attachment disc. Body without such appendages. 

Lorica a boxlike structure. Spine on anterior margin of lorica. Dorsal plat smooth with 

longitudinal striation. Dorsal plate rigid.With broad base, sharply pointed distally. Length 

greater than width. Caudal appendage relatively long. 

Phylum Rotifera 

Class  Monogononta 

Order  Ploima 

Family  Lecanidae 

Genus  Lecane 

Species (6) Lecane leontina (Plate 1. F) 

 With one ovary. Trophi of any type but ramate. Body not compressed. Dorsal surface 

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 Rotifera 

Class  Monogononta 

Order  Ploima 

Family  Lecanidae 

Genus  Monostyla 

Species (7) Monostyla bulla  Goose, 1886 (Plate 1. G) 

 Lorica elongated ovate. With one vary; trophy ramate. With stiff and well developed 

lorica, posterior end rounded and anterior end 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 similis (Plate 1. H) 

 Anterior end with two equally long spines. Keel beginning from the base of the 

anterior spines and extending about 1/3 the body length. Foot apparently two-jointed. Toes 

short and unequal. 

Phylum Arthropoda 

Class  Brachiopoda 

Order  Cladocera 

Family  Daphniidae 

Genus  Scapholeberis 

Species (9) Scapholeberis kingi  Sars, 1903 (Plate 1. I) 
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 Body not compressed; shape more or less quadrate. Posterior and ventral margin 

straight. Antennules very small. Postabdomen 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 laticornis Jurine, 1820 (Plate 1. J) 

 Body and legs enclosed in bivalve carapace. Body round-ovate; dorsal edge serrated 

with fine teeth; head rounded. Compound  eye present. Antennule broader distally; a 

setiferous projection on posterior margin near apex; anterior margin with several fine incision. 

Head extended; rostrum far from margin of valves. Postabdomen with numerous fine spines; 

anus terminal. 

Phylum Arthropoda 

Class  Brachiopoda 

Order  Cladocera 

Family  Chydroidae 

Genus  Chydorus 

Species (11) Chydorus ovalis (Plate 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, the proximal minute. Color 

yellow, transparent. Shape spherical or ovate. Rostrum long and actue. 

Phylum Arthropoda 

Class  Copepoda 

Order  Calanoida 

Family  Diaptomidae 

Genus  Diaptomus 

Species (12)  Diaptomus sp. (Plate 1. L) 

 Anterior part of the body much broader 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 appendages 

but the abdomen without appendages. Urosome much narrower than metasome. Caudal ramus 

not elongated, length two twice of width. 
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A.  Anuraeopsis navicula (X 400)  B.  Branchionus angularis (X 400) 

  

C.  Branchionus falcatus (X 400)  D.  Notholca acuminata (X 400) 

  

E. Notholca caudata (X 400)  F.  Lecane leontina (X 400) 

Plate 1. Zooplankton species recorded under Phylum Rotifera  

  

      G. Monostyla bulla (X 400) H.  Trichocerca similis (X 400) 

Plate 1.  (Continued) Zooplankton species recorded under Phylum Rotifera 
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  I.  Scapholeberis kingi (X 400) J.  Macrothrix laticornis (X 400) 

  

    K.  Chydorus ovalis (X 400)       L.  Diaptomus sp. (X 400) 

Plate 1. (Continued) Zooplankton species recorded under Phylum Arthropoda  

Discussion and conclusion 

This study reports the morphological investigation of some zooplankton species from 

Kaung Hmu Daw ñInnò Sagaing Region. Study period lasted from August, 2015 to May, 

2016. A total of 12 species zooplankton belonging to 10 genera uPnder 7 families, 3 orders, 3 

classes and 2 phyla were recorded in 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. Therefore, conducting 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 Myanmar. Thandar Saw (2005) recorded 12 species of 

cladocerans and cyclops from southern part of Kandawgyi, Mandalay. Win Maw Oo (2008) 

recorded a total of 23 species including 16 species of rotifers, 4 species of cladocerans and 2 

species of copepods from Thaungthaman Lake, Mandalay. Thynn Thynn Aung (2013) 

recorded a total of 16 zooplankton species,11 species of rotifers, 3 species of cladocerans and 

2 species of copepods from Meiktila Lake, Meiktila Twonship. 

According to Koli and Muley (2012), zooplankton provides an important food source 

in aquaculture 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 the second 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 of food for 

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 zooplankton species of Kaung Hmu Daw ñInnò 

also may provide as necessary food sources for prawn and fish species. Because Kaung Hmu 

Daw ñInnò (Lake) is considered as an important place for local fishery work and fish species 

are abundant, available and caught as an economically important food for local consumption. 

The author hoped that the present study provides an informative data and helps to understand 

the aquatic fauna abundance of this ñInnò (Lake). To maintain the community structure for the 

long term management of Kaung Hmu Daw ñInnò (Lake), Sagaing Region, Upper Myanmar is 

also needed. 
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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 

different rice fields. The extraction of nematodes from collected samples was carried out by 

using Whitehead tray method (Whitehead and Hemming, 1965). The two species of rice root 

nematodes were recorded in the samples and belong to under the two different families. Their 

morphological characters were not similar. In rice field I (Sihe village) and rice field II (Siin 

village), the highest population of Hirschmanniella oryzae was observed in both soil and root 

samples. In these fields, the lowest population of Meloidogyne graminicola was found in both 

samples. In rice field III (Mophein village) the highest and lowest population of soil and root 

samples was recorded in M. graminicola and H. oryzae respectively. In the individuals 

population of root rot and root knot nematodes, the highest individual population of H. oryzae 

was recorded in RF II. The same individualôs population of H. oryzae was found in RF I and 

III. The highest individualôs population of M. graminicola was found in RF III and the lowest 

was in RF I. According to interview survey from rice field owners, the highest yield was 

observed in RF I that the total number of nematodes was lowest. The lowest yield was 

observed in RF III that the total number of nematodes was highest.  

keywords: rice root nematodes 

Introduction  

Rice (Oryza sativa L.) is a monocotyledonous plant belonging to the grass family 

(Gramineae). Rice is the major staple food for the 57% of the worldôs population and it 

provides approximately 23% of daily caloric intake, especially in Southeast Asia (Rehm and 

Espig, 1976). In Myanmar, rice is the national food crop. Rice production needed for local 

consumption as well as for export (Dobermann and Fairhurst, 2000).  

There are a lot of rice diseases commonly classified into four groups which are fungus, 

bacteria, virus, and nematodes. Parasitic nematodes infect various types of organisms 

including plants, insects, animals and humans. Plant-parasitic nematodes typically live in soil 

and feed on cells in plant roots (Oteifa, 1997). Nematode parasites of rice include rice white 

tip nematode (Aphelenchoides besseyi), rice stem nematode (Ditylenlenchus angustus), root 

rot nematode (Hirschmanniella spp.), root knot nematode (Meloidogyne spp.), rice cyst 

nematode (Heterodera oryzae), stunt nematode (Tylenchorynchus spp.), ring nematode 

(Criconemoides spp.) and lance nematode (Hoplolaimus spp.) (Butler, 1913; 1919).  

The objectives of the present study were to identify the root rot and root knot 

nematodes, to assess the species composition in soil and roots samples and to compare the 

population of root rot and root knot nematodes. 
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Materials and Methods 

Study areas and period 

Survey was carried out at different sites in Sihe (RF I), Siin (RF II) and Mophein (RF 

III) villages in Banmaw Township, Kachin State. This study was conducted from June 2017 to 

January 2018. 

Collection of soil and plant samples 

Before planting, soil 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 weeks after planting, five 

plants including soil samples at the same depth were randomly collected fortnight interval 

from each site. The samples were placed in an individual plastic bag with a complete label. 

Extraction of nematodes from soil 

Soil samples taken from 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 muslin cloth which was in a plastic basket that 

was placed in a plastic tray. About 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 the tray was 

concentrated by pouring into a 250 ml beaker and the nematodes suspension was left to settle 

for 2 to 3 hrs for nematodes to sink to the bottom. The upper layer of water was carefully 

decanted to remain 20 ml nematode suspension. It was thoroughly mixed by pipetting 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 according to Chidwood (1950), Siddiqi (1985), 

Hunt (1993; 2002) and Bridge (2005). 

Extraction of nematodes from roots 

 Rice root samples were washed with tap water, cut into small pieces about 1 cm long 

then mixed together. A 10 g of mixed root pieces was spread on a two layers of tissue paper in 

a sieve attached with a glass Petri-dish. Water from wash bottle was poured between the sieve 

and the Petri-dish just to cover the roots on the tissue paper and left at room temperature for 

24 hrs.  Then the other steps were conducted above method. 
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Source. Department of Geography, Banmaw University 

Fig. 1. Map of study sites 
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A. Rice field I (RE I) in Sihe village 

B. Rice field II (RF II) in Siin village 

C. Rice field III (RF III) in Mophein village 

Plate 1. Studied of rice fields 
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Results 

Identification of recorded root nematodes 

The two different recorded of root nematodes were root rot nematode 

(Hirschmanniella oryzae) and root knot nematode (Meloidogyne graminicola). They belong to 

Plate 2. Extraction of nematodes from soil and samples 

A. Collected samples from three rice fields B. Separating from soil and root 

C.  Fill water in tray 

F. Left 24hrs at room temperature 

D.  Measuring roots 

E  Cutting roots 
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the same phylum, class and order although under two different families (Pratylenchidae and 

Meloidogynidae) (Table 1). 

 

 

Phylum Class Order Family Genus Species 

 Nematoda  Secernentea Tylenchida  Pratylenchidae  Hirschmanniella  H. oryzae 

 Meloidogynidae  Meloidogyne  M. graminicola 

Distinct characters of recorded nematodes 

Hirschmanniella oryzae Luc & Goodey, 1963 

Body length is long, slender nematodes dying more or less 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 posteriorly directed; 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 organ (Plate 1 A, B, C). 

Meloidogyne graminicola 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 female were not found (Plate 1 D). 

Species composition of soil and root samples 

In rice field I (Sihe village) and rice field II (Siin vellege), the highest population of H. 

oryzae was found in soil and root samples. The lowest population of M. graminicola were 

recorded in both samples. In rice field III (Mophein village), H. oryzae population was lowest 

in both soil and root samples although M. graminicola was the highest (Fig. 2). 

Compare the population of root rot and root knot nematodes 

The highest individual population of H. oryzae was found in rice field II and the same 

individuals population of H. oryzae were also on RF I & III. The highest and lowest individual 

population of M. graminicola was observed in rice field RF III and RF I 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 yield loss was 

recorded from Mophein and Siin village. 

