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ôy!löìëû� !löì•þ� þ›yöìîûÐ� ~îûy�xÒ�¤yîû–†þyîÅléŸé’þy¥zéŸéx:y¥z’þ�xyîû�xÒ� öíöì†þ�
ôyVþy!îû� ’þzIµ¡•þyîû�xyöì¡yöì•þ�‡%î�èþy¡�î,!kþ� öþ›öìëû�íyöì†þÐ�~•þ�•þy’þüy•þy!’þü�
~öì˜îû�î,!kþ�¥öìëû�íyöì†þ�öë�²Ìyëû�²Ì!•þ�¤®yöì¥�†þy!�þ‚�†þöìîû�~öì˜îû�î,!kþ�ö†þ�!lëûsf”�
†þîûöì•þ�¥ëûÐ�’þy¡þ›y¡y�!löìëû�~öì˜îû�’þzF‹þ•þy�öôy�þyô%!�þ�25éŸé40�ö¤!ô�¥ëû�~î‚�
~îûy�4éŸé8�ö¤!ô�ôöì•þy�‹þG’þüy�¥ëû–�•þy¥z�~¥z�’þz!q˜�¤y™yîû”•þ�!þ›Séöìlîû�¤y!îûöì•þ�
îÄî¥yîû�†þîûy�¥öìëû�íyöì†þÐ

5Š� ¥y¥zöì@ýÌy!æþ¡y� !þ›ly!�þ!æþ’þy� ŒHygrophila pinnatifidaŠ� éŸé� ¥y¥zöì@ýÌy!æþ¡y�
!þ›ly!�þ!æþ’þy�~ôl�~†þ!�þ�’þz!q˜�öë�þyöì†þ�!löìëû�ly�î¡öì¡�~¥z�’þzþ›ô¥yöì˜öì¢îû�
�¡��̂ ySé�¤Á›öì†þÅ�ö¡‡y�x¤Á›)”Å�öíöì†þ�ëyöìîÐ�î•þÅôyöìl�~¥z�’þz!qöì˜îû�‹þy!¥˜y�
²Ì‹þ[þ�öî¢#Ð�~!�þG�~†þ!�þ�¤¥��öÞ�þôë%_«�’þz!q˜Ð�~¥z�’þz!qöì˜îû�¤î�öíöì†þ�
xy†þ£ìÅ”#ëû�îÄyþ›yîû�¥¡�~îû�þ›y•þyîû�̂ ‘þlÐÐ
~¥z�ˆySé�xyl%!îëûy¤–�æþylÅ�~îû�ô•þ�þ›yíöìîû�îy�†þyöì‘þ�öî„öì™�î¤yöì•þ�¥ëûÐ�•þ#îÊ�
xyöì¡y�öþ›öì¡�~¥z�’þz!qöì˜îû�þ›y•þyîû�îû.�¡y¡öì‹þ�¥öìëû�ëyëûÐ�~¥z�’þz!qöì˜îû��lÄ�
~†þ�%þ� öî¢#� þ›!îûôyöìl� †þyîÅléŸé’þy¥zéŸéx:y¥z’þ� G� ¤yöìîûîû� ²Ìöìëûy�lÐ� ôyVþy!îû�
xy†þyöìîûîû�~¥z�ˆySé��þÄyöìBþîû�ô™Ä�èþyöìˆ�îy�!þ›Séöìl�÷¢¡#�xl%¤yöìîû�îÄî¥yîû�†þîûy�
ëyëûÐ�~¥z�ˆyöìSéîû�î,!kþ�öî¢�•þy’þüy•þy!’þü�¥ëû�G�xöìl†þ�¤ôëû� �þÄyöìBþîû��öì¡îû�
’þzþ›öìîû� ’þzöì‘þ�xyöì¤�~î‚� ö¤¥z�x‚öì¢� öî=l#� îûöì.îû� ¤%¨îû� æ%þ¡� ¥ëûÐ� ’þz_îû�
†þyly’þyöì•þ�²Ìy®�~¥z�’þz!qöì˜îû�²Ì�y!•þîû�þ›y•þyëû�¡y¡�èþyî�xöìl†þ�öî¢#�¥ëûÐ

6Š�¡öìˆöìlwy�ŒLagenandra spƒŠ�éŸé�~¥z�’þz!q˜!�þ�ô)¡•þ�èþyîû•þ�öíöì†þ�~öì¤öìSé�
~î‚�~!�þ�~†þ!�þ�ôyVþy!îû�xy†þyöìîûîû–�‹þG’þüyéŸéþ›y•þyîû� !e«öì²Wzyöì†þy!îûöìlîû�ôöì•þy�
~†þ!�þ�ˆySéÐ�~!�þ� !e«öì²Wzyöì†þy!îûöìlîû� ôöì•þy¥z�xÄyöì†þyëûy!îûëûyöìô�îÄî¥yîû� †þîûy�
öëöì•þ� þ›yöìîû–� •þöìî� ~öì˜îû� îûöì.îû� !‘þ†þ‘þy†þ� !î†þyöì¢îû� �lÄ� þ›ëÅy®� xyöì¡yîû�
²Ìöìëûy�lÐ�~öì˜îû�þ›y•þy�4éŸé8�ö¤!ô�‹þG’þüy�~î‚�6éŸé12�ö¤!ô�¡Áºy�¥Gëûyîû�̃ îû&”�
~¥z�ˆySé�ö˜‡öì•þ�öî¢�‹þG’þüy�¡yöìˆÐ�~öì˜îû�îû.�~†þ¥z�þ›y•þyëû�²Ìyëû¢¥z�’þzIµ¡�
öî=!l�G�xl%Iµ¡�¤î%��öíöì†þ�¡y¡éŸéöî=!l�þ›ëÅhsý�¥ëûÐ�l•%þl� þ›y•þy=öì¡y�
æþÄy†þyöì¢�öˆy¡yþ›#�¥öìëû�íyöì†þÐ�~!•þ�~†þ!�þ�ö¡yéŸéö�þ†þ�~îû��lÄ�xy˜¢Å�̂ ySé–•þöìî�
~¥z�̂ yöìSéîû�xÒ�†þyîÅl�’þy¥z�x:y¥z’þ�²Ìöìëûy�l�¥ëûÐ�~¥z�̂ ySé�™#öìîû�™#öìîû�îyöì’þüÐ�
¤ôöìëûîû�¤yöìí�¤yöìí�~¥z�ˆySé�~†þ�þy�þ›%îû&�¡•þyöìly�îûy¥zöì�yô�ˆ‘þl�†þöìîû�~î‚�
ö¤‡yl�öíöì†þ�l•%þl�’þz!qöì˜îû��§Ã�¥ëûÐ

¥y¥zöì@ýÌy!æþ¡y�þ›!¡Á›yôÅy�

¥y¥zöì@ýÌy!æþ¡y��!þ›ly!�þ!æþ’þy

¡öìˆöìlwy�



†þîûöì•þ� x!èþKþ•þyîû� ˜îû†þyîûÐ� •þySéy’þüy� ~¥z� ˆySé� î•þÅôyöìl� !îþ›§¬� ²Ì�y!•þîû�
xhsýè%þÅ_«Ð�•þy¥z�~¥z�̂ ySé�~îû�îÄî¥yîû�ly�†þîûy¥z�’þz!‹þ•þÐ�

10Š�¤Äy¡!èþ!lëûy�ŒSalvinia sp.Š�éŸé�’þzþ›öìîû�öë�’þz!q˜=öì¡y�!löìëû�xyöì¡y‹þly�
†þîûy�¥¡–�ö¤=öì¡y�¤î¥z��öì¡îû� !löì‹þ�¥ëûÐ� !†þv�~¥z�¤Äy¡!èþ!lëûy�èþy¤ôyl�
’þz!q˜Ð�~öì˜îû�ô)¡�’þzê¤�xy!æÊþ†þy�¥öì¡G�î•þÅôyöìl�xyôyöì˜îû�ßiyl#ëû��¡y¢öìëû�
~öì˜îû�’þzþ›!ßi!•þ�’þzöìÍÔ‡öìëyˆÄ�èþyöìî�¡ÇþÄ�†þîûy�ëyëûÐ�¤%¨îû�¤î%��îû.�~îû�þ›y•þy�
þ›îûþ›îû�¤y�yöìly–�xyîû� þ›y•þyîû�Gþ›öìîû�“ß›y¥z†þ”�~öì˜îû�xlÄ•þô� ÷î!¢ÜTÄÐ�
îy‚¡yëû�~öì˜îû�“ ¥„z˜%îû�†þy!l”�îöì¡G�’þy†þy�¥ëûÐ�

~¥z�’þz!q˜�ö†þ��þÄyöìBþ�îÄî¥yîû�†þöìîû��þÄyöìBþîû��öì¡�!ôöì¢�íy†þy�!l’þz!�þÆöìëûr�þ�!lëûsf”�
†þîûy�ëyëû–�•þyöì•þ�¢ÄyG¡yîû�þ›!îûôy”�!†þS%é�þy�†þöìôÐ�•þöìî�~öì˜îû�’þzIµ¡�xyöì¡yîû�
!löì‹þ�îûy‡öì¡�~îûy�‡%î�•þy’þüy•þy!’þü�î,!kþ� þ›yëû�G��þÄyöìBþîû�’þzþ›öìîû�Sé!’þüöìëû�ëyëûÐ�
•þy¥öì¡�xyîû�~†þ˜ô�ö˜îû#�ly�†þöìîû�öîöìSé�öæþ¡%l�ö†þyl�™îûöì”îû�’þzþ›ô¥yöì˜¢#ëû�
�¡��’þz!q˜�xyþ›lyîû��þÄyöìBþîû�¤yöìí�ôylyl¤¥z�¥öìî�xyîû� !‘þ†þ�†þöìîû�öæþ¡%l�
•þyöì†þ�ëb¥z�îy�†þîûöìîl�!†þèþyöìîÐ�•þyîûþ›îû�xöìþ›Çþy�†þîû&l�!†þèþyöìî�xyþ›lyîû�
xÄyöì†þyëûy!îûëûyöìôîû�‰îû�¥öìëû�ëyëû�xyþ›lyîû�îy!’þüîû�xlÄ•þô�̃ ¢Ål#ëû��yëûˆyÐ�

7Š�!¡ôöìly!æþ¡y�ö¤!¤!¡öìæÏþyîûy�ŒLimnophila sessilifloraŠ� éŸé� !¡ôöìly!æþ¡y�
öìˆyöìeîû�xöìl†þ� ²Ì�y!•þîû� ’þzê¤�~¥z� ’þzþ›ô¥yöì˜¢–� •þyîû� ôöì™Ä� !¡ôöìly!æþ¡y�
ö¤!¤!¡öìæÏþyîûy�xlÄ•þôÐ�~!�þG�~†þ!�þ�¤¥��öÞ�þôë%_«�’þz!q˜Ð�‡%î�¤¥öì��xÒ�
xyöì¡y–�¤yöìîûîû�îÄî¥yöìîû�~¥z�̂ ySé¤%¨îû�èþyöìî�öîöì’þü�Göì‘þÐ�•þöìî�xlÄ�̂ yöìSéöì˜îû�
ôöì•þy¥z�†þyîÅléŸé’þy¥zéŸéx:y¥zöì’þîû�îÄî¥yöìîû�~öì˜îû�î,!kþ�cîûy!§º•þ�¥ëûÐ�~¥z�ˆySé�
~†þ¤yöìí�xöìl†þ=öì¡y�î¤yöì¡�ö˜‡öì•þ�öî¢�èþy¡�¡yöìˆÐ�~öì˜îû�xöìl†þ�¤ôëû�
†þyîÁºyéŸéîû�!î†þÒ�!¥¤yöìî�îÄî¥yîû�†þîûy�öëöì•þ�þ›yöìîûÐ�~¥z�’þz!q˜�ö†þ�!þ›Séöìlîû�
¤y!îû� ö•þ�îÄî¥yîû�†þîûy�¥ëûÐ�~•þÇþ”�xy!ô�öë�’þz!q˜=öì¡y� !löìëû�xyöì¡y‹þly�
†þîû¡yô�ö¤=öì¡y�ô%¡•þ�ö¡yéŸéö�þ†þ��þÄyöìBþîû��lÄ�öî¢#�îÄî¥yîû�¥öìëû�íyöì†þÐ�~îû�
þ›öìîû� xy!ô� öë=öì¡y� !löìëû� xyöì¡y‹þly� †þîûî� ö¤¥z� ’þzþ›ô¥yöì˜¢#ëû� �¡��
’þz!q˜öì˜îû�‹þy!¥˜y�~†þ�%þ�öî¢#Ð�~öì˜îû��lÄ�†þyîÅléŸé’þy¥zéŸéx:y¥z’þ–�’þzF‹þ�•þ#îÊ•þyîû�
xyöì¡y–�¤yîû�²Ìöìëûy�l�¥ëûÐ
8Š�!¡ôöìly!æþ¡y�xyöìîûyôy!�þ†þy�ŒLimnophila aromaticaŠ�éŸé�~�þy�~†þ�þy�¤¥��
öÞ�þô�’þz!q˜�ëy�~!¢ëûyöì•þ�þ›yGëûy�ëyëûÐ�~!�þ�²Ìyëû¢¥z�~!¢ëûyîû�™yöìlîû��!ôöì•þ�
xyˆySéy� !¥¤yöìî� ö˜‡öì•þ� þ›yGëûy� ëyëûÐ� ~¥z� ’þz!qöì˜îû� þ›y•þy� ¤îû&� ¤î%��~î‚�
!þ›Séöìl� öî=!l�¥ëûÐ�xlÄylÄ�¡y¡�’þz!qöì˜îû� ôöì•þy�~îû� îû.G�’þzF‹þ�xyöì¡yîû�
¤îûîîûyöì¥îû� ’þzþ›îû� !lèþÅîû� †þöìîûÐ� †þyîÅléŸé’þy¥zéŸéx:y¥z’þ� �öì¡� !˜öì¡� ~¥z� ˆySé�
•þîû•þ!îûöìëû�öîöì’þü�Göì‘þÐ�~¥z�’þz!q˜�’þzF‹þ TDS�~îû��öì¡G�èþy¡�èþyöìî¥z�¥ëûÐ�
~öì˜îû�²Ì™yl•þ/�!þ›Séöìlîû�¤y!îûöì•þ�îÄî¥yîû�†þîûy�¥öìëû�íyöì†þÐ�~¥z�’þz!q˜�’þy‹þ�
÷¢¡#�ö•þ�îà¡�îÄî¥yîû�†þîûy�¥öìëû�íyöì†þÐ�

9Š�~!îûG†%þ¡l�îûby!ˆ!îû†þyô�ŒEriocculon ratnagiricumŠ�éŸé�~¥z�’þz!q˜�~†þ�
!îþ›§¬�²Ì�y!•þîû�’þz!q˜�ëy�èþyîû•þ�öíöì†þ�’þzq(•þ�¥ëûÐ�~¥z�’þz!q˜�Ö™%ôye�èþyîûöì•þîû�
ô¥yîûyÜTÉ�îûyöì�Äîû�îûb!ˆ!îûîû�†þyöìSé�þ›yGëûy�ëyëûÐ�~¥z�̂ ySé�~îû�’þzF‹þ•þy�†þô�¥ëû�•þy¥z�
~¥z�’þz!q˜�ö†þ�¤yôöìlîû�¤y!îû�ö•þ�îÄî¥yîû�†þîûy�¥öìëû�íyöì†þÐ�~¥z�’þz!q˜�ö˜‡öì•þ�
xöìl†þ�þy�¤�yîû&îû�ô•þ–�•þöìî�~¥z�’þz!qöì˜îû� ‹þy!¥˜y�‡%î�öî¢#�æþöì¡�~¥z�ˆySé�

!‹�e�¤)e�-�¥zr�þyîûöìl�þÐ

!¡ôöìly!æþ¡y�xyöìîûyôy!�þ†þy�

~!îûG†%þ¡l�îûby!ˆ!îû†þyô

¤Äy¡!èþ!lëûy



ÐÐ�ôyöìSéîû�x„y†þy–�x„y†þyîû�ôySéÐÐ
x!îûe�èþRy‹þyëÅÄ

Art washes away from the soul the dust of  everyday life...
þ›yîöì¡y� !þ›†þyöì¤yîû� ~¥z� ’þz!_«�þy�xyôyîû� ‡%î� þ›Séöì¨îûÐ� ¤!•þÄ¥z� ö•þy�xy�þÅ�
xyôyöì˜îû� ôöìlîû� ²Ì!•þ!˜öìlîû� ™%öì¡yöì†þ� ™%¥zöìëû� ö˜ëûÐ� ôöìl� þ›’þüöìSé� !†þS%éÚ�
¥Ä„y–†þ!î=îû&G�~†þ¥z�†þíy�²Ìyëû�îöì¡�öˆöìSél–�‘ôöìlîû�ö†þyöì”îû�¤î�˜#l•þy–�
ô!¡l•þy�™%¥zöìëû�˜yG’�~îyîû�²ÌÙÀ�þy�¥öì¡y�xy!ô�~†þ�þy�xyöì˜Äyþ›yhsý�ôyöìSéîû�
ôÄyˆy!�öìl�~¥z¤î�xy�þÅ–� !þ›†þyöì¤y–�îû!î� ‘þy†%þîûöì†þ� !löìëû�‡yöìôy‡y� ö†þöìly�
�þyly¥Ä„y‹þ’þüy�†þîû!SéÚœ�xyFSéy–�~†þ�!ô!l�þ�~†þ�%þ�‘þyuþy�ôyíyëû�èþyî%l�ö•þyœ�~¥z�
öë�xyþ›!l�¤†þyöì¡�’þzöì‘þ¥z�lîûô�öîûy˜�þ›’þüy��þÄyöìBþîû�¤yôöìl�xyþ›lyîû�!²Ìëû�
ôyöìSéîû�îû*þ›�ö˜öì‡�ô%?þ�¥l–�~�þy�xy�þÅ�lëûÚ�îy�yöìîû�þ›�þ¡�!†þlöì•þ�!†þlöì•þ�
èþyîöì•þ�íyöì†þl�öë�ößñþ›�þy�!†þèþyöìî�¤y�yöìîy–�ö¤�þy�xy�þÅ�lëûÚ�îûyhßìyëû�öëöì•þ�
öëöì•þ� ~†þ�þy� èþy.y� ˆyöìSéîû� ’þy¡� îy� =„!’þü� ö˜öì‡� ˜„y!’þüöìëû� èþyöìîl� öë�
ö†þyl‡yl�þy�ö†þöì�þ�!löìëû�öˆöì¡�xyþ›lyîû��þÄyöìBþ�ôylyöìî–�~�þy�xy�þÅ�lëûÚ�l•%þl�
�þÄyBþ�÷•þîû#�†þîûyîû�xyöìˆ�~†þ�þy�¤y˜y�þ›y•þyëû��þÄyöìBþîû�¤½þyîÄ�ößñöìþ›îû�Sé!î�
x„yöì†þl–�öì¤�þy�xy�þÅ�lëûÚ�¤î¥z�xy�þÅ�̃ y˜y�!˜!˜îûy–�ö†þî¡�xyôîûy�™îûöì•þ�þ›y!îû�
lyœ� ~¥z� ôyöìSéîû� ²Ì!•þ� èþyöì¡yîy¤y� xyôyöì˜îû� x�yöìhsý¥z� xyôyöì˜îû� ôöì™Ä�
xy!�þÅÞ�þ� ßº_yöì†þ� �y!ˆöìëû� ö•þyöì¡Ð� ~îyîû� ö˜‡%l–� xyöì�þÅîû� ö•þy� xöìl†þ�
îû†þôöìæþîû�¥ëû�~î‚�²Ìöì•þÄ†þ�îû†þô¥z�!l��öˆïîûöìî�öˆïîûîy!§º•þÐ�•þy¥z�xy!ô�
•þyîû�ôöì™Ä�öíöì†þ�ôye�~†þ!�þ�xy�þÅ�æþôÅöì†þ�öîöìSé�!löìëû!Sé�ëy�¥ëûöì•þy�þ›,!íî#îû�
²Ìy‹þ#l•þô�æþôÅ�Sé!î�x„y†þyœ�~¥z�Sé!î�îy�öþ›!r�þöì.îû�¤yôylÄ�!†þS%é�’þz˜y¥îû”�!˜öìëû�

xyôîûy�ö˜‡öìîy�öë�!†þèþyöìî�~¥z�xy�þÅ�æþöìôÅîû�ôöì™Ä�îà!˜l�™öìîû�ôyöìSéîû�’þzþ›!ßi!•þ�
îûöìëûöìSéÐ
ë!˜G�|l!î‚¢�¢•þy·#îû�²Ìíôyöì™Å�æþîûy¤#�~¤öìí!�þ†þ¤öì˜îû�ôöì™Ä art for 
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Netherlandish Proverbs
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For Creation and Maintenance of Natural Pond, Artificial Pond, 
Lily Pool, Koi Pond and other Aquascapping, Landscaping,
creation of Urban Forest, Orchard, Kitchen Garden, Roof Garden

Contact

BioMates
6/7 Bijoygarh, Kolkata 700032. Dial: 9874357414/9477275731
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èþy£ìyëû�!•þ!ô�ôySé�î!¡–�ë!˜G�Gîûy�ôySé�lëû–�xyôyöì˜îû�ô•þl�hßìlÄþ›yëû#Ð�!•þ!ô�G�
ÖÖ†þöì˜îû�!îî•þÅöìlîû�xyöìˆG�¥z†þ!íG¤îûy¤�lyöìôîû�²Ìy÷ìˆ!•þ¥y!¤†þ�¤îû#¤,þ›G�
!îî•þÅöìlîû�æþöì¡��%þly�îy�¥yDöìîûîû�ô•þl�xy†þyîû�!löìëû!Sé¡Ð�öôy¤y¤îûy¤�lyöìôîû�
¤îû#¤,þ›îûy–�ëyîûy�xyôyöì˜îû�î•þÅôyl�öˆy¤yöìþ›îû�xyd#ëû–�~öì˜îû� þ›í�xî¡Áºl�
†þöìîû��öì¡�!æþöìîû�öˆ!Sé¡Ð�
xlÄylÄ�²Ìy”#öì˜îû�†þíy�ö•þy�¥¡–�~îyîû�xy!¤�ôyöìSéöì˜îû�†þíyëûÐ�’þz_îû�~î‚�̃ !Çþ”�
öôîû&� ’þzèþëû� �yëûˆyöì•þ¥z� ö˜‡y� öôöì¡� xöìl†þ� ôyöìSéîûÐ� G‡yl†þyîû� ’þzþ›ÖlÄ�
•þyþ›ôyeyöì•þG�~öì˜îû�öî„öì‹þ�íy†þöì•þ�ö†þyl�x¤%!îöì™�öl¥zÐ�•þyîû�†þyîû”�~öì˜îû�
îûöì_«�~†þ!�þ�!îöì¢£ì�îûy¤yëû!l†þ�íyöì†þ–�ëy�antifreeze�~îû�†þy��†þöìîûÐ�~¥z�
îûy¤yëû!l†þ�’þzèþëû�öÇþöìe¥z�!îî!•þÅ•þ�¥öìëûöìSé�~öì†þ�xþ›öìîûîû�x�yöìhsý¥zÐ�xyîyîû–�
!î˜%Äê� ’þzêþ›y˜l� G� ˜%!�þ� ‡%î� xy¡y˜y� ™îûöìlîû� ôySé� †þîûöì•þ� þ›yöìîûÐ� ˜!Çþ”�
xÄyöìô!îû†þyîû� Electric� eels� G� •þyîû� xyd#ëûîûy� ~î‚� xy!æÊþ†þyîû�
Mormyrid�öˆyöìeîû�ôyöìSéîûyÐ�!m•þ#ëû�öˆyöìeîû�ôöì™Ä�þ›öìîû�xyôyöì˜îû�þ›!îû!‹þ•þ�
Baby�Whale–� Freshwater�Dolphin� ~î‚�Elephant-nose�
ôyöìSéîûyÐ� xyîyîû� ö˜öì¥îû� xy†,þ!•þîû� !˜†þ� öíöì†þ� ö˜‡öì¡� ˜!Çþ”�xÄyöìô!îû†þyîû�
Electric�eels�G�•þyîû�xyd#ëûîûy�xyôyöì˜îû�!‹þ•þ¡�G�æþ¡%¥zö˜îû�ô•þl�‰%!’þüîû�
xy†þyîû�!löìëûöìSé–�’þzèþöìëûîû�!þ›öì‘þîû�þ›y‡ly�öSéy�þ�¥öìëû�öìˆöìSé�îy�ö¡yþ›�öþ›öìëûöìSé–�
~î‚�þ›yëû%�þ›y‡ly�öþ›�þ�öíöì†þ�ö¡��xî!™�¡Áºy�¥öìëû�öˆöìSéÐ�öëöì†þyöìly�ö˜öì¢îû�
ôy‚¤y¢#� catfish-îûy� ¡Áºy� Ö’þü� ™yîû”� †þöìîû–� ~î‚� Göì˜îû� ö˜¥� xöìl†þ�
streamlined� ¥ö ìë û � ëyë ûÐ� ˜!Çþ”� xyö ìô!î û† þ yî û � Pimelodid�
ŒShovelnose–�Redtail–�Pictus–�Dorado�Catfish�¥z•þÄy!˜Š�~î‚�
~!¢ëû� Bagrid� Œxyîû� îy� Asian� Shovelnose–� Asian� Redtail–�
�þÄy.îûy–�!îûöì‘þ��þÄy.îûy�îy�Whale�Catfish�¥z•þÄy!˜Š�ö˜îû�ö˜öì¥îû�xy†,þ!•þ�²Ìyëû�
~†þîû†þöìôîû–� ~î‚� ~îûy� ¤îy¥z� ôySéôy‚¤� ö‡öì•þ� þ›Sé¨� †þöìîûÐ� Siluridae 
öˆyö ìeî û � è þ yî û• þ #ë û � öîyë û y¡� Wallago – � ˜ !Çþ”� þ› )î Å � ~!¢ë û yî û�
Belodontichthys–� Wallagonia–� Phalacronotus� ~î‚� þ›)îÅ�

xy!æÊþ†þyîû�!èþ§¬�ö¡öì†þîû�!èþ§¬�²Ì�y!•þîû�ßºyèþyîˆ•þ�~î‚�¢yîû#!îû†þ�!ô¡



~!¢ëûy�G�¥z’þzöìîûyöìþ›îû�Silurus�¤îy¥z�î,¥˜y†,þ!•þîû�ôy‚¤y¢#�ëyöì˜îû�ô%‡�~î‚�
ôyíy�¢îû#öìîûîû�•%þ¡lyëû�öî¢�î’þüÐ�

‡y¤� îy‚¡yîû� ‹þÄy†þy� îy� ö‹þˆy� ŒChaca� chaca–� ChacidaeŠ–� ëyöì˜îû�
xyd#ëûîûyG� ˜!Çþ”�G� ˜!Çþ”� þ›)îÅ� ~!¢ëûy� ö•þ� íyöì†þ–� !ô¡�‡%öì�� þ›yëû� ˜!Çþ”�
xÄyöìô!îû†þyîû� Cephalosilurus–� Lophisilurus� ~î‚� xyîûG� !†þS%é�
Pseudopimelodidae� öˆyöìeîû�ôyöìSéîû�ßºèþyî�G�‹þ!îûöìeÐ�Siluridae 
öˆyöìeîû�xyöìîû†þ�¤˜¤Ä�þ›yî˜y�îy�Ompok !löì�îû�ô%öì‡îû�xy†þyöìîûîû�ö‹þöìëû�î’þü�
ôySé� !ˆöì¡� ölGëûyîû� ßºèþyöìîîû� �öìlÄ� Auchenipteridae� öˆyöìeîû�
Asterophysus� batrachus� ¤yöìí� ~†þ¥z� lyöìô� þ›!îû!‹þ•þ–� Gulper�
catfish Auchenipteridae� öˆyöìeîû�Trachycorystes ~îûG� ~¥z�
!ˆöì¡�ölGëûy�ßºèþyî�ö˜‡y�ëyëûÐ�xy!æÊþ†þyîû� !îûæþ�þ�ö¡†þ�=!¡�~öì†þ�xþ›öìîûîû�
öíöì†þ�xy¡y˜y�íy†þy�¤öì_´G�G‡yl†þyîû�ôyöìSéöì˜îû–�!îöì¢£ì•þ�!¤!†Ïþ’þöì˜îû�ö˜öì¥îû�
xy†,þ!•þ�~î‚�ßºèþyî�~†þîû†þöìôîû�¥öìëû�öˆöìSéÐ�~ôl!†þ�xy¡y˜y�xy¡y˜y�ö¡öì†þîû�
!èþ§¬� ôyöìSéöì˜îû� îûöì.îû� !ô¡� G� þ›yGëûy� ëyëû� Œ’þz˜y¥îûl� /� ö¡†þ� ôy¡y’þz¥zîû�
Maylandia� lombardoi ~î‚� ö¡†þ� �þyDy!lÄ†þyîû� Neolamprologus�
tretocephalusŠÐ�•þy�Séy’þüy��#î�ˆöì•þîû�!îî•þÅöìlîû�ôöì™Ä�¤îöì‹þöìëû�=îû&cþ›)”Å�
‰�þly�þyG�~†þîyîû�‰öì�þ!l–�xöìl†þ�ö†þy!�þ�îSéîû�™öìîû�xöìl†þîyîû�‰öì�þöìSéÐ�ö¤�þy�
¥¡�ôyöìSéîû�’þyDyëû�’þzöì‘þ�xy¤y–�~î‚�!†þS%éÇþöì”îû��lÄ�¥öì¡G��öì¡îû�îy¥zöìîû�
öî„öì‹þ� íy†þyÐ� ‹þ•%þÜ›˜öì˜îû� þ›)îÅþ›%îû&£ìîûy� ’þyDyëû� ly� ~öì¡� xy�� ~¥z� !¡‡öì•þ�
þ›yîû•þyô�ly–�xyþ›lyîûy� þ›’þüöì•þG�þ›yîûöì•þl�lyÐ�•þî%G�xy��xyôîûy�~îû†þô¥z�
�öì¡îû�îy¥zöìîû�î„y‹þöì•þ�þ›yîûy�ôySéöì†þ�‡y¥z�îy�þ›%!£ìÐ�xyôyöì˜îû�¤îyîû�þ›!îû!‹þ•þ�÷†þ–�
!¤!D–�ôy=îû–�=öì¡–�¡Äy�þy–�‹þÄy‚�îy�ö¢y¡�~îû�¤îöì‹þöìëû�î’þü�’þz˜y¥îû”Ðôy=îû�
~î‚�ö¢y¡�ö†þ’þz�‡%î�†þyöìSéîû�xyd#ëû�lëû–�•þî%G�ôySé�îy�yöìîû�¤îöì‹þöìëû�öî!¢�
¤ôëû� öî„öì‹þ� íyöì†þ� ~îûy� ˜%�öìl¥zÐ� ¡y‚!æþ¢� ’þyDyöì•þ� ¢#•þ‰%ô� ö˜ëû–� ~î‚�
mudskipper îûy��#îöìlîû�xöìl†þ�þy�x‚¢¥z�’þyDyëû�†þy�þyëûÐ
!îî•þÅöìlîû�†þíy�î¡öì•þ�Öîû&�†þîûöì¡�ö¢£ì�ö•þy�¥öì•þ¥z�‹þyëû�ly–�’þz¡öì�þ�!îî•þÅöìlîû�

îÄyþ›yöìîû��ylyîû�xy@ýÌ¥�xyîûG�îy!’þüöìëû�ö˜ëûÐ�ôöìl�¥ëû–�ë!˜�þ›,!íî#îû�¥z!•þ¥yöì¤�
Ç%þo�ö†þyl�îÄyþ›yîû�xlÄèþyöìî�¥•þ–�•þy¥öì¡��#îl�xy��!†þîûô�¥•þÚ�²Ìb•þy!_´†þ–�
ö¡‡†þ–�~î‚�÷îKþy!l†þ�Stephen Jay Gould îöì¡!Séöì¡l�  - ‘if  one 
could rewind the tape of  life [and] the same conditions 
were encountered again– evolution could take a very 
different courseƒ’�xíÅyê�¤î�‰�þly�~†þèþyöìî�‰�þöì¡G�²Ìy”�~†þèþyöìî�
!îî!•þÅ•þ�¥•þ�lyÐ�~¥z�î_«îÄ�!‘þ†þ�ly�è%þ¡�îöì¡�ö˜Gëûy�ëyëû�ly–�†þyîû”�~¥z�î_«îÄ�
þ›îû#Çþyîû�myîûy�²Ìôyl�îy�²Ì•þÄy‡Äyl�†þîûy�ëyëû�lyÐ�•þî%G–�~¥z�†þíy�ôl�ö†þ�‹þMéþ¡�
†þöìîû�ö˜ëû–�èþy!îöìëû�ö•þyöì¡�•þy¥öì¡�!†þ�¥öì•þ�þ›yîû•þÚ�x¤‚‡Ä�¥ëûöì•þyƒ.ƒ�’þzöì‘þ�
xyöì¤Ð�!†þv�ö¤¥z�¤î�¥ëûöì•þyîû�ôöì™ÄG�¥ëûöì•þy�xyôîûy�x!èþ¤yîû#�!îî•þÅöìlîû�
ö˜‡y�öþ›•þyôÐ�ö¤¥z�¥ëûöì•þy�þ›,!íî#öì•þG�ôy‚¤y¢#�íy†þ•þ–�ö¤‡yöìlG�¥ëûöì•þy�ôySé�
’þyDyöì•þ�’þzöì‘þ�xy¤öì•þy–�~î‚�ö¤‡yöìlG�¥öìëû•þ�¤yöì¡y†þ¤‚öìÙÕöì£ìîû��lÄ�xöìl†þ�
’þzþ›yëû�÷•þ!îû�¥•þÐ��%îûy!¤†þ�þ›yöì†þÅîû�¤îöì‹þöìëû��l!²Ìëû�‹þ!îûe�lan Malcolm 
éŸé~îû� †þíyëû–� òòLife breaks freeƒ Life expands to new 
territoriesƒ Painfully–�perhaps even dangerouslyƒ But life 
finds a wayƒó�

îy‚¡yîû�Osteobrama cotio ŒGþ›öìîûîû�Sé!îŠ�~î‚�xyöìô!îû†þyîû�Charax sp�
Œ!löì‹þîû�Sé!îŠ�ö†þ’þz�†þyöìSéîû�xyd#ëû�löìëûÐ�²Ìíô�l�cyprinid öˆyöìeîû–�!m•þ#ëû�

�l�characid�öˆyöìeîûÐ

A) îy‚¡yîû�ö‹þˆy (Chaca sp) B) ˜!Çþ”�xyöìô!îû†þyîû�Cephalosilurus sp�G�
C) Lophosilurus sp�~îû�xy†þyîû�²Ìyëû�~†þ–�ßºèþyîG�!îöì¢£ì�•þæþy•þ�öl¥zÐ�

!¢†þyöìîûîû�xy¢yëû�¡%!†þöìëû�íyöì†þ�~îûy�¤îy¥zÐ

!‹�e�¤)e�-�¥zr�þyîûöìl�þÐ



ÐÐ�ôyöìSéîû��öì¡îû TDS ~î‚�HardnessééŸ�~îû�é�öˆy’þüyîû�†þíyÐÐ

›y¥zöìîû�þ¤ó�ö’þl�@ýÌ&öìþ›�²Ìyëû¥z�xöìlöì†þîû�†þySé�öíöì†þ�~¥z™îûöìlîû�²ÌÙÀ�ö¢yly�ëyëû�
öëéŸé��öì¡îû�TDS�lyôyöìîyÐ�!†þ�†þöìîûÚ�îy���öì¡îû�pH�G‘þyöìîy�îy�†þô�†þîûöìîy�
!†þèþyöìîÚ�îy�•þ†þÅ!î•þ†þÅ�Öîû&�¥ëû��öì¡�îy˜yôþ›y•þy�xyîû�!’Èþæäþ�þ’þz’þ !˜öìëû�TDS��
lyôyöìly�ëyëû�!†þlyÚ�¥z•þÄy!˜Ð
xyþ›lyöì˜îû� ô•þ� xy!ôG� ¢öì‡îû� ôySéþ›%!£ìöìëû–� xöìl†þ� îSéîû� ™öìîû� öî¢�
†þöìëû†þ™îûöìlîû� !ô!ÜT��öì¡îû�ôySé�†þ„yöì‹þîû� �þÄy‚öì†þ�öîûöì‡�xy¤!SéÐ�ö¤¥z�¢öì‡îû�
x!èþKþ•þy� öíöì†þ� ~î‚� îû¤yëûöìlîû� Séye� G� †þôÅ¤)öìeG� !†þ!Méþê� îûy¤yëû!l†þ�
ˆöìî£ì”yîû�¤yöìí��!’þü•þ�íy†þyîû�¤%îyöì˜�~¥z�!î£ìöìëû�~†þ�%þ�¤îûy¤!îû�xyöì¡y‹þly�
†þîûöìîyÐ�Œxyôyîû�è%þ¡G�¥öì•þ�þ›yöìîû–�xyþ›lyîûy�xî¢Ä¥z�ö¤öìÇþöìe�Ö™öìîû�ö˜öìîl�
îy�l•%þl�•þíÄ�öëyˆ�†þîûöìîlÐŠ
�öì¡îû�TDS�†þíyîû�xíÅ�¤îy¥z��yöìll–�Total�Dissolved�Solid�ôyöìl�
�öì¡�oî#è)þ•þ�†þ!‘þl� þ›˜yöìíÅîû� þ›!îûôy”Ð�~¥z�†þ!‘þl� þ›˜yíÅ=!¡öì†þ�¤y™yîû”•þ�
xyôîûy�salt�îy�¡îl�î!¡Ð�~‡yöìl�“oî#è)þ•þ”�¢·!�þ�ôyíyëû�îûy‡öìîlÐ�~îû�xíÅ�
¥¡�öë¤î�†þ!‘þl�þ›˜yíÅ��öì¡�oî#è)þ•þ�¥öìëû�ëyëû–�ëy��öì¡�=öì¡�ëyëû�•þyîûy¥z�
�öì¡îû�TDS�îy’þüyëûÐ�xyþ›!l�~ôl�~†þ!�þ�x÷ì�î�¡î”�!˜öì¡l�öë!�þ��öì¡�
oî#è)þ•þ¥z�¥ëû�ly–�•þy¥öì¡�ö¤�þy��öì¡îû�TDS�îy’þüyöìî�lyÐ�Œöëôl�†þÄy¡!¤ëûyô�
¤y¡öìæþ�þ–�öëôl�îy!¡�îy� !¤!¡†þl�’þy¥z�x:y¥z’þ�¥z•þÄy!˜ŠÐ�‡%î�¤¥öì��†þô�
¤ôöìëû�~¥z�TDS�ôyþ›y�¥ëû� !’þ!��þy¡�TDS� !ô�þyîû� !˜öìëû–�~îû�~†þ†þ�¥¡�
parts�per�million(ppm)�îy�milligram�per�literƒ�¡Äyîöìîû�þ!îûöì•þ�
TDS�ôyþ›y�¥ëû�~†þ�%þ�†þÜT�†þöìîû–�~†þ�%þ�öî!¢�¤ôëû�¡yöìˆÐ�xyFSéy–�xyöìîû†þ�þy�
=îû&cþ›)”Å�†þíy�î!¡–�ö¤�þy�¥¡��öì¡îû�hardness�~îû�¤yöìí�xî¢Ä¥z�TDS�
�!’þü•þÐ�!†þv�hardness�¥z�~†þôye� �TDS�Ÿé~îû�!lëûsf†þ�æþÄyQîû�lëûÐ�~�þy�
èþy¡�†þöìîû�î%öìVþ�!löì•þ�¥öìîéŸéhardness�öî!¢�¥öì¡�ö¤¥z��öì¡îû� �TDS�G�
öî!¢�¥öìî�!†þv�’þzöìÎ�þy�þy�xyîyîû�¤î¤ôëû�¥ëû�ly�îy�¤ôyl%þ›y!•þ†þ�¥yöìîû�¥ëû�lyœ�
xíÅyê��öì¡îû�TDS�öî!¢�¥öì¡¥z�öë�hardness�ö¤¥z�xl%þ›yöì•þ�öî!¢�¥öìî�
~ôl�þy�lëûÐ�†þyîû”–��öì¡îû�Temporary�hardness�ôyþ›y�¥ëû�Ö™%ôye�
�öì¡�oî#è)þ•þ�†þyîÅöìl�þ�G�îy¥z†þyîÅöìl�þ�¡îöì”îû�þ›!îûôy”�!˜öìëûÐ��¡öì†þ�ˆîûô�
†þîûöì¡�îy�öæþy�þyöì¡�ö¤¥z��öì¡îû�temporary�hardness�†þöìô�ëyöìî�!†þv�
TDS� öîöì’þü� ëyöìîÐÐ� ö†þl�~�þy� ¥öìî� îy�~îû� †þyîû”� !î¢öì˜� !¡‡öì•þ� öˆöì¡�
ö†þ!ô!Þ�þÆ�†Ïþy¤�¥öìëû�ëyöìî–�xyþ›lyîûy�xyôyëû�ˆy¡�ö˜öìîlœ�•þy¥z�xyîû�îÄy‡Äy�
†þîû¡yô�lyÐ�•þöìî��öì¡îû�hardness�îy�Çþyîûc�!�!l¤�þy�xy¤öì¡�!†þ�~î‚�~îû�
²Ì†þyîûöìèþ˜� !löìëû� þ›öìîûîû� xl%öìFSéöì˜� xyöì¡y‹þly� †þöìîû!SéÐ� öôy�þ†þíy–� öîyVþyîû�
¤%!î™yöìíÅ�~�þy�™öìîû�‹þ¡%l�öë�¤y™yîû”•þ�soft�water�ôyöìl��öì¡îû��TDS�†þô�
~îû�hard�water�ôyöìl�TDS�öî!¢Ð

ëy¥zöì¥y†þ–�TDS�¤Áºöì¦þ�~†þ�þy�™yîû”y�÷•þ!îû�¥¡Ð�~îyîû�î¡%l�ö†þl��öì¡îû  
TDS�xyþ›!l�îy’þüyöì•þ�îy�†þôyöì•þ�‹þy¥zöìSélÚ�xyþ›lyîû��þÄyöìBþîû��öì¡îû TDS 
ë!˜� 150� öíöì†þ� 250� ~ôl!†þ� 300éŸé~îû� †þySéy†þy!Sé� ¥ëû� ö•þy� xyþ›!l�
öî!¢îûèþyˆ�fresh water species •þyöì•þ�îûy‡öì•þ�þ›yîûöìîlÐ�¥Ä„y–�!’þ¤†þy¤G�
îûy‡öì•þ�þ›yîûöìîlÐ�¤y™yîû”•þ�xyôyöì˜îû�îûyöì�Ä�!ô’þz!l!¤þ›Äyöì¡îû�¤îûîîûy¥�†þîûy�
�öì¡îû�TDS G¥z� 150� öíöì†þ� 300éŸé~îû� ôöì™Ä¥z� ö‰yîûyöìæþîûy� †þöìîûÐ� ë!˜�
xyþ›lyîû�~¡y†þyëû��öì¡îû� TDS�300éŸé~îû�’þzþ›öìîû�íyöì†þ�•þöìî�̃ %èþÅyˆÄœ�200�
TDS ~îû� öî¢#��¡� !†þv�ôyl%öì£ìîû� þ›yl�†þîûyG�’þz!‹þ•þ�lëû–�ßºyöìßiÄîû��lÄ�
Çþ!•þ†þîûÐ�xyþ›lyöì†þ�!æþÎ�þyîû�Œmainly ROŠ�!˜öìëû��¡�þ›!îûöì¢y™l�†þöìîû�îy�
�¡� !†þöìl� îÄî¥yîû� †þîûöì•þ� ¥öì•þ� þ›yöìîû� lëûöì•þy� öî!¢ TDS öë¤î�ôyöìSéîû�
²Ìöìëûy�l� ö¤=!¡� þ›%£ìöì•þ� þ›yöìîûlÐ�~îyîû TDS ~†þ�%þ� öî!¢�¡yöìˆ�†þyöì˜îû�
öÇþöìeÚ�¤îy¥z��yöìll–�²Ì™yl•þ�xy!æÊþ†þyl�!¤†þ!¡’þ�Œ~�þy¥z�¤!‘þ†þ�’þzF‹þyîû”ŠÐ�
~Séy’þüyG�ô!¡–� öì¤y’þÅöì�þ¡–�ˆy!¯� ¥z•þÄy!˜� live-bearer�~î‚� !†þS%é� öîûlöìîy�
²Ì�y!•þ�~†þ�%þ�öî!¢� TDS ~îû��öì¡�èþyöì¡y�íyöì†þÐ��öì¡îû TDS�îy’þüyöìly�
~ôl�!†þS%é�†þ!‘þlÐ�†þy��lëû�ö¤�þy�xöìlöì†þ¥z��yöìll�~î‚�†þöìîûG�íyöì†þl–�•þy¥z�
G�þy�!löìëû�xyîû�!¡‡¡yô�lyÐ
~îyîû�î¡%l–�†þô TDS�Gëûy¡y��öì¡�ö†þyl�ôySé�íyöì†þÚ�¥Ä„y–�ô�y�þy�~‡yöìl¥z�
î¦%þœ�xöìl†þ� öSéy�þéŸéî’þü� ôySéÐ� ëyöì˜îû� ’þzê¤�xyôy�öìlîû� !î!èþ§¬� ¢y‡yl˜#� îy�
’þzþ›l˜#–�ëyöì˜îû�xyôîûy�~•þîSéîû�™öìîû�xyôyöì˜îû�̂ ’þüþ›’þü•þy� TDS�~îû��öì¡¥z�
öîûöì‡�~öì¤!Sé�•þyîûy�xy¤öì¡�†þô�TDS�~îû��öì¡¥z�íyöì†þ�Œö†þyöìly�ö†þyöìly�
²Ì�y!•þîû� �öì¡îû�  TDS� 50éŸé40� ppmŠÐ� öî!¢îûèþyˆ� ö�þ�þÆy–� ~öìO¡–�
!’þ¤†þy¤–� öî!¢îûèþyˆ� ˜!Çþ”� xyöìô!îû†þyîû� !¤†þ!¡’þ� ¥z•þÄy!˜Ð� xyôyöì˜îû�
˜!Çþ”éŸéþ›)îÅ�~!¢ëûyëû�öî¢�!†þS%é�îûy¤öìîyîûy�~î‚�ôy¥zöìe«yîûy¤öìîyîûy–�öî!¢îûèþyˆ�
öî�þy�²Ì�y!•þ–�!†þS%é�xy!æÊþ†þyl�!†þ!¡�!æþ¤�†þô� TDS�~îû��öì¡�íyöì†þÐ�~öì˜îû�
öþ›y¢y!†þ�lyô�blackwater species !†þv�îSéöìîûîû�þ›îû�îSéîû–�˜¢öì†þîû�þ›îû�
˜¢†þ� !î!èþ§¬� ö˜öì¢� ~¥z¤î� ôyöìSéîû� captive breeding †þîûy� ¥öìëûöìSéÐ�
ö¤¥z¤î� ö˜öì¢îû� �¡éŸéxyî¥yGëûyëû–� ßºyèþy!î†þ�TDS� ~îû� �öì¡Ð� e«ôyˆ•þ�
captive breeding ¥öì•þ� ¥öì•þ� !löì�öì˜îû� xy!˜� þ›!îûöìî¢� G� �öì¡îû�
þ›Äyîûy!ô�þyîû� öíöì†þ� ~îûy� †þöìëû†þ� ¡Çþ� ²Ì�§Ã� ¤öìîû� ~öì¤öìSéœ� ¤%•þîûy‚–� ~öì˜îû�
xyþ›!l�¤y™yîû”��öì¡¥z�îûy‡öìSél�èþyöì¡yèþyöìî¥zÐ�~öì˜îû�îûy‡yîû��lÄ�xyþ›lyîû�
�öì¡îû�TDS †þô� †þîûyîû� ö†þyöìly� ²Ìöìëûy�l� öl¥zÐ� •þy¥öì¡� †þ‡l�xyþ›lyîû�
�öì¡îû� TDS †þôyöì•þ�¥öìîÚ�~îyîû�xyþ›!l�ë!˜�ö¤¥z�xy!˜�îy¤ßiyl�öíöì†þ�™îûy�
�‚¡#�ôySé!�þöì†þ¥z�Œëyöì†þ�îöì¡�wild caughtŠ�þ›%£ìöì•þ�‹þyl�îy�•þyîû�f1�îy�f2 
¥z•þÄy!˜�²Ì�§Ã�þ›%£ìöì•þ�‹þyl�•þy¥öì¡��öì¡îû�TDS †þô�†þîûöì•þ�¥öìî�÷î!†þÐ�xî¢Ä�
Ö™%� TDS� lëû–� pH� ¤¥� �öì¡îû� xlÄylÄ� þ›Äyîûy!ô�þyîûG� öëôl� dGH�
xyþ›lyöì†þ�ö¤¥z�ôySé!�þîû�îy¤ßiyöìlîû�ô•þ�†þîûöì•þ�¥öìî¥zÐ�!m•þ#ëû•þ–�xyþ›!l�ë!˜�
black water aquarium� †þîûöì•þ� ‹þyl� îy� ö†þyöìly� black water 
biotope�†þîûöì•þ�‹þylÐ�•þy¥öì¡G�†þô TDS�~îû��¡�îÄî¥yîû�†þîûöì•þ�¥öìîÐ�
¥Ä„y–�black water ôyöìl�Ö™%�†þyöì¡y�îûöì.îû��¡�îy�pH�†þô�†þîûy�lëû–��öì¡îû�
TDS�G�ßºyèþy!îöì†þîû�öíöì†þ�†þô�îûy‡öì•þ�¥ëûÐ��öì¡îû�dGH�~îû�ôylG�†þô�
îûy‡öì•þ�¥ëûÐ�e«yhsý#ëû�xMéþöì¡îû� öëöì†þyöìly�blackwater ecosystem�~�
�öì¡îû�TDS�†þô�íyöì†þ�xíÅyê��¡�¥ëû�soft water�~îû�îûy¤yëû!l†þ�†þyîû”�

²Ìöì¤l!�ê�‡„y



�!l•þ�ÇþyîûcÐ�~öì†þ�þ›!îûôyþ›�†þîûy�¥ëû�dGH�~†þöì†þîû�ôy™ÄöìôÐ�ôöìl�îûy‡öì•þ�
¥öìî�ë!˜G�̃ %!�þ¥z��öì¡îû�Çþyîûcöì†þ�!löì˜Å¢�†þöìîû�•þî%G��öì¡îû�KH�~î‚�GH�
þ›Äyîûy!ô�þyîû�̃ %!�þ�ôyþ›yîû�þ›kþ!•þ�!†þv�~öì†þ�xþ›öìîûîû�’þzþ›îû�!lèþÅîû¢#¡�lëûÐ�ö†þl�
lëû–�ö¤!�þ�xyôyîû�ö¡‡y!�þ� þ›öì’þü�îû¤yëûöìlîû�˜,!ÜTèþ!D�öíöì†þ�èþyîöì¡¥z�î%Vþöì•þ�
þ›yîûöìîlÐ�•þöìî�!†þS%é�!†þS%é�¡î”��öì¡�íy†þöì¡�ö¤!�þ��öì¡îû�KH�G�GH�̃ %!�þ¥z�
îy!’þüöìëû� ö˜ëûÐ� öëôléŸé� †þÄy¡!¤ëûyô� †þyöìîìÅyöìl�þ�xíÅyê�CaCO3ƒ�~!�þ��öì¡�
íy†þöì¡�†þÄy¡!¤ëûyöìôîû��lÄ�GH�î,!kþ�þ›yëû�xyîyîû�†þyöìîìÅyöìlöì�þîû��lÄ�KHG�
î,!kþ�þ›yëûÐ�~†þyîûöì”�¤ô%öìoîû��öì¡�îy�öô!îûl��þÄy‚öì†þ�ö†þyîûy¡�‹)þ”Å–~îûyöìˆyly¥z�þ�
¤Äyuþ–�!îûæþ�¤Äyuþ�¥z•þÄy!˜�íy†þyîû��lÄ�G¥z��öì¡îû�KH�G�GHƒ�˜%¥z¥z�öî!¢�
¥ëûÐ�xöìl†þ�þy�~†þ¥z�îû†þô�þ›Äyîûy!ô�þyîû�ö˜‡y�ëyëû�xy!æÊþ†þyîû�ö¡†þ��þÄyDy!l†þyëûÐ�
öë�†þyîûöì”�xy!æÊþ†þyl�!¤†þ!¡’þ�²Ì�y!•þîû�ôySé=!¡�öî!¢�KH��GHéŸé~îû��¡�
þ›Sé¨� †þöìîû� xíÅyê� Göì˜îû� ²Ìy†,þ!•þ†þ� xyîy¤ßiöì¡îû� �öì¡� öî!¢� þ›!îûôyöì”�
†þÄy¡!¤ëûyô�~î‚�ôÄyˆöìl!¤ëûyöìôîû�†þyöìîìÅyöìl�þ�¡î”�íyöì†þÐ�ô�yîû�îÄyþ›yîû�¥¡�
~¥z™îûöìlîû��¡�xyîyîû�öëöì†þyöìly�™îûöìlîû�¢yô%†þ�G�!Vþl%öì†þîû�þ›öìÇþ�xy˜¢Åœ�
†þyîû”–�¢yô%öì†þîû�~î‚�!Vþl%öì†þîû�¢_«�ö‡y¡yîû�ô)¡�’þzþ›y˜yl¥z�¥¡�†þÄy¡!¤ëûyôÐ�
¤y™yîû”•þ�öë��öì¡îû�KH�~î‚�GH öî!¢�
ö¤¥z��öì¡îû�TDS G�öî!¢�¥ëû–•þyîû�¤yöìí�¤yöìí�pHG�öî!¢�¥ëûÐ�•þöìî�~îû�
îÄ!•þe«ô�¥öì•þ¥z� þ›yöìîû�~î‚�îàöìÇþöìe�¥öìëûG�íyöì†þœ�öëôl�ö†þyöìly� !îöì¢£ì�
’þzêöì¤îû��öì¡îû�GH�~î‚ TDS�öî!¢�!†þv�KH�†þô–�•þyîû�¤yöìí�pH�G�
†þöìôîû�!˜öì†þ�¥öì•þ�þ›yöìîûÐ�¤î¥z�!lèþÅîû�†þöìîû��öì¡îû�’þzêöì¤îû�’þzþ›îû�~î‚��öì¡�
oî#è)þ•þ� !î!èþ§¬�¡î”�G��þÄy!löìlîû�’þzþ›îûÐ�~¥z� !löìëû�xyîû�ˆèþ#îû�xyöì¡y‹þly�
†þîû¡yô�lyÐ
ö†þyöìly��öì¡îû�KH�ë•þ�öî!¢�¥öìî�ö¤¥z��öì¡îû�îyæþy!îû‚�Çþô•þyG�•þ•þ�öî!¢�
¥öìîÐ�xíÅyê–��öì¡�Acid�!˜öì¡��öì¡îû�pH�†þôöìî�ly–Çþyîû�!˜öì¡G�¤¥öì��
pH� îy’þüöìî� lyÐ� ‹þ�þ�¡!˜�pHéŸé� ~îû� þ›•þl� ~î‚� ’þzayl� öîûy™� †þîûyîû� ~¥z�
Çþô•þyöì†þ¥z�îyæþy!îû‚�Çþô•þy�îy�buffering capacity of  water�îöì¡Ð�
�öì¡îû�îyæþy!îû‚�Çþô•þy�íy†þyîû�xíÅ�ö¤¥z��öì¡îû�pH�¤¥�xlÄylÄ�þ›Äyîûy!ô�þyîû�
¤%!ßi•þ� íy†þöìî–� ‹þ�þ� †þöìîû� G‘þylyôy� †þîûöìî� ly� ëy� ôySé� öþ›y£ìyîû� �lÄ� ‡%î¥z�
=îû&cþ›)”ÅÐ��öì¡îû�KHéŸé~îû�¤yöìí�pHéŸé~îû�¤îûy¤!îû�¤Á›†þÅ�xyöìSéÐ�xy¤öì¡�
îû¤yëûöìlîû�ô%¡ˆ•þ�™yîû”y�xl%ëyëû#�ö˜‡öì¡��öì¡�acid�!˜öì¡�ö¤¥z�~!¤öì’þîû�
¤yöìí��öì¡�’þzþ›!ßi•þ�†þyöìîìÅyöìl�þ�G�îy¥z†þyöìîìÅyöìlöì�þîû�!î!e«ëûy�¥öìëû�ëyëû–�öì¡îû�
pH�lyôyöìlyîû�ô•þ�¥y¥zöì’Èþyöì�l�xyëûl�xî!¢ÜT�íyöì†þ�lyÐÐ�xyîû�~�þy�¤îy¥z�
�yöìlléŸé�öë��öì¡�ë•þ�öî!¢�þ›!îûôyöì”�¥y¥zöì’Èþyöì�l�xyëûl�íy†þöìî–�ö¤!�þ�•þ•þ�
xy!ÁÔ†þ�xíÅyê�ö¤¥z�öì¡îû�pH�•þ•þ�†þôÐ�¤%•þîûy‚–��öì¡�ë•þ�öî!¢�†þyöìîìÅyöìlì�þþ�
G�îy¥z†þyöìîìÅyöìlì�þ–�•þ•þ�öî!¢�•þyîû�KH value–�•þ•þ�öî!¢�ö¤�þy�~!¤’þ�îy�
�þÄy!llöì†þ�ö‡öìëû�ölëûÐ�•þyîû�ôyöìl�ö¤y�y�†þíyëû�˜„y’þüyöì¡y��öì¡îû�KH�ë•þ�
öî!¢� •þyîû� ~!¤’þ� Œîy� �þÄy!llŠ� ²Ì¢ôöìlîû� Çþô•þyG� •þ•þ� öî!¢Ð� !î!èþ§¬�
ˆySéùþ›y•þyùæþ¡ùî#��öíöì†þ�²Ìy®��þÄy!ll�²Ì†,þ•þþ›öìÇþ�ô,˜%�÷�î�~!¤’þÐ�•þy¥z�
x÷ì�î� ~!¤öì’þîû� Œöëôl� ¥y¥zöì’Èþyöì†Ïþy!îû†þ� îy� ly¥z!�þÆ†þ� ~!¤’þŠ� •%þ¡lyëû�
�þÄy!löìlîû�pH�lyôyöìlyîû�Çþô•þy�ßºyèþy!î†þèþyöìî¥z�†þôÐ�öôyjy�†þíy��öì¡îû�
‡îûc�ly�†þ!ôöìëûÐ�xíÅyê�KH�ly�†þ!ôöìëû�ö¤¥z��öì¡îû�pH�†þôyöìlyîû�ö‹þÜTy�†þîûy�
î,íyÐ�ö¤¥z�~†þ¥z�†þíy�²Ìöìëy�Ä��öì¡îû�TDS�~î‚�GHéŸé�~îû�öÇþöìeGÐ
xy¢y�†þ!îû� öîyVþyöì•þ� þ›yîû¡yô�öë�hard wateréŸé~� �þÄy!ll�öëyˆ�†þîûöì¡G�
ö†þöìly�̃ #‰Åöìôëûy!˜�öÇþöìe�ö¤¥z��öì¡îû�pH�lyöìô�lyÐ�Ö™%�•þy¥z�lëû–�öë��öì¡îû�
KH�öî!¢�Œ12dH or moreŠ�–�ö¤¥z��öì¡îû�pH�¤yöì•þîû�’þzþ›öìîû�¥ëû�xíÅyê�
�¡�¥z£ìê�Çþyîû#ëû�¥ëûÐ�!î!èþ§¬�î¥zöìëû–Göìëûî¤y¥zöì�þ�~î‚�ˆöìî£ì”yþ›öìe�xyôîûy�
ö†þyöìly�ôyöìSéîû�²Ì�y!•þîû�xyîy¤ßiöì¡îû��¡öì†þ�öë�soft ~î‚�hard water 
îöì¡�!‹þ!¥«•þ�†þîûöì•þ�ö˜!‡�ö¤!�þ�²Ì™yl•þ�GH�G TDS�~îû�!èþ!_öì•þ¥zÐ
öî!¢�Çþyîûöìcîû��¡�!löìëû�xyöì¡y‹þly�ë‡l�¥¡�•þ‡l�†þô�Çþyîûöìcîû��¡�xíÅyê�

¥¡éŸé�öì¡îû�  TDS †þô�ly�¥öì¡�ö¤¥z��öì¡îû�pH�ßiyëû#èþyöìî�†þô�¥öìî¥z�ly–�
¥öì•þ¥z�þ›yöìîû�ly�Œxyþ›!l�!löì��îy!’þüöì•þ�þ›îû#Çþy�†þöìîû�ö˜‡öì•þ�þ›yöìîûlŠÐ��öì¡îû�
ôöì™Ä�oî#è)þ•þ�¡îöì”îû�þ›!îûôy”�†þô�ly�¥öì¡�ŒxíÅyê�†þô� TDS�xyþ›!l�ë•þ¥z�
�þÄy!ll�!˜l�–•þyêÇþ!”†þ�pH�†þôöì¡G�˜#‰Åöìôëûy!˜�öÇþöìe��öì¡îû�pH�†þôöìî�
lyÐ�~îyöìîû�x¤%!î™y�þy�¥¡��öì¡îû� TDS�öëôl�¤¥öì��îy’þüyöìly�ëyëû�ö•þôl�
�öì¡îû� TDS�!†þv�¤¥öì��†þôyöìly�ëyëû�lyÐ�ö†þl�ëyëû�ly�ö¤�þy�xyôyîû�ö¡‡yîû�
²Ìíôy‚¢�èþy¡�†þöìîû�þ›’þüöì¡¥z�î%VþöìîlÐ
��•þy¥öì¡��öì¡îû  TDS�†þôyöìîl�†þ#èþyöìîÚ
Œ1Š�xyþ›!l�öî!¢�  TDSŸé�~îû��¡öì†þ�RO�!æþÎ�þyîû�!˜öìëû�þ›!îûöì¢y™l�†þöìîû��
TDS lyôyöì•þ�þ›yöìîûlÐ�îÄëû¤yöìþ›Çþ�þ›kþ!•þÐ�Œ2Š�îy�yöìîû�öë�þ›Äyöì†þ�’þ��¡�
þ›yGëûy�ëyëû�öëôl�!†þlöì¡–!î¤öì¡!îû�¥z•þÄy!˜�ö¤=!¡�îÄî¥yîû�†þîûöì•þ�þ›yöìîûlÐ�
¤y™yîû”•þ�~=!¡îû�  TDS�10�öíöì†þ�50~îû�ôöì™Ä¥z�¥ëûÐ�‡%î�ôyîûyd†þ�!†þS%é�
†þîûöì•þ�‹þy¥zöì¡�Deionised water !†þl%l–�˜yô�öî!¢�~î‚�  TDS ¥ëû�0�
öíöì†þ�5�~îû�ôöì™Äœ