 

 

 

 

 

 

 

Table 1. Identification of recorded species 
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   Fig 3. Individuals number of rice root nematodes population in different sites 
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Fig 2. Species composition in soil and root samples 
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Fig 4. Population percent of root rot and root knot nematodes on collected rice fields 
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Discussion 

In Myanmar, rice is the major agricultural crop and is grow throughout the country. 

The Chin 3 rice variety is grown in summer and 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 Banmaw environs.  

  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 separation of genera and species 

(Siddiqi, 1985).  

A number of genera of plant parasitic nematodes are associated with rice in Myanmar. 

There were Ditylenchus, Hirschmanniella, Meloidogyne and Aphelenchoides (Aung Swe, 

A. Hirschmanniella oryzae Male 400X 

Plate 1. Morphological structure of H. oryzae 

D. H oryzae Juvenile 400X 

B. H.  oryzae Female 400X 

C. Meloidogyne graminicola Juvenile 400X 
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1997; Ohnmar Thein, 1998). During study period, a total of only two genera of plant-parasitic 

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 factors.  

Rice ufra disease caused by Ditylenchus angustus is one of the most serious diseases in 

delta region (Yi Yi Myint et al., 1991). In the study period, this nematode was not completely 

found in all different rice fields. This finding was not agreed with Yi Yi Myint. It may be due 

to different weather parameter and rice variety. 

White tip nematode (A. besseyi) was 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 oryzae 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 study, H. oryzae was 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 Delta, Meloidogyne graminicola and H. oryzae were found 

in both summer and monsoon rice growing season in delta region. Moreover no root galls 

were observed in monsoon rice (Pa Pa Win et al., 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 with the 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 nematode, H. oryzae and root knot 

nematode, M. graminicola. According to interview survey, the yield loss was recorded from 

Mophein and Siin village. It may be caused by above factors. Moreover, the highest 

population of H. oryzae and M. graminicola were observed in RF II (Siin village) and RF III 

(Mophein village) respectively. This fact may be due to their different topography. 
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Grooming Behaviour of Rhesus macaque (Macaca mulatta) 

 (Zimmermann, 1780) in Pho Win Taung area,  

Yinmarbin Township, Sagaing Region 
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Abstract 

Grooming behaviour of rhesus macaque (Macaca 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 individuals. 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%) was auto-grooming, 159 sessions (45.17%) was 

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 generation to generation, 

establishing social bondage and maintains the sustainability of the primates. 

Keywords:   Grooming behaviour, Rhesus macaque, Pho Win Taung  

INTRODUCTION  

 Non-human primates are known to exhibit a wide variety of social and grouping 

patterns (Hsu and Lin, 2001). Rhesus monkey, Macaca mulatta is an old world monkey and 

belongs to Order ï Primates, Family ï Cercopithecidae, Genus ï Macaca and Species ï 

mulatta. Rhesus macaques are Asian primates with a current geographic distribution that 

encompasses many countries such as Afghanistan, India, Thailand, China, Pakistan, Bhutan, 

Myanmar, Nepal, Bangladesh, Laos and Vietnam (Maestripieri and Hoffman, 2012). 

 Macaques are medium-sized monkeys with stout bodies and strong limbs. Rhesus 

macaques 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 macaques compose the 

multi-male and multi-female type of society (Chopra et 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 established 

raise the fur of the second individual and brush 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 allo-grooming or social grooming. When 

body cleaning is self-directed, the activity is referrd to as autogrooming or self-grooming 

(Turillazzi, Marchini, Alessandroni, Baldo, Campanella and Trucchi 1982). 

 Although grooming has primarily the hygienic function in many mammals, primate 

grooming appear to serve largely a social function. Social grooming is most frequently 

directed precisely to these areas like back, nape-of-neck, head and flank (Hutchin and Barash, 

1976). 

 In primate, grooming is a major social activity by which individuals 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. The matrilined organization of macaquesô society 

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 

deception and use them in various social contexts such as competition for food, access to mate 

and allo-grooming (Singa, 2003; cited by Mehu et al., 2006). Grooming relationships among 

macaque females are relatively intense, and mothers with newborn infants usually attract more 

attention than those without infants (Mehu, Huynen and Agoramoorthy, 2006). 

 Social grooming is to be the basic form by which Macaca mulatta related to each 

other. In mother-offspring relations, grooming constitutes an indispensable form of tactile 

communication for the correct development of affective bonds. Mother-to-infant grooming 

begins shortly after parturition (Watson, 1908; cited by Turillazzi et al., 1982). 

 During the mating season, social grooming in free-ranging groups of Japanese 

monkeys increases noticeably between heterosexual couples and high ranking males appear to 

prefer females as grooming partners (Turillazzi et al., 1982). 

 Grooming can be a commodity interchanged for mating opportunities. Broad support 

comes from observations of primate species in which males groom females more frequently 

when females are swollen or receptive to mate. Males in single-male groups face less 

competition for mating opportunities than males in multi-male groups. All males in multi-

male groups would invest more in social grooming with the female (Barelli, Richard and 

Mundry 2011). 

 Grooming also acts as an appearment behavior by which individual redue tension or 

redirect aggression. Grooming has often been found to occur most frequently within matriline. 

(Rowell et al., 1991).  

 In Pho Win Taung area, grooming behavior of rhesus macaque (Macaca mulatta) 

appeared between adult male and adult female, mother to her offspring and among closely 

related individuals. 

          Dataon the behavior of rhesus 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 the local populace. The monkeys become so muchaccustomed to 

thehuman presence, making at easier t conduct the study. Thus PoWin Taung was chosenasthe 

areaof study.   

 The objectives of the present study are: 

- to compare grooming sessions of rhesus macaque for different 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° 02' 49.48" ï 22° 03' 59.01" N and between 

longitude 94° 57' 58.47" ï 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 individuals (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, 1981. (Plate 1) 

Data collection  

 Data was collected using five minutes 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 scan time were used during the study period (Sarkar et al., 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 grooming patners. 

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 grooming, 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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                                                                              (Source: Google earth, 2012) 

 Fig 1. Map of Pho Win Taung area 

            

                                (A)  Adult Male                                     (B) Adult Female    

            

                         (C) Juvenile                                              (D) Infant   

      Plate 1.    Age and sex classes of rhesus macaque 
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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 - Cercopithecinae 

Genus - Macaca (Lacapede, 1799) 

Species - M. mulatta (Zimmermann, 1780) 

Common name - Rhesus macaque 

Local name - myauk-sat 

 - myauk-ni 

 - myauk-phin-ni 

Grooming behavior 

Characteristic of grooming 

 A total of 352 bouts of grooming behavior were observed 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, self-grooming or auto-grooming, mother 

and infant grooming and homosexual grooming 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 self-grooming or auto-grooming, 159 bouts (31.8±24.5)were between 

mother and infant grooming, 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 were terminated when one or 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 mating partner 

(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 highest frequency 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 observed that auto-grooming 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 body hairs and physical character. The 

infant has the hair of shiny gold (Plate. 4). 

 The highest frequency of grooming in mother-infant relationship was found in 

September, 2014 (69) (43.40%), followed by in October, 2014 (48) (30.19%), in November, 

2014 (30) (18.87%), 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 sessions, adult females generally initiated as an active partner with 

related females and juveniles. Male to male grooming occurred less frequently (Table.1,         

Fig. 2; Plate.5) 

Table (1)   Monthly frequency of grooming behaviour of rhesus macaques  

                 during September, 2014 to January, 2015 (Observation time = 900 mins) 

 Time spent on grooming behavior (min) 

Sep  Oct Nov Dec  Jan Total Mean ±.S.D 

Heterosexual 

grooming 

0 2 42 67 53 164 

(46.59%) 

32.8±30.4 

Auto-grooming 4 3 4 2 3 16 

(4.55%) 

3.2±0.7 

Mother to 

infant 

grooming 

69 48 30 9 3 159 

(45.17%) 

31.8±24.5 

Homosexual 

grooming 

2 3 2 4 2 13 

(3.69%) 

2.6±0.8 

Total 75 56 78 82 61 352  

 

Table (2)     Monthly percentage of grooming behaviour of rhesus macaque 

                    during September, 2014 to January, 2015 

 Grooming behavior (%) 

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 

 

 Grooming 

behavior 

 

 

1
3 

 

Month 
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Fig 2.  Percentage of grooming behaviour of different age and sex classes  

           (Macaca mulatta) during study period 

 

Fig 3. Comparison on grooming behaviour of different age / sex classes      

           

(A)                                      ( B )                                  (C) 

  Plate 2. Heterosex grooming behavior of rhesus macaque 

                                     

                      ( D )                                                                    ( E ) 

Plate 3. Auto-grooming or self-grooming behaviour of rhesus macaque          
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                (F )                                       (G )                                   ( H ) 

Plate 4. mother to her infant grooming behaviour of rhesus macaque 

      

         

              (I )                                           (J )                                         (K )  

Plate 5. Homosex or closely related grooming behavior of rhesus macaque 

DISCUSSION 

In this study, the total of 352 grooming sessions, 164 frequency of grooming (46.59%) 

were heterosexual grooming, 159 frequency (45.17%) were mother-infant relationship, 16 

frequency (4.55%), self-grooming or auto-grooming and 13 (3.69%) frequency of grooming 

were homosexual or other 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 her off- spring grooming 

and 136 (27%) were 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 during this month, most of the focal females were with their offsprings. This 

fact supported precious finding by Md-Zain (2010) who was found that adult males were 

usually groomed by their mates and other individuals in their group. Moreover, Aye Mi San 

(2007) stated 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 found that homosexual grooming that observed between 

closely related individuals and auto-grooming occurred less frequently. 

 With respect to mother-infant relationship, the highest frequency of grooming in 

September (2014) and the lowest frequency of grooming in January (2015) were found in 

mother-infant 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 to October. Moreover, this finding was supported by 

Maestripieri (2004), who stated mothers continue to groom their offspring until they move out 

 



Banmaw University Research Journal Vol. 9 137 

or emigrate from the group. This finding is agreement with the statement of Fooden et al. 

(2000), who found that at 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 in homosex grooming especially during 

November through December 2014. The result seemed natural since opposite sex attracts each 

other and staying close together in the cold season keeps the pour warmer .On the other hand, 

mother to infant grooming appeared to be 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 findings revealed that grooming session is important for the 

group-living primates. Grooming behavior in long-term serves the function of reducing social 

tension and establishes a social bonding among the individuals with the group. Moreover, 

grooming interactions may result in the establishment of long-term 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 to the age 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 frequency of 46.59% was recorded in heterosex grooming, 

following by 45.17% in mother-infant relationship grooming, 4.55%in auto-grooming and 

3.69% in other closely individuals grooming. The grooming interaction is important in the 

establishment of long-term social relationships of living primates. 
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STUDIES ON MYXOSPOREAN INFECTION IN  

COMMON CARP,  Cyprinus carpio (Linnaeus, 1785) 
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Abstract   

From June 2003 to May 2005, a total of 480 common carp, Cyprinus carpio were examined for 

seasonal occurrence of myxosporean parasites. Four types of myxosporean parasites were 

found in common carps of the Thayetkon Fisheries Department, Mandalay. Morphology and 

size of these four species of myxosporeans were examined and identified as Thelohanellus 

sp.1, Thelohanellus sp.2, Myxobolus sp.1, and Myxobolus sp.2. Spore of Thelohanellus sp.1 

having single, semi- spherical polar capsule (L = 11.73 x W = 10.7 um) and the spore, oval-

shaped (L = 22.30 x W = 12.38 um). Spore of Thelohanellus sp.2 having single polar capsule 

(L 11.64 x 4.73 um) were pyriform (L 16.6 x 6.53 um).  Spore of Myxobolus sp.1 having two 

equal tear-shaped polar capsules (L 7.93 x3.7 um) were drop-shaped (L 14.3 x 7.5 um).Spore 

of Myxobolus sp.2 having two equal oval-shaped polar capsule (L 5.99 x 5.3 um) were oval -

shaped, transversely wide (L 8.9 x12.05um). The total prevalence of parasites was 65.2% 

(313/480). 

Keyword: myxosporean, Thelohanellus, Myxobolus 

INTRODUCTION  

The myxosporea parasite are well known for the disease, they cause in commercially 

important fish host and more than 1,350 described throughout the world (Kent et al.2001). 

Myxosporea, causative agent of diseases in fish. In the common carp, Cyprinus carpio, fry 

and fingerlings, such as, Proliferative Kidney Disease (PKD), Swim Bladder Inflammation 

(SBI), Whirling Disease (WD) were saused by these myxozoan parasites in several organs of 

fish.Of all fish species, the common carp (Cyprinus carpio L.) can be considered to have the 

best studied parasite fauna (Molnar 2000),the number of myxosporean species parasitizing the 

common carp is very high.In their review of the genus Myxobolus, (Landsberg and Lom, 

1991) listed 23 species record in common carp. 

The stages of Sphaerosporea renicola elicite swim bladder inflammation. SBI is an 

economically important parasitic disease of common carp, especially of fry and fingerlings 

(Dykova and Lom, 1988). Myxobolus artus infection is found in the skeletal muscle of 

common carp at fry pond (Yokoyama et al., 1992). Thelohanellus pyriformis and 

Thelohanellus nikolskii were found in fins and muscle of common carp and caused formation 

of elongated cysts in the muscle (El Matboli el al.,1992). Myxosporean parasites were known 

to infect individuals fish host (marine and fresh water). In Myanmar, Cyprinus carpio is one 

of the most commercially important fish. For this reason, the parasitological examination was 

conducted on the common carp, Cyprinus carpio (Linnaeus, 1857).  

The purposes of the present study are  

to describe the parasite found in the several organs and tissues of  host 

 to study the seasonal occurrences of parasites. 
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MATERIALS AND METHODS 

Monthly random samples of 20 fishe, (Cyprinus carpio) (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 in standard 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. The squash slides 

of gill, brain, muscle, stomach, intestine, liver, swimbladder and kidney were examined under 

light microscope. In order to identify the species, spores measurement was made in wet mount 

preparation. According to the guidelines provided by Lom and Dykova (1992), minimum and 

maximum values of spore measurements were provided in micrometer (µm). 

RESULTS 

During this period, four types of myxosporeans, two species each of Thelohamellus 

and Myxobolus were observed. Spores were identified as Thelohanellus sp. 1, Myxobolus sp.1, 

Myxobolus sp.2 and Thelohanellus sp.2, depending on their size and morphology. The 

monthly prevalences of parasite range from 0 to 95 % in the study period (Fig.8). A total of 

480 specimens of common carps were examined. Among these specimen, 313 fishes were 

infected by four kinds of myxosporean as single or mixed infection. Moreover, Myxidium sp. 

was found in gill too, but this Myxidum spore is very rare number. Thus, this spore were not 

expressed. The most common species were Thelohanellus sp.1 (33.3%) and Myxobolus sp.1 

(18.54%), the most favourable sites for parasites were gill, brain and swimbladder. 

Thelohanellus sp. 1 

Host: Cyprinus carpio (Linnaeus, 1785) 

Locality:  Fish Culture Farm, Thayetkone, Mandalay 

Habitat:  Mainly found in gill, brain and swimbladder. Occasionally 

               found in intestine and muscle. 

Prevalence: 33.3% (160/480) 

Characteristic of the spore: The spores are oval-shaped and anteriorly pointed. A 

single spherical polar capsule is at the anterior end (Fig.2).The polar filament is coiled and 

sometimes extruding outside of the spore. The sutural line is invisible. The measurements of 

spores (n =15) were as below. 

Length of spore: mean = 22.30µm (range = 20.9-24.6µm) 

Width of spore: mean = 12.38 µm (range = 8.6-14.8µm) 

Dimensions of polar capsule: mean = 11.73 × 10.7µm (range= 8.6- 

                                                           13.5 × 8.6-12.3 µm) 

Myxobolus sp. 1  

            Host: Cyprinus carpio (Linnaeus, 1785) 

Locality:  Fish Culture Farm, Thayetkone, Mandalay 

Habitat : Mainly found in gill, brain, muscle, kidney. Occasionally 

            found in intestine and swimbladder. 

Prevalenc: 18.54% (89/480) 
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Characteristics of spore: The spores were tear-shaped, with two equal tear-shaped 

polar capsules (Fig.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 µm (range = 12.3~ 16.0 µm) 

Width of spore: mean = 7.53 µm (range = 6.2~ 8.6 µm)   

Dimension of polar capsule: mean = 7.93 x 3.7 µm 

                                                           (range = 6.2~9.8x    3.7~3.7) 

Myxobolus sp. 2  

Host: Cyprinus carpio (Linnaeus, 1758) 

Locality:  Fish Culture Farm, Thayetkone, Mandalay 

Habitat:  Mainly found in gill, muscle and kidney. 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 polar capsules were present (Fig.5). The measurement of spores (n=15) were as 

below.  

Length of spore: mean = 8.9 µm (range = 6.2~ 9.8 µm) 

Width of spore: mean = 12.05 µm (range = 9.8~12.3 µm)  

Dimension of polar capsule: mean = 5.99x 5.3 µm  

                                                         (range = 4.9~ 6.2x 3.7~4.9 µm) 

Thelohanellus sp. 2   

Host: Cyprinus carpio (Linnaeus, 1758) 

Locality:  Fish Culture Farm, Thayetkone, Mandalay 

Habitat:  Plasmodia mainly found in gill filament and spores were occurred in gill only 

(Fig.6).  

Prevalence: 5.83% (28/48.) 

Characteristics of spore: Spores are tear-shaped, 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) were as below.  

Length of spore: mean= 16.6 µm (range= 16 ~ 17.22 µm) 

Width of spore: mean= 6.53 µm (range= 6.15 ~ 7.4 µm) 

Dimension of polar capsule: mean= 16.6 x 4.7 µm  

                                                      (range = 9.8 ~ 12.3 x 3.7 ~ 4.9 µm) 

Seasonal occurrence of myxosporean parasites of Cyprinus carpio 

The total prevalence rate of parasite was 65.2% (313/480) (Table.1)(Fig.7). The most 

common parasites were 33.3% (160/480) for Thelohanellus sp. 1, follow by Myxobolus sp. 1 

(18.54 %) and Myxobolus sp. 2 (13.12 %). The lowest prevalence rates were 5.83% (28/480) 

for Thelohanellus sp.2 (Table .2). Thelohanellus sp. 1 and Myxobolus sp. 1 were most found 
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in the study period (2004 & 2005) but Myxobolus sp. 2 and Thelohanellus sp. 2 were only 

found in 2005. 

In case of Thelohanellus sp.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 of Myxobolus sp.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 April 2005, this parasites were not found. The most favored 

site was gill, brain and muscle than in other organs. 

In case of Myxobolus sp.2 (Fig.5), high prevalence were found in August (85%), 

September and October (80%), November (45%) in 2005. Low prevalence in July (25%) in 

2005. In December to June 2005, these parasites were not found. Particularly, Myxobolus sp. 2 

was not found in 2004. The most favored site was gill, muscle and kidney than in other 

organs. 

In case of Thelohanellus sp.2 (Fig.6), the high prevalence were found in December and 

January (70%) in 2005. In study period of 2004 and February to November 2005, this parasite 

was not found. Thelohanellus sp. 2 was occurred only gills.  

                          

 Fig.1.Common carp, Cyprinuscarpio       Fig.2.Spores of Thelohanellus sp.1 

                                                                         (bar = 10 ɛm) 

                       

Fig.3. Spores of Thelohanellus sp. 2       Fig. 4.Spore of Thelohanellus sp.2   

 (bar =10ɛm)                                            found in plasmodium (arrow)x100 
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Fig.5. Spores of Myxobolus sp. 1                Fig.6. Spores of Myxobolus sp. 2  

(bar = 10 ɛm)                                              (bar = 10 ɛm) 

 

 

 

             Fig.7. Seasonality in prevalence of parasites (2003-2005) 

 

       

                Fig.8. Monthly prevalence of myxosporean parasites  
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Table 1. Seasonality in prevalence of parasite (2004&2005)                                                          

 

 

 

 

 

Month Age 

 

Size 

 

Weight 

 

Prevalence of 

parasite 

Myxospoean 

type 

June 2.5 1.8-3.1 0.2-0.41 80%(16/20) T 

July 3 1.7-5.9 0.6-2.3 90%(18/20) T 

August 3.5 2.9-3.7 0.3-1.3 90%(18/20) T 

September 2 1.4-3.8 0.1-0.71 70%(14/20) T 

October 3 2.1-4.4 1.3-3.4 85%(17/20) T 

November 4 1.8-4.2 1.1-2.8 90%(18/20) T 

December 5 3.1-5.8 1.1-3.6 75%(15/20) T 

January 6 2.6-6.8 1.4-6.2 80%(16/20) T 

February 2 1.3-3.5 0.1-0.71 0%(0/20) Germ cell 

March 2.5 2.1-3.9 0.2-1.24 20%(4/20) Msp.1 

April  3.5 2.3-4.1 0.2-0.93 80%(16/20) Msp.1,T 

May 4.5 2.2-4.5 0.2-0.83 90%(18/20) Msp.1,T 

June 2 1.9-3.9 0.05-0.6 80%(16/20) Msp.1,T 

July 3 1.9-6.3 0.9-2.5 75%(15/20) Msp.1,sp.2,T 

August 6 4.2-8.8 0.4-17.2 95%(19/20) Msp.1,sp.2,T 

September 7 3.9-9.6 8.6-11.6 85%(17/20) Msp.1,sp.2,T 

October 8 5.3-7.9 1.5-9.8 85%(17/20) Msp.1,sp.2,T 

November 9 6.3-9.4 3.3-14.8 60%(12/20) Msp.1,sp.2,T 

December 5.5 3.4-6.1 0.9-3.5 70%(14/20) Msp.1,T 

January 6.5 3.8-6.2 1.1-4.8 70%(14/20) Msp.1,T 

February 1.5 1.4-2.6 0.1-0.3 0%(0/20) Germ ccell 

March 2 1.6-4.0 0.1-0.9 0%(0/20) Germ cell 

April  2.5 1.6-2.9 0.3-0.3 0%(0/20) Germ cell 

                                         

Total prevalence  65.2% (313/480) 
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Table 2. Total prevalence (%) of Myxosporean parasite type[2004&2005] 

 

Types of 

 

Myxosporean 

                                                                Prevalence of parasite at 

J J A S O N D J F M A M Total 

Prevalence  

(%) 

Thelohanellus 

 

Sp.1 

55% 

(22/40) 

52.5% 

(21/40) 

50% 

(20/40) 

42.5% 

(17/40) 

45% 

(18/40) 

50% 

(20/40) 

37.5% 

(15/40) 

40% 

(16/40) 

0% 

(0/40) 

0% 

(0/40) 

7.5% 

(3/40) 

20% 

(8/40) 

33..3% 

(160/480) 

Myxobolus 

 

Sp.1 

35% 

(14/40) 

25% 

(10/40) 

7.5% 

(3/40) 

2.5% 

(1/40) 

0% 

(0/40) 

5% 

(2/40) 

17.5% 

(7/40) 

7.5% 

(3/40) 

0% 

(0/40) 

10% 

(4/40) 

32.5% 

(13/40) 

80% 

(32/40) 

18.54% 

(89/480) 

Myxobolus 

 

Sp.2 

0% 

(0/40) 

12.5% 

(5/40) 

42.5% 

(17/40) 

40% 

(16/40) 

40% 

(16/40) 

22.5% 

(9/40) 

0% 

(0/40) 

0% 

(0/40) 

0% 

(0/40) 

0% 

(0/40) 

0% 

(0/40) 

0% 

(0/40) 

13.13% 

(63/480) 

Thelohanellus 

 

Sp.2 

0% 

(0/40) 

0% 

(0/40) 

0% 

(0/40) 

0% 

(0/40) 

0% 

(0/40) 

0% 

(0/40) 

35% 

(14/40) 

35% 

(14/40) 

0% 

(0/40) 

0% 

(0/40) 

0% 

(0/40) 

0% 

(0/40) 

5.83% 

(28/480) 
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DISCUSSION 

Four species of myxosporean parasites were recorded from common carps, Cyprinus 

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 occurrence, Thelohalellus sp. 1 showed high 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 case of Myxobolus sp. 1 showed high 

prevalence in May 2005, low prevalence in September 2005, no occurrence in June to February 

2004 and February to April 2005. In case of Myxobolus sp. 2 showed high prevalence in 

August 2005, low prevalence in June 2005 and December to June no occurrence. In case of 

Thelohanellus sp. 2, it was not found in 2005 except in January and December. Thelohanellus 

sp. 1 and Myxobolus sp. 1 were most found throughout the study period but Myxobolus sp. 2 

and Thelohanellus sp. 2 were not observed in 2004. 

In this study, the size of Thelohanellus sp.1 (22.30x12.38µm) with polar capsule 

(11.73x10.7 µm) and Myxobolus sp.1 (14.3x7.53 µm) with equal polar capsule (7.93x3.7 µm) 

and Myxobolus sp. 2 (8.9x12.05 µm) with equal polar capsule (5.99x5.3 µm) and 

Thelohanellus sp.2 (16.6x6.53 µm) with polar capsule (11.64x4.73 µm) were different from 

the previous described species of Thelohanellus and MYxobolus in 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 four species 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 genus Myxobolus ï Myxobolus chinsurahensis, Basu et al. 2003, 

Myxobolus catmrigalae, Basu et al. 2004 and Myxobolus calcariferum, Basu 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 clear seasonality. For example, in 

case of Myxobolus artus in common carp, Cyprinus carpio,  the prevalence of infection was  

high in August, September and October when the temperature was high (Yokoyama et al. 

1996). Similarly, the prevalence of Sphaerospora truttae infection of Atlantic salmon, Salmo 

salar was high in June, July and August with a high temperature (McGeorge et al. 1996). 

Common carp, Cyprinus carpio was recorded to be infected by 10 species of Thelohanellus 

and 43 species of Myxobolus (Lom and Dykova 1992). In the present result, Cyprinus carpio 

was infected by Thelohanellus sp. 1, Myxobolus sp. 1, Myxobolus sp. 2 and Thelohanellus sp. 

2. Therefore, high prevalence of infection of these four parasites were found in May, June, 

July, August, September, October, 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 

Thelohanellus sp. 1 (33.33%) which are mainly located in gill and swimbladder, and other 

organs are very rare. Then, those of prevalences were Myxobolus sp. 1 (18.54%), Myxobolus 

sp. 2 (13.12%) and Thelohanellus sp. 2 (5.83%) respectively (Table. 2). In this study period, 

high prevalence of 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 addition Myxidium sp. 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 
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Abstract 

A total of six bird species belonging to six families, Oriolidae, Dicruridae, Covidae, Laniidae, 

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 species. This research was conducted from June, 2016 to November, 

2016. 

Key words: Descriptive account, Order- Passeriformes, Banmaw University Campus,  

Introduction  

Birds are feathered, winged, bipedal, endothermic, egg-laying, vertebrate animals. 

About 120-130 species have become extinct as a result of human activity since the 17
th
 century 

and hundreds more before then. Currently about 1200 species of birds are threatened with 

extinction by human activities, through efforts are underway to protect them. There are 

approximately 10000 bird species in the world. This number varies by a few hundred birds, 

depending on which classification system used (Bird 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 voices of birds appeal 

to human eyes and ears, and many bird species are of economic importance because of their 

food habits. Certain kinds are hunted as game, and both domesticated and wild species 

contribute to the human food supply. 

 Many factors have been shown 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 species 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 associated with elevation (Hofer et 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 change along 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 native plants 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 birds year-round (Bowen, 2002). 
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 The study area, Banmaw University is located at the Northern part of Banmaw 

Township. It lies near Tapaing River and Namph In (Lake). The natural vegetation of study 

area varies according to the condition of geographic location, soil and bed rock or parent 

materials and contains 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 24º 

18' 9.5" to 24º 18' 23.5" N and between 97º 15' 30.5" to 97° 15' 55.9" E and 134.87m elevation. 

The area of study site is 1.88km
2
 and it lies near Tapaing River and Namph In (Lake).  

Study Period  

 This study was undertaken from June 2016 to November 2016. 

Collection of specimen 

 The data collection was made on weekly basic from June to November. Birds were 

viewed using binoculars. The photos of birds were taken immediately with digital camera after 

viewing and Species of birds were recorded. 

Identificationand Classification  

 Identification of birds was made following Robson (2011) and (2015). 

 

 

 

 

 

 

 

 

     

 

       Fig 1. Location Map of Banmaw 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 (Table1). 

Classification of the Collected Species 

Phylum  -  Chordata 

Class     -  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 name  - hnget-sa-nwin-wah 

 The black-hooded oriole is 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 wings and tail centre. The 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 the throat (Plate I A). 

Dicrurus hottentottus Linnaeus, 1766 

Common name - Hair-crested Drongo 

Local name  - hnget-taw (lin-me-swae) 

 Long hair-like feathers springing from forehead, extending over hind crown and upper 

back; Black plumage, brightly glossed metallic blue-green; Numerous breast spangles and 

broad and very large, long and glossy neck hackles; Tail nearly square-ended, inner four pairs 

of retraces ending almost at same level as outer pair, Reddish-brown or dark brown eye (Plate I 

B). 

Dendrocitta vagabunda Latham, 1790 

Common name - Rufous Treepie 

Local name  - na-pha-gyi 

 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 the grey treepie which however lacks the bright rufous mantle. The 

bill is stout with a hooked tip. The underparts and lower back are a warm tawny-brown to 

orange-brown in colour with white wing coverts and black primaries. The bill, legs and feet are 

black (Plate I C). 

https://en.wikipedia.org/wiki/Grey_treepie
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Lanius schachLinnaeus, 1758 

Common name - Long-tailed Shrike 

Local name  - hnget-be-lue-myae-shae 

 The long-tailed shrike is a typical shrike, 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 subspecies tricolor and 

nasutus. The tail is narrow and graduated with pale rufous on the outer feathers. A small 

amount of white is present at the base of the primaries. The bay-backed shrike is smaller and 

more contrastingly patterned and has a more prominent white patch on the wing. The sexes are 

alike in plumage (Plate I D). 

Cinnyris asiaticus Latham, 1790  

Common name - Purple Sunbird 

Local name  - wutt-yi-soak-hnget 

 This small sunbird has a relatively short bill, a dark and short square ended tail with 

distinctive sexual dimorphism. Less than 10 cm long they have a down-curve bill with brush-

tipped tubular tongues that aid in nectar feeding. The male is glossy metallic purplish black on 

the upper parts with the wings appearing dark brown. The breeding male has the underparts 

also of the same purplish black, but non-breeding males may show a central streak of black on 

yellow underparts. Females are olive brown above with yellowish underside. There is a pale 

supercilium beyond 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 I E). 

Pycnonotus cafer (Linnaeus, 1766) 

Common name  - Red-vented Bulbul 

Local name   - but-phin-ni 

 Under tail-coverts 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 found on scrub-jungle. It often collects in large flocks to feed 

on flowering trees such as let pan (Plate I F).   
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Plate I. Recorded species of bird  in the study area

A. Oriolus xanthornus B. Dicrurus hottentottus 

C. Dendrocitta vagabunda D. Lanius schach 

E. Cinnyris asiaticus F. Pycnonotus cafer 
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Table 1.List of recorded species of bird in the study area 

 

No. Order Family Scientific name Common name  Local name 

1 Passeriformes Oriolidae Oriolus xanthornus Black-hooded Oriole hnget-sa-nwin-wah 

2  Dicruridae Dicrurus hottentottus Hair-crested Drongo lin-me-swae 

3  Covidae Dendrocitta vagabunda Rufous Treepie na-pha-gyi 

4  Laniidae Lanius schach Long-tailed Shrike hnget-be-lu-myae-shae 

5  Nectariniidae Cinnyris asiaticus Purple Sunbird wutt-ye-soak-hnget 

6.  Pycnonotidae Pycnonotus cafer Red-vented Bulbul but-phin-ni 
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Discussion 

 Six species of avian fauna belonging to six genera, six families under Order- 

Passeriformes were recorded from June 2016 to November 2016. 

In the present study, among the recorded bird species, four species are common 

resident and two species are uncommon to common resident in Myanmar according to Robson 

(2011 and 2015). 

 In study period, the recorded families are Families- Oriolidae, Dicruridae, Covidae, 

Laniidae, Nectariniidae and Pycnonotidae. Among them Pycnonotidae and Dicruridae showed 

the highest composition of bird species. Families Oriolidae, Covidae, Laniidae and 

Nectariniidae reveal to be the lowest numbers of species.  Among the bird species, 

Pycnonotus cafer is the most common species and the rest species of Oriolus xanthornus, 

Dicrurus hottentottus, Dendrocitta vagabunda, Lanius schach and Cinnyris asiaticus are the 

less dominant species.            

 Among the recorded bird species, Oriolus xanthonus (Black-hooded Oriole), 

Dendrocitta Vagabuda (Rufous Treepie), Cinnyris asiaticus (Purple Sunbird) and Pycnonotus 

cafer (Red-vented Bulbul) were recorded as common resident. Dicrurus hottentottus (Hair-

crested Drongo) and Lanius schach (Long-tailed Shrike) were uncommon to common resident 

in Myanmar.  

             In accordance the various species of bird were found 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 for 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 species owing 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 work.  Due 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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ABSTRACT 

A total of 120 randomly collected fishes under two orders (Clupeiformes and Perciformes) and 

belonging to five suborders, ten families, 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 photomicrograph 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 tabular form and graphic 

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 more accurate indicator of 

somatic growth. These relationships provide a reliable tool in feeding studies and also provide 

support to palaeontologists in their research on fish fossils. 

Key words: Clupeiformes, Perciformes, otolith, sulcus acusticus and length- weight relationship 

INTRODUCTION  

The inner ear of teleosts is a complicated structure 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 for hearing and 

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 the ageing of 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 sagittal otoliths. Other 

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 that 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 of a fish. They can 

therefore be used to back-calculate 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 undertake 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. 
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MATERIALS AND MEDTIODS  

Study Area and Study Period 

The specimens studied in this work were purchased from markets of Mandalay 

environs, mainly from the Thiri Mandalar Market (Figure.1). The study was carried out from 

December 2012 to March 2013. 

 

 

 

 

 

 

 

 

 

 

Collection of Specimens  

 The specimen collections were made weekly during the study period. At least ten 

specimens were collected for each species. Photographic records were made. The local names 

of the studied species are provided by the fish mongers. The morphological characters and 

measurement was taken from fish individual according to Lagler (1977). Measurement of the 

fishes was recorded as to their total length. The length of the body was measured to the nearest 

centimeter. The preserved fish specimens were thoroughly washed with the tap water and 

identified according to Day (1878, 1889), 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 on either side between the hinder part of the brain 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 deep 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 forceps. The extracted otoliths were cleaned 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 labeled vitals. 

Collection of Data 

 Total length of the respective species was measured to the nearest centimeter before on 

the set of the extracting of the sagittal otoliths. Similarly all the extracted sagittal otoliths of the 

respective species were then weighed to the nearest gram on a digital balance. Otoliths were 

measured for length (anterior-posterior) and height (dorsal-ventral). Morphological 

characteristics of the otoliths were studied under a binocular microscope. The terminology 

used according to Morrow (1979). 

Figure 1. Map showing the locations of various markets in Mandalay environs 

(Source from Google) 
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 Statistical Analysis 

          Otolith measurement data were analyzed by Microsoft Excel software statistical 

functions. Regression analysis was conducted to correlate the length -weight relationship 

between the body and otolith of the respective species using the formula as given by Bailey 

(1968). The value of correlation coefficient r was also calculated. 

 Y= a+ bX   Where a and b are constant 

 a = Y - b X 

 Otolith index  

 An otolith index was developed whereby mean otolith weight was divided by mean 

otolith length. Larger index values 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 otolith; the 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 markets (Table.1). 

Table 1. List of some marine fishes collected from Mandalay markets. 

No Order Suborder  Family Scientific name Common name Vernacular name 

1 Clupeiformes 
 

Clupeidae Hilsa toli  Toli shad Nga-tha-louk-ah-kyan 

2 Perciformes  Pericoidei Centropomidae Lates calcarifer  Giant seabass  Ka-ka-dit 

3 
  

Sillaginidae Sillago sihama  Silver sillago Pin-lae-the-doe 

4 

  

Nemipteridae Nemipterus japonicus  

Japanese threadfin 

bream Shwe-nga 

5 

   

Nemipterus nematophorus  
Doublewhip 
threadfin bream Shwe-nga 

6 

  

Haemulidae Pomadasys hasta  Line silver grunt Nga-gon 

7 

  

Sciaenidae Pama pama  Pama  Nga-poke-thin 

8 

 

Mugiloidei Mugilidae Liza tade  Tade gray mullet Ka-ba-loo 

9 

   

Valamugil speigleri  
speiglerôs grey 
mullet  Ka-ba-loo-let-hnyi-nan 

10 

 

Polynemoidei  Polynemidae Polynemus paradiseus  Paradise thread fin Nga - ponna 

11 

 

Scombroidei  Scombridae  Rastrelliger kanagurta  Rake gilled mackerel  Pa-la too 

12 

 

Stromateoidei  Stromateidae  Pampus argenteus  Silver pomfret  Nga-mok-phyu 

Morphological Descripitions of Otoliths of Studied Species 

Hilsa toli (Valenciennes, 1847) Plate .1 A, B & C 

Shape : Elliptic, thin, small, with antero-dorsal margin sinuate, 

ventral margin irregular with deep identations. 

Outer side 

 

 

: Slightly concave in the medial and height of posterior area 

distinctly behind middle of otolith length, furrowed on 

dorsal and posterior rims. 
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Inner side : Slightly convex, furrowed on dorsal and posterior rims. 

Dorsal and ventral areas are similar in size. 

Anterior  region : Pointed; rostrum broad, long, pointed; antirostrum large, 

broad, pointed; excisura wide with a deep, acute notch. 

Posterior region  : Slightly rounded 

Sulcus acusticus : Rather deep; both cristal developed 

Ostium : Funnel-like, longer than cauda 

Cauda  : Round-oval, ending in the middle of the posterior half of 

the otolith. 

 

Lates calcarifer (Bloch, 1790) Plate .1 D, E & F 

Shape : Spindle- shaped, fairly thick, large, opaque, with both 

dorsal and ventral margin crenate to serrate. 

Outer side : Concave, rough, many radial furrows on the surface. 

Inner side : Convex, rough, radial furrows on the dorsal and ventral 

rim. Dorsal area fairly wide and extending to edge of 

antirostrum on dorsal side. Anterodorsal margin low with 

middle angle. 

Anterior  region : Pointed; rostrum broad, long, pointed; antirostrum short, 

pointed; excisura narrow with a moderately deep, notch. 

Posterior region :  Slightly pointed. 

Sulcus acusticus  : Moderately deep; both cristae well defined. 

Ostium : Funnel-like, shorter than cauda 

Cauda  : Tubular, strongly curved to the ventral area, ending close to 

the posterior margin. 

Sillago sihama (Forsskal, 1775) Plate.1 G, H & I   

Shape : Semicircular, thick, medium, opaque with dorsal margin 

entire and ventral margin sinuate. 

Outer side : Concave, medial and ventral area thick and present small 

lobules; dorsal rim smooth and thin. 

Inner side : Convex with entirely smooth; dorsal rim domed and ventral 

rim slightly convex; ventral area narrow and dorsal area 

very developed. 

Anterior  region : Pointed and prolonged; rostrum broad, long and pointed; 

antirostrum and excisura absent. 

Posterior region  : Slightly rounded. 

Sulcus acusticus : Shallow; both cristae poorly developed. 

Ostium : Tubular, straight, shorter than cauda. 

Cauda : Tubular straight, ending in the posterior margin. 
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Nemipterus japonicus (Bloch, 1791) Plate.1 J, K & L   

Shape : Oval, thin, medium, semitransparent, with ventral margin 

crenate and dorsal margin lobed. 

Outer side : Concave, many lobules and furrows on the dorsal surface 

and ventral surface slightly smooth. 

Inner side : Convex surface with smooth. Dorsal and ventral areas are 

similar in size. 

Anterior  region : Pointed; rostrum broad, short, pointed; antirostrum absent 

and excisura wide without a notch. 

Posterior region  : Oblique and rounded. 

Sulcus acusticus : Deep; two cristae well developed. 

Ostium : Funnel-like, shorter than cauda. 

Cauda  : Tubular, strongly curved, ending close to the  

posteroventral margin. 

Nemipterus nematophorus (Bleeker, 1853) Plate.1 M, N & O 

Shape : Pentagonal,thin, medium, semitransparent, with ventral 

margin crenate and anterior dorsal margin serrated. 

Outer side : Concave, radial furrows on the dorsal and ventral rim and 

uneven surface with small lobules. 

Inner side : Slightly convex, radial furrows on the dorsal surface and 

ventral uneven surface with slightly smooth. Dorsal and 

ventral areas are similar in size. 

Anterior  region : Pointed; rostrum broad, short, pointed; antirostrum very 

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 posteroventral 

margin. 

Pomadasys hasta (Bloch, 1790) Plate .1 P, Q & R 

Shape : Ovate, thick, large, opaque, with ventral margin sinuate and 

dorsal margin sinuate and a few broad crenulations and 

indentation. 

Outer side : Concave, dorsal and central surface with small lobules, 

ventral surface smooth. 

Inner side : Convex, ventral surface smooth without furrow. Dorsal area 

narrow and uneven with lobules. Dorsal rim high anteriorly, 

with posterior angle, ventral area very developed. 
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Anterior  region : Slightly pointed; rostrum broad, short and slightly pointed; 

antirostrum absent and excisura narrow, without a notch. 

Posterior region  : Round to oblique, 

Sulcus acusticus : Deep; both cristae well developed. 

Ostium : Rectangular, shorter than cauda. 

Cauda  : Tubular markedly curved to the ventral area, ending close to 

the posteroventral margin. 

Pama pama (Hamilton-Buchanan, 1822) Plate .1 S, T & U 

Shape : Irregular, thick, large, heavy massive, opaque, with dorsal 

margin crenate and ventral margin entire. 

Outer side : Convex; dorsal and central surface with groove and large 

lobules, ventral surface thin and smooth. 

Inner side : Convex, ventral surface smooth. Ventral area very 

developed and dorsal area very narrow. 

Anterior  region : Flattened; rostrum poorly defined, very short, very broad, 

flat with a small protuberance in the anterior-dorsal region; 

antirostrum and excisura absent. 

Posterior region  : Oblique  

Sulcus acusticus : Slightly deep; both cristae developed. 

Ostium : Tubular, not clearly differentiated from cauda. 

Cauda  : Round to discoidal, ending close to the posterior margin. 

Liza tade (Forsskal, 1775) Plate .1 V, W & X 

Shape : Oblong, thin, medium, semitransparent with dorsal margin 

sinuate and ventral margin crenate. 

Outer side : Concave; ventral surface with furrows and dorsal and 

central surface with lobules. 

Inner side : Convex, surface uneven with indentation. Dorsal areas 

narrow. 

Anterior  region : Pointed; rostrum short broad and pointed; antirostrum 

absent; excisura wide without a notch. 

Posterior region  : Irregular round. 

Sulcus acusticus : Slightly deep; both cristae developed 

Ostium : Funnel-like, shorter than cauda 

Cauda  : Tubular strongly curved, ending close to the mid- ventral 

margin. 
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Valamugil speigleri ( Bleeker, 1858) Plate .1 Y, Z & AA  

Shape : Kidney-shaped, thin, medium, semitransparent, with dorsal 

margin sinuate and ventral margin crenate. 

Outer side : Concave; dorsal surface with lobules and ventral surface 

with furrows 

Inner side : Convex, ventral rim have furrows and dorsal rim curved and 

no furrows. Dorsal area narrow. 

Anterior  region : Blunt; rostrum short, slightly broad, blunt; antirostrum very 

short and round; excisura wide without a notch. 

Posterior region  : Round to irregular 

Sulcus acusticus : Moderately deep; both cristae developed. 

Ostium : Funnel-like, shorter than cauda. 

Cauda  : Tubular, slightly curved to the ventral area, ending far from 

the posterior margin. 

Polynemus paradiseus (Linnaeus, 1758) Plate .1 BB, CC & DD 

Shape : Oblong, thin, medium transparent, with dorsal margin 

deeply crenate and ventral margin sinuate. 

Outer side : Slightly concave in anteroventral and posterior part flat. The 

whole surface have many furrows and small lobules. 

Inner side : Slightly convex, uneven surface with many furrows and 

lobules. Dorsal and ventral areas are similar in size. 

Anterior  region : Rounded; rostrum long, broad, rounded; antirostrum short, 

broad, pointed; excisura wide with a shallow, acute notch. 

Posterior region  : pointed . 

Sulcus acusticus : Slightly deep; both cristae well developed. 

Ostium : Funnel-like, shorter than cauda. 

Cauda  : Tubular, sinuous, ending close to the posteroventral margin. 

Rastrelliger kanagurta (Cuvier, 1817) Plate.1 EE, FF & GG 

Shape : Rectangular, thin, medium, transparent, with dorsal margin 

crenate and ventral margin serrated. 

Outer side : Concave, furrowed on dorsal and ventral rims 

Inner side : Convex, dorsal surface with lobules and ventral surface 

with furrows. Dorsal and ventral areas are similar in size. 

Anterior  region : Lanceolated;rostrum long, narrow, sharp pointed; 

antirostrum short, broad, blunt; excisura wide with a 

shallow, acute notch. 

Posterior region  : oblique 

Sulcus acusticus : Deep; both cristae well developed. 
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Ostium : Funnel-like, shorter than cauda 

Cauda  : Tubular straight, ending far from the posterior margin 

Pampus argenteus (Euphrasen, 1788) Plate .1 HH, II & GG 

Shape : Hexagonal, thin, medium, transparent with dorsal margin 

crenate, posteroventral margin dentate. 

Outer side : Flat, radial furrows on the dorsal and ventral rim, central 

region slightly high and small lobules. 

Inner side : Flat, radial furrows on the dorsal and ventral rim. Central 

region without furrows. Dorsal and ventral areas are similar 

in size. 

Anterior  region : Slightly pointed; rostrum long, broad, slightly pointed; 

antirostrum long, broad, pointed; excisura narrow with a 

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 the posterior margin 
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1. Anterior end   4. Ventral area 

2. Posterior end   5. Sulcus acusticus (groove) 

3. Dorsal area 

Plate.1 Otoliths and some marine fishes.  
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Plate.1 Continued.  
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Y. Lateral  view of Valamugil speigleri 
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Statistical analysis 

 Marine twelve different species belonging to ten families were analysed. Maximum 

otolith length and otolith weight were linearly related to total fish length for the studied fish 

species. Their regression parameters are given in Table 3.The morphometric measurements, 

shape factors of otolith and otolith index varied significantly among species (Table.2).  

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 

Lates calarifer  

Sillago sihama 

Nemipterus japonicus 

Nemipterus nematophorus 

Pomadasys hasta 

Pama pama 

Liza tade 

Valamugil speigleri 

Polynemus paradiseus 

Rastrelliger kanagurta 

Pampus argenteus 

17.55 

30.97 

13.5 

19.41 

18.6 

16.5 

25.95 

15.9 

14.75 

20.07 

23.03 

16.92 

3.2 

9.3 

6.2 

6.9 

6.8 

10 

9.9 

5.6 

5.2 

4.1 

4.4 

5.5 

2 

4.8 

3.2 

4.4 

4.3 

8.8 

7.9 

2.6 

2.2 

2.2 

2.4 

3 

0.0327 

0.468 

0.392 

0.3588 

0.3318 

2.1586 

4.214 

0.1354 

0.118 

0.0496 

0.0477 

0.0709 

1:55 

1:33 

1:22 

1:28 

1:27 

1:17 

1:26 

1:28 

1:28 

1:49 

1:52 

1:31 

1.6 

1.94 

1.94 

1.57 

1.58 

1.14 

1.25 

2.154 

2.36 

1.86 

1.83 

1.83 

0.01 

0.05 

0.063 

0.052 

0.049 

0.216 

0.426 

0.024 

0.023 

0.012 

0.011 

0.013 

 

Table2. Relationship between the total fish length-otolith length and total fish length-otolith 

            weight and coefficients of correlation (r) for twelve marine fish species collected from 

             Mandalay Markets. 
Relationship TL-LO   TL-WO   

Species Equation r SD Equation r SD 

Hilsa toli 

Lates calarifer  

Sillago sihama 

Nemipterus japonicus 

Nemipterus nematophorus 

Pomadasys hasta 

Pama pama 

Liza tade 

Valamugil speigleri 

Polynemus paradiseus 

Rastrelliger kanagurta 

Pampus argenteus 

LO=0.319+0.164TL 

LO=0.771+0.275TL 

LO=(-0.092)+0.466TL 

LO=5.167+0.088T.L 

LO=4.564+0.128TL 

LO=4.994+0.303TL 

LO=(-0.712)+0.409TL 

LO=0.563+0.317TL 

LO=(-0.346)+0.376TL 

LO=(-3.164)+0.362TL 

OL=(-3.066)+0.324TL 

LO=(-1.342)+0.404TL 

0.453 

0.927 

0.566 

0.727 

0.604 

0.392 

0.623 

0.684 

0.854 

0.826 

0.82 

0.643 

1.043 

1.665 

0.442 

1.962 

1.943 

1.606 

0.677 

1.151 

0.636 

1.152 

0.931 

0.861 

WO=(-0.003)+0.000T.L 

WO=(-0.07)+0.004T.L 

WO=(-0.075)+0.008T.L 

WO=0.023+0.001TL 

WO=0.01+0.001T.L 

WO =(-0.315)+0.032T.L 

WO =(-0.473)+0.034TL 

WO =(-0.022)+0.002TL 

WO =(-0.017)+0.002TL 

WO =(-0.009)+0.001T.L 

WO =(-0.03)+0.002T.L 

WO =(-0.007)+0.001T.L 

0.652 

0.927 

0.758 

0.36 

0.636 

0.618 

0.863 

0.844 

0.8 

0.875 

0.82 

0.781 

1.163 

1.606 

0.508 

2.14 

2.185 

1.562 

0.835 

1.507 

0.955 

1.682 

1.304 

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 features, so the investigated species are 

easily identified from the otolith characters. 

          In Perciformes, the 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 spindle shape in Lates calcarifer, semicircular in Sillago sihama, oval 

in Pomadasys hasta, irregular in Pama pama. Similarly, 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 oblong in Liza tade and 

kidney-shaped in Valamugil speigleri. Furthermore, otoliths character are different in the 

 

TL= total length, OL=otolith length, OW= otolith width, OWE=otolith weigth, AR= aspect ratio 
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different species and even if the same genus. In the genus Nemipterus, the difference between 

the otoliths is observed in the general shape; it is pentagonal in Nemipterus nematophorus and 

oval in Nemipterus japonicus.  

          The shape and the structure of sulcus acusticus are important characters in the 

distinguishing of the otoliths; In L. tade the ostium has funnel shape and cauda has tubular 

shape, it strongly curved, ending close to the mid- ventral margin. In V. speigleri the ostium 

and caudal have funnel and tubular shape, cauda slightly curved to the ventral area. Although 

they differ in the condition of cauda that strongly curved, ending close to the mid-ventral 

margin in L. tade and slightly curved to the ventral area of cauda in V. speigleri, they fall under 

the same family- Mugilidae. 

           It is also necessary to consider the shape of the dorsal area in the inner side; it is similar 

in size with the ventral area in Hilsa toli, L. calcarifer, Rastrelliger kanagurta, Polynemus 

paradiseus Pampus orgenteus, N. japonicus and N. nematophorus; dorsal area is smaller in 

size and ventral area very developed in P. hasta and P. pama; it is narrow in L. tade and V. 

speigleri and dorsal area is very well developed in S. sihama. 

           According to the revealed data from Table 1 and 2, in the case of P. pama, 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 1.25 and otolith index in 0.426, 

the greatest value in study species, so it is oldest fish among the studied fish.  

          In the case of P. hasta, 16.5cm in total length; 10 mm in otolith length, the largest 

measurement in study species, 8.8 mm in otolith width, the 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 species, so it is older fish among the studied fish. 

          Then, in the case of L. 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 otolith 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 fish among 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 in V. speigleri is 5.2 mm and the width is 2.2mm, it can be 

considered 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 otolith index, 0.426 in P. pama, the largest value among the study 

species and 0.01 in H. 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 that a 

relatively younger fish. Thus, it can be considered that P. pama is the oldest and H. 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 there is a moderate to high correlation between the length of the fish and the 

otolith length. In the present study, L. calcarifer is highest and P. hasta is lowest. Again, the 

coefficient of correlation ranged between r=0.927 to r=0.36. The result revealed to be highly to 
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moderately correlation between the length of the fish and the otolith weight. In this study, L. 

calcarifer is highest and N. japonicus is lowest.   

            Results of this study indicate that otolith weight would be a more accurate indicator of 

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 are compromised 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 fossils. It may be concluded that, the results of this 

study reveal clearly that the general detailed morphological description 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 differentiation of species from 

the special otoltihs morphologies.  
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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 species and onegenera were recorded in 

this area. Rotifer was found to be dominant group with 19 species followed by Cladocera with 

five species and Copepoda with one generarespectively. Among the collected specimen, 

Ceriodaphnia rigaudi was found to be dominant and rotifers were found in high number of 

species in Sunye In. Therefore, the presence or absence of healthy zooplankton populations can 

determine some commercial fisheries success in both fresh and salt water bodies.  

Keywords: Rotifer, Cladocera, Copepoda, Ceriodaphnia rigaudi 

Introduction  

Zooplankton (Greek; Zoon, animal; planktos, wandering) are myriads 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 are differences 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 cleanse the water 

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 Rotifera, Cladocera and 

Copepoda have been reported.Zooplankton occupy 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 invertebrates, fishes and sometimes for aquatic birds. Some species have been 

reported as characteristic 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 

ecology ñservicesò such as decomposition and nutrient cycling. Identification of zooplankton 

species in food webs is essential part of managing aquatic bodies (Singh et al., 2012). 

Zooplankton communities are typically diverse and occur in almost all of freshwater 

habitats. Zooplankton supports the economically important fish populations. Sunye In (Lake) is 

a large inland body of standing water in the Mandalay region. Sunye In support high fish meal 

production of freshwater fishery upon which the inhabitats of the 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 to determines the live food organisms for the freshwater ecosystem. 
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Materials and Methods 

 

 

 

 

 

 

 

 

 

                                                                                                                                 Figure 2. Plankton Net 

 

Study Area 

  Sunye In (Lake) is located in Sintkaing Township, Mandalay Division. It lies between 

North Latitude 21° 40' and 21↔ 41⇔, East longitude 96° 13' and 96° 14' (Fig 1). It covers an area 

of 3.64 km
2
 and the depth of water level is about 3.9 m in the rainy season. It covers an area of 

2.54 km
2
 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 were collected by using plankton net, with a mouth diameter of 12 cm and 50 

The plankton samples were hauled horizontally from the surface water. (Fig 2) 

Preservation and Identification 

  The final volume of the filtered sample 150 ml in plastic bottles were preserved by adding 5 ml 

of 4% formaldehyde solution. The sample 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 10 x 

40. For species identification, the following references were used; Edmonson (1966), Pennak (1989), 

Dodson and Frey (1991), Shiel (1995), Witty (2004) and Segers (2007). 

RESULTS 

 In the present investigation, a total of 25 species of zooplankton comprising 19 species 

of rotifer, 5 species of cladocera and one species of cyclopid copepod were recorded in Sunye 

In(Lake). (Table 1) The percentage composition of each species in Table 2 and the 

microphotograph of  studied species were also described. (Plate 1) 

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 length ranges                  

(0.25mm-0.38mm) and body width ranges (0.2mm-0.33mm). 

 

Fig 1. Showin the map for the collection of specimen 

(Source: Google earth) 
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Asplanchna priodonta Gosse, 1850  

 Non-loricated rotifer; body is large, transparent, sac-shaped. There is no anterior and 

posterior spine.Without appendages and attachment disc. Corona is circular disc-like structure, 

ciliated at the margin.The measurement of the body length ranges (0.25 mm- 0.53 mm) and 

body with ranges (0.18 mm- 0.3 mm). 

Anuraeopsis fissa Gosse, 1851   

 Body small and oblong; lorica composed of two plates, dorsal plate arched over flat and 

smaller ventral plate. There is no spine at the anterior and posterior margin of lorica. The head 

region has a tuft of cilia, below this region lies ciliated corona region.Ciliated lateral antennae 

is present on the head region. No foot or attachment disc on ventral surface. Eggs are ablong or 

pea shaped and closely attach to the posterior-ventral surface in on erected position. The 

measurement of the body length ranges (0.08-0.1 mm) and body width ranges (0.05mm-

0.08mm). 

Brachionus angularis Gosse, 1851  

 Lorica is stiff, pot-shaped and has two anterior spines, posterioir spines are absent. The 

lateral margin of lorica is not smooth but angled. The lorica is gradually wider with angles 

from the corona region to middle portion. Then 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 (0.08 mm ï 0.1 mm) and body width ranges 

(0.08 mm-0.10 mm) 

Brachionus bennini Leissling, 1924  

 Lorica is granulated oval-shaped and has six anterior spines, posterior spines are absent. 

The anterior medial spines are a little longer than the other four anterior spines. 

Brachionus calyciflorus Pallas, 1766  

 Lorica is stiff, oval-shaped bearing four anterior spines and four posterior spines.Two 

postero-lateral spines are longer than the middle posterior spines. Sometimes two postero-

lateral spines are short or absent. Eggs usually attach to posterior end of the body (sometimes 

one, two, three or four). 

 The measurement of the body length ranges (0.2 mm-0.25 mm) and body width ranges 

(0.1mm - 0.13 mm). 

Brachionus caudatus Barrois &  Daday 1894 

 Lorica is stiff, oval-shaped bearing four short anterior spine, two equal size 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 mm- 0.15 mm). 

Brachionus diversicornis (Daday, 1883) 

 Lorica stiff, body ablong with four anterior spines; the two antero-lateral spines are 

longer than the two anteromedial spines. These two spines are very small and close to each 

other. Two unequal length posterior spines are present. The shorter spine is hook-shaped. Eggs 

(usually one and sometimes two) oval-shaped and attached to the posterior end of the body. 
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Brachionus falcatus Zacharias, 1898 

 Lorica stiff, barrel-shaped and strongly compressed laterally. The 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 which are slightly bent backward in lateral view. Eggs 

usually attach to posterior end of the lorica (one or two). 

Brachionus forficula Wierzejski, 1891  

 Lorica stiff, barrel-shaped, lorica has four anterior spines and two posterior spines. The 

two anterolateral spines 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 attached to the posterior end of 

the body.  Body length (anterio-lateral spine to longer posterior spine ranges) (0.15 mm-0.2 

mm), body width ranges (0.08 mm-0.1 mm) and (anterio-lateral spine to short posterior ranges) 

(0.1 mm ï 0.18 mm) 

Brachionus quadridentatus 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 anterio- intermediate spines are 

the shortest. The two anterio-lateral spines are medium size.Two 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 and usually attach to posterior end of the lorica. 

Keratella tropica (Apstein, 1907) 

 Body flattened dorso-ventrally and the dorsal surface of lorica with a pattern of 

polygonal facets.Six 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 posterior end of the lorica. Body lenth 

(anterior- lateral spine to longer posterior spine) ranges (0.15 mm- 0.23 mm), body width 

ranges (0.08 mm) and (anterior-lateral spine to short posterior spine) ranges (0.13 mm-0.15 

mm). 

Lecane luna (Muller, 1786) 

 Lorica stiff, luna-shaped.It is composed of ventral plates and dorsal plates.The 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, which project through 

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, tapers to narrow head apterature. It is composed of dorsal plates and 

ventral plates. Lorica anterior margin 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 square-shaped. There is no spine at the anterior and posterior 

end. The extra corona is very large, occupying the large end of the cone-shaped structure, 

which are highly developed, powerful swimming organs, which are set off at a distance from 
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the remainder of the corona.Body with 12 flattened circular appendages called paddles attach 

dorsolateral and ventral surfaces near anterior end. Eggs are (one or two) attached at the 

posterior end of the body. 

 The measurement of the body length ranges (0.10 mm-0.13 mm) and body width 

ranges (0.06 mm- 0.08 mm). 

Trichocerca ruttneri   Donner, 1953  

 The body is no elongated. The trunk 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 obliquely, only one obvious toe pointed at the distal end. 

Hexathra mira (Hudson, 1871) 

 The body is conical shaped bearing six appendages of the unequal length, they are stout 

and striated muscular appendages. The corona region is disc-liked structure and each has 

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 (0.15mm- 0.18 mm) and the body width ranges (0.08 mm- 0.1 mm) 

Filinia longiseta (Ehrenberg, 1834) 

 Without lorica, body is nearly oval-shaped. There is no 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 below the corona. 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 posterior end of the body. The measurement of the body length ranges (0.5 mm-

0.53 mm) and body width ranges (0.08 mm)  

 Filinia terminalis (Plate, 1886)  

 Without lorica, body is thin, flexible and sac-shaped. There is no appendages and 

attachement disc. Two anterolateral spines equal in length; with one terminal posterior spine. 

The measurement of the body length ranges (0.23mm-0.35mm) and body width ranges 

(0.08mm). 

Diaphanosoma leuchtenbergianum (Fisher, 1850) 

 Eye not filling end of head, pigment small, colour hyaline. No rostrum, fornix or 

ocellus.Antennule small, truncate; olfactory setae terminal, with slender flagellum.Doral 

ramous of antennae 2-jointed; ventral 3-jointed. Reflex antenna reaching or exceeding 

posterior margin of valves.  Body length ranges (0.45 mm- 0.7 mm) and body width ranges 

(0.18 mm- 0.3 mm). 

Ceriodaphnia rigaudiRichard, 1844 

           Head small and depressed. Head produced infront of antennules into a short, conical 

sharp pointed, horn-like process. Vertex a rounded or angular projection nearly filled by eye; 

ocellus small.Antennules rather slender; lateral sense-hair somewhat distal to middle. Valves 

subquadrate, usually ending on a short spine; hexagonal patches all over the body.  

Postabdomen with 5 to 6 anal spines.Claws smooth or denticulate.The measurement of the 

body length ranges (0.3mm-0.53mm) and body width ranges (0.2mm-0.35mm). 
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Macrothrix laticornis (Jurine) 1820  

 Body round-ovate.Head evenly rounded.Ocellus present.Rostrum short ventral margin 

of valves ordinarily with long, movable spines, which project in several directions. Antennules 

broader distally; a setiferous projecton on posterior margin near apex; anterior margin with 

several fine incisions and clusters or rows of hairs; olfactory setae conspicuously 

unequal.Postabdomen not bilobed, with numerous fine spines and hairs; anus terminal.Claws 

small. The measurement of the body length ranges (0.22mm-0.38 mm) and body width ranges 

(0.15mm-0.25mm).  

Moina micrura Kurz, 1874  

 Small, body transparent, head relatively very large, with deep cervical sinus. 

Supraocular depression small or absent; no rostrum ocellus absent. Postabdomen extended into 

conical postanal part, bearing ciliated spines and bident.Terminal portion of postabdomen 

small with 4 to 6 spines.Claws pectinate. The measurement of the body length ranges (0.48 

mm-0.68 mm) and body width ranges (0.15 mm- 0.33 mm)  

Alona intermedia (Sars, 1862) 

 Body evenly arched but not very high. Postabdomen long, broad enlarged toward apex, 

with rounded angle; 8 to 9 marginal denticles 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. 

Microcyclops sp. 

 Anterior part of body much broader than posterior.Mark constriction between somites 

of 4 th and 5
th
 legs.Caudal setae unequal in length.First antenna of 12 segments, distal 

segments of first antenna without hyaline spines. The distinct or partly distinct segment of leg 

5 with an apical seta and small or slender spine on the inner side. The measurement of the body 

length ranges (0.4 mm ï 0.63 mm) and body with ranges (0.1 mm-0.15 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 leuchtenbergianum   

  

Daphnidae Ceriodaphnia rigaudi   

  

Macrothricidae Macrothrix laticornis   

  

Moinidae Moina micrura    

  

Chydoridae Alona intermedia   

 Cyclopoida Cyclopidae Microcyclops sp.   

 

 

 

 

 

 

 

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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   I.B.falcatus                         J. B.forficula                   K.  B.quadridentatus             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 In (Lake) 

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 Brachinous diversicornis 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 Alona intermedia 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 Cladocera and one species of cyclopoid copepod were recorded in Sunye 

In (Lake).  

 Among the zooplankton groups, Rotifer belonging to order Ploimida and Flosculariceae 

under seven families were observed in the present study. Under the order Ploimida, five 

families; Asplanchnidae, Brachionidae, Lecanidae, Synchaetidae and Trichocercidae whereas 

the order Flosculariceae includes two families Haxathridae and Filiniidae were recorded during 

the study period. 

 In the family Brachionidae includes three genera Anuraeopsis, Brachionus and 

Keratella. Among these genera, the genus Brachionus consists of eight species that occupied 

about half of the studied rotifer species. They were dominated over other rotifer species. 

 A total of six species of Crustacea includes two orders; Cladocera and Cyclopoida were 

recorded in the present study. Family Sididae, Daphnidae, Macrothricidae, Moinidae and 

Chydoridae were belonging to order Cladocera. Order Cyclopoida includes only one 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 not be 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. Among them, Asplanchna 

priodonta, Aruraeopsis fissa, Brachionus argularis, B.diversicornis, B.falcatus, 

B.quadridentatus, Lecane luna, Polyarthra vulgaris, Hexathra mira and Filinia longiseta were 

the same with the present study.  

 In comparison with the number of zooplankton species to that of Su Nanda Aung 

(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 genus Brachionus, only one species of genus 

Asplanchna, Keratella, Lecane, Polyarthra and 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 No (2) Central Workshop (Amarapura Township) for 

her Master of Research Degree. Fourteen species of rotifers were the same and the rest of the 

species are different with the present study. This may due to the difference in source of water 

and physico-chemical characteristic 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 rotifer species belonging to 12 genera were identified. Among them, 

for species of genus Brachionus, only one species of Filina, Keratella and Lecane were the 

same with the present study and occurrence of Keratella and Brachionus are indicative of 

nutrient rich status of the water body. 

 Among the collected rotifer species, various form of Brachionus calyciflorus are seen 

in the present study. Pennak (1989) stated that in B.calyciflorus, lorica with all degree of 

development in the four posterior spines have been reported, 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 predatory Asplanchna.  Among the collected specimen of 

lorica without posterior spines are found in February 2015 and well developed posterior spines 

are found in December 2014. 

 In comparison with size of the rotifer species especially in genus Brachionus among the 

record of EindraHtooKyaw (2014) , the body length of B. angularis(0.10 mm-0.15 mm), B. 

calyciflorus (0.24 mm- 0.36 mm) and  B. caudatus were (0.07 mm- 0.20 mm) respectively. 

 In the present study, the body length of  B. angularis (0.08  - 0.1 mm), B. calyciflorus 

(0.2 mm- 0.25 mm) and B. caudatus were (0.15 mm- 0.2 mm) respectively. It was observed 

that the size of the rotifer species in the present   study were different with the record of 

EindraHtooKyaw (2014). 

            Comparison with the size of crustacean zooplankton in the study of some common 

zooplankton in the Yenimyaung of Mandalay University Campus by Win Maw Oo (2001).She 

recorded the body length of Ceriodaphnia rigaudi (0.42 mm ï 0.49 mm), Macrothrix 

laticornis(0.41 mm- 0.43 mm) and Microcyclops sp. were (0.63 mm- 0.87 mm)  were 

respectively. 

 In the present study, the body length of Ceriodaphnia rigaudi(0.3 mm- 0.53 mm), 

Macrothrix laticornis (0.22 mm- 0.38 mm) and Microcyclops sp. were (0.4 mm- 0.63 mm) 

respectively. It was observed that the size of the crustacean zooplankton in the present study 



Banmaw University Research Journal Vol. 9 179 

were different with the record of Win Maw Oo (2001). The sizes may differences may due to 

the nutrient richness and environmental variables are difference between the studied area. 

 In the present study based on the number of species and relative abundance (No of 

individuals per litre), rotifers were the dominant group in Sunye In (Lake) (41.88%), followed 

by cladocera (35.48%) and copepod (22.64%). Among the collected specimen, Ceriodophria 

rigaudi found to be abundant (33.63%) and dominant than other zooplankton species 

Microcyclops sp. was found to be sub-dominant (22.64%). 

 Among the collected specimen, male and female of Microcyclops sp. 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. They are very 

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 concluded that the microcrustacean zooplankton, 

Ceriodaphria rigaudi was 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 commercial fisheries success in both fresh  and salt water 

bodies.Zooplankton are 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) 
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Abstract 

A study on urban trees in Bo-tet-kone and Let-kaung villages, Patheingyi Township in 

Mandalay Division has been carried out from July, 2014 to August, 2015. 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 I), a total number of 1084 tree individuals 

representing 40 species of 38 genera belonging to 22 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 population. The seven species found in this research were Mangifera 

indica L. 12.93%, Tamarindus indica L. 10.20%, Tectona grandis L.f. 8.97%, Annona 

squamosa L. 6.89%, Azadirachta indica A. Juss. 6.27% and Leucaena leucocephala (Lam.) DC. 

5.89% and Cocos nucifera 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 neighborhoods. Urban trees 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, community 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, one of the 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 trees (Sabhaswal, 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 economy. Urban 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 (Patheingyi Township). Patheingyi Township is one of the 33 Townships in 

Mandalay Division. It lies between the North Latitudes of 21° 50' and 22° 09' and the East 

Longitudes of 96° 01' and 96° 22'. The total area of Patheingyi Township is 231.81 square 

miles (373.04 Km
2
). 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 (2.06km2) and 0.70 square miles (1.13) km2 in 

                                                 
*
 Professor, Dr. Department of Botany, University of Banmaw 

 



Banmaw University Research Journal Vol. 9 

 

182 

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%, Lamiaceae 8.97 %, Annonaceae 7.43%, and Meliaceae 6.39% 

respectively. The most common tree species are Mangifera indica L. 12.93%, Tamarindus 

indica L. 10.20%, Cocos nucifera L. 9.89%, Tectona grandis L.f. 8.97%, Annona squamosa L. 

6.89%, Azadirachta indica A .Juss.6.27% and Leucaena leucocephala (Lam.) 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 what 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 species, to 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 project are the villages of Bo tet kone (Site I) and Let Kaung 

(Site II), Patheingyi Township in Mandalay Division.  

Data Collection 

 The field collection was surveyed in a period between July, 2014 and August, 2015. All 

the collected specimens were recorded as photographs. For morphological characteristics, the 

collected specimens were identified according to Hooker (1881 -1887), Brandis (1906), Backer 

(1965) and Dassanayake (1980 - 2001). The systematic arrangement of families was carried 

out by the classification 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: 

  Density (D) =    
No. of individuals of the species in all the sample plots

Total no. of sample plots studied 
   

The relative density (R.D) of a species can be calculated with the help of the following 

formula: 

           Relative Density (R.D) = 
No. of individuals of the species 

100
No. of individuals of all species 

³                                                                         

 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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 Frequency (F) = 
No. of sample plots in which the species occur 

100
Total no. of sample plots studied  

³            

 For phytosociological purpose it is generally expressed as relative frequency (R.F) and 

is determined with the following formula: 

Relative Frequency (R.F) = 
No. of occurrence of the speci 

100
No. of occurrence of all the species  

³                                                        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

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 species 

 In total individuals 2598, a total of 60 species belonging to 53 genera of 24 families 

were included in study areas (site I and site II). The list of the collected species was stated in 

Table (1). 

 

 

Source: Land Records Department, Patheingyi 

Map of Patheingyi Township 
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Table (1)  The list of the collected species from study area (site I and site II) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Table (1).  Continued36 

Order  Family Species Remark 

Magnoliales Annonaceae Annona squamosa L. Exotic 

  Polyalthia longifolia (Sonnerat.) Exotic 

Fabales Fabaceae Acacia auriculiformis Benth. Exotic 

  Acacia leucophloea (Roxb.) Willd.  Exotic 

  Acacia nilotica (L.) Delile. Indigenous 

  Albizia lebbeck Benth. Indigenous 

  Bauhinia purpurea L. Indigenous 

  Butea monospama (Lam.) Taub. Indigenous 

  Delonix regia (Bjer ex Hk.) Rafin. Exotic 

  Leucaena leucocephala (Lam.)DC. Exotic 

  Pithecellobium dule (Roxb.) Benth.     Indigenous 

  Pterocarpus macrocarpus Kurz. Indigenous 

  Samanea saman (Jacq.) Merr. Exotic 

  Sesbania grandiflora Per.var.coccinea       Exotic 

  Senna siamea (Lam.)Irwin & Barneby.     Indigenous 

  Tamarindus indica L. Indigenous 

Rosales Rhamnaceae Ziziphus mauritiana Lam. Indigenous 

 Moraceae Artocarpus heterophyllus Lam. Exotic 

  Ficus raemocarpa Miq. Indigenous 

  Ficus virens Ait.  Exotic 

  Streblus asper  Lour. Indigenous 

 Clusiaceae Mesura ferrea L. Exotic 

   Callophyllum inophyllum L. Exotic 

Malpighiales Euphorbiaceae Embilica officinalis  Gaertn.       Indigenous 

  Cicca acida (L.) Merr. Indigenous 

Myrtales Combretaceae Terminalia ballerica Roxb. Indigenous 

  Terminalia catappa L. Exotic 

 Punicaceae Punica granatum L. Exotic 

 Myrtaceae Eucalyptus citriodora Hk. Exotic 

  Psidium guajava L. Indigenous 

  Syzygium grande (Wight) N.P. Balakishnan Indigenous 

  Syzygium jambos L. Indigenous 

Sapindales Anacardiaceae Mangifera indica L. Indigenous 

  Lannea coromandelica (Houtt.) Merr. Indigenous 

  Spondias dulcia Willd. Exotic 