Œ3Š�xyþ›lyîû�öî!¢ TDSŸé�~îû��¡öì†þ� ion exchange resin column�
~îû� ô™Ä� !˜öìëû� ‹þy¡ly� †þîû&lÐ� ˜%öì�þy� öîû!¤l� hßì½þ� íyöì†þ–� ~†þ!�þ� cation 
exchange�~î‚�~†þ!�þ�anion exchange resin��¡�öíöì†þ�oî#è)þ•þ�
¡î”�exchange�†þöìîû� TDS�ly!ôöìëû�¢)öìlÄîû�†þySéy†þy!Sé�†þöìîû�ö˜öìîœ�~!�þG�
îÄëû¤yöìþ›Çþ� þ›kþ!•þÐ�Œ5Š��öì¡îû�  TDS�!†þS%é�þy�†þôyöì•þ� þ›yîûöìîl�!þ›�þ�ô¤�
Œpeat mossŠ�!˜öìëûÐ�•þöìî�!þ›�þ�ôöì¤îû�îÄyˆ�!æþ¡öì�þÆ¢l�!¤öìÞ�þöìô�öîûöì‡�!˜öì¡�
!†þv�¥öìî�lyÐ�èþy¡�þ›!îûôyöì”�Œ�400�@ýÌyöìôîû�ô•þŠ�!þ›�þ�ô¤�öî¢�!†þS%éÇþ”��öì¡Ð�
æ%þ!�þöìëû�!ll–�ö˜‡öìîl�öæþy�þylyîû�þ›îû�G¥z�ô¤��öì¡�’%þöìî�ëyöìîÐ�~îyîû�G¥z�ô¤�
~†þ!�þ�!Séoë%_«�îÄyöìˆîû�ôöì™Ä�(mesh bag) öîûöì‡�öë��öì¡îû� TDS�†þôyöì•þ�
‹þy¥zöìSél�•þyîû�ôöì™Ä�!˜öìëû�!˜l�~î‚�‹þyîûéŸéþ›„y‹þ�!˜l�~†þ�þy�öSéy�þ�~ëûyîû�þ›yöìÁ›îû�
¤y¥yöìëÄ�G¥z��öì¡�airation�†þîû&lÐ� TDS�öî¢�!†þS%é�þy�†þôöìîÐ�!þ›�þ�ôöì¤îû�
xyöìîûy�~†þ!�þ�¤%!î™y� öëöì¥•%þ�~!�þ��öì¡� �þÄy!ll� !l¤îû”� †þöìîû� •þy¥z��öì¡îû� 
TDS�†þôyöìlyîû� þ›y¢yþ›y!¢��öì¡îû�pHG�†þ!ôöìëû�ö˜öìîÐ�•þöìî�~†þ!�þ�†þíy�
ôöìl� îûy‡öìîléŸé� !þ›�þ� ô¤� !†þlöì¡� öë=!¡� Aquarium� safe� ö¤=!¡¥z�
!†þlöìîl–�îyˆyöìlîû��lÄ�ly¤Åy!îûöì•þ�öë�!þ›�þ�ô¤�þ›yGëûy�ëyëû�ö¤=!¡�îÄî¥yîû�
†þîûöì¡��öì¡�!î!èþ§¬�Çþ!•þ†þîû�’þzþ›y˜yl�!ô¢öì•þ� þ›yöìîûÐÐ�Œ4Š�¤hßìyëû� þ›%!ÜT†þîû�
’þzþ›yëû�¥¡�öôy�þyô%!�þ�̃ )£ì”ô%_«�xMéþöì¡�x™y•þî�þ›yöìe�î,!ÜTîû��¡�¤‚@ýÌ¥�†þîû&lÐ�
xy!ô�!löì��î,!ÜTîû��¡�™öìîû� TDS�6éŸé7öþ›öìëû!Séœ�~†þ˜ô�!‰!O�¢¥öìîû�î,!ÜTîû�
�¡�¤‚@ýÌ¥�†þîûöì¡G� TDS 15�öíöì†þ�20éŸé~îû�ôöì™Ä¥z�íyöì†þÐ
~•þ†þíy��öì¡îû�TDS�†þôyöìly�!löìëû�î¡¡yô�•þy¥z�TDS�î,!kþîû�’þzþ›yëû�!löìëûG�
!†þS%é�î¡y�’þz!‹þ•þÐ��öì¡îû�TDS�~î‚�•þyîû�¤yöìí¥z�GH–�KH�îy’þüyöìlyîû�
¤îöìíöì†þ�èþyöì¡y�’þzþ›yëû�¥¡��öì¡�ö†þyîûy¡�‹)þ”Å�ŒCrushed CoralŠÐ�ö˜GëûyÐ�
xöìlöì†þ¥z��þÄyDy!l†þyl�!¤†þ!¡’þ��þÄyöìBþ�~î‚�öô!îûl��þÄyöìBþîû�¤yîöìÞ�þÆöì�þ�ö†þyîûy¡�
‹)þ”Å�îÄî¥yîû�†þöìîû�íyöì†þl�xlÄylÄ�þ›yíîû�G�îy!¡îû�¤yöìíÐ
~¥z�²Ì¤öìD��öì¡îû�TDSŸé~îû�¤yöìí�~î‚�pHéŸé�~îû�¤yöìí��!’þü•þ�xyöìîûy�˜%!�þ�
þ›Äyîûy!ô�þyîû�!löìëû�~†þ�%þ�îöì¡�îûy‡y�˜îû†þyîûÐ�ö¤¥z�˜%!�þ�¥¡�KH�~î‚�GH–�
ëyöì˜îû� xíÅ� ëíye«öìô� Carbonate Hardness� ~î‚� General 
Hardness� ƒƒ†þyöìîìÅyöìl�þ� ¥y’þÅöìl¤� îy� �öì¡îû� ‘†þyöìîìÅyöìl�þ� Çþyîûc’� !˜öìëû�
²Ì†,þ•þþ›öìÇþ�²Ì†þy¢�¥ëû��öì¡îû�ôöì™Ä�!†þ�þ›!îûôyöì”�†þyöìîìÅyöìl�þ�(CO3)�xíîy�
îy¥z†þyöìîìÅyöìl�þ� ŒHCO3Š� ¡î”�xyöìSé� ö¤!�þÐ��öì¡îû� †þyöìîìÅyöìl�þ� Çþyîûcöì†þ�
îû¤yëûöìlîû� þ›!îûèþy£ìyëû� ‘Çþ”ßiyëû#� Çþyîûc’� ŒTemporary HardnessŠG�
î¡y�¥ëûÐ�~öì†þ�þ›!îûôyþ›�†þîûy�¥ëû�dKH�îy�dH�~†þöì†þîû�ôy™Äöìô�Œdegree 
HardnessŠƒ�xþ›îûþ›öìÇþ� ö�lyöìîû¡�¥y’þÅöìl¤�îy��öì¡îû� ‘!‹þîûßiyëû#�‡îûc’�
!˜öìëû�²Ì†þy¢�†þîûy�¥ëû�²Ì™yl•þ��öì¡îû�†þÄy¡!¤ëûyô�~î‚�ôÄyˆöìl!¤ëûyô�¡î”�



‘ô,˜%��¡’� !löìëû� ˜%¥zéŸé~†þ� †þíy� îöì¡�îûy‡y� ’þz!‹þ•þÐ�²Ì†,þ!•þöì•þ� ‘îÏÄy†þGëûy�þyîû’ 
î¡öì•þ�xyôîûy�ëy�î%!Vþ�ö¤!�þ�!†þv�Ö™%ôye�†þô�pHéŸé~îû��¡�xíÅyê�xy!ÁÔ†þ��¡�
lyÐ�îÏÄy†þGëûy�þyîû�îy�†þyöì¡y�öì¡îû�¤yöìí�xlÄylÄ�!ô!ÜT�öì¡îû�Œ  freshwater 
or white waterŠ� ô)¡� þ›yíÅ†þÄ� ¥¡� �öì¡� ö¤y!’þëûyô–� ôÄyˆöìl!¤ëûyô–�
†þÄy¡!¤ëûyô�G�þ›�þy!¢ëûyöìôîû�‰lcÐ�îÏÄy†þGëûy�þyîû�îyÝ•þöìsfîû��öì¡�~¥z�™y•þî�
xyëûl=!¡îû�‰lc�x•þÄhsý�†þô�íyöì†þ–�•þy¥z�G¥z��öì¡îû�GHG�†þô�¥ëû–� TDS�
G�†þô�¥ëûÐ�~îû�¤yöìí¥z�xyöìîû†þ!�þ�=îû&cþ›)”Å�þ›Äyîûy!ô�þyîû�¥¡�conductivity�
îy�•þ!’þüêþ›!îûîy!¥•þyÐ�îÏÄy†þGëûy�þyîû�l˜#�îy��¡²Ìþ›y•þ�îy��¡y¢öìëûîû��öì¡îû�
conductivity x•þÄhsý�†þô�¥ëûÐ�xyöì¡y‹þly�î’þü�öî!¢�!lîû¤�G�÷îKþy!l†þ�
¥öìëû�ëyîyîû�èþöìëû�~¥z�conductivity�!löìëû�xyîû�!î¢öì˜�!†þS%é�î¡!Séœ�xyîyöìîûy�
î¡!Sé� xyôyöì˜îû� ²Ì‹þ!¡•þ� ™yîû”y� xl%ëyëû#� Ö™%� �öì¡îû� îû.�xyîû�pH� !˜öìëû�
îÏÄy†þGëûy�þyöìîûîû� ¤‚Kþy� !l™Åy!îû•þ� ¥ëû� ly—� îÏÄy†þGëûy�þyöìîûîû� xyöìîûy� †þöìëû†þ!�þ�
x•þÄhsý�=îû&cþ›)”Å�þ›Äyîûy!ô�þyîû�¥¡�dGH– TDS�and conductivityƒ�
’þz˜y¥îû”� !¥¤yöìî� î¡y� ëyëû� xyôy�öìlîû� öë� x‚öì¢� xÎ�þyô� ~öìO¡� íyöì†þ�
ŒUpper and middle orinoco tributaries– Upper Rio 
NegroŠ�ö¤¥z�îÏÄy†þGëûy�þyîû�²Ìyëû�ßºFSé–�!†þv�îSéöìîûîû�öî!¢îûèþyˆ�¤ôöìëû�•þyîû�
pH�íyöì†þ�4ƒ5�öíöì†þ�5ƒ5éŸé~îû�ôöì™Äœ
öëöì¥•%þ�îÏÄy†þGëûy�þyîû�îyÝ•þöìsfîû��öì¡�†þÄy¡!¤ëûyô–�ö¤y!’þëûyô�¥z•þÄy!˜îû�¡î”�
‡%î¥z�†þô�þ›!îûôyöì”�íyöì†þ�•þy¥z�~¥z��öì¡�¢yô%†þ–!Vþl%†þ�~î‚�!‹þ‚!’þü�y•þ#ëû�²Ìy”#�
¤y™yîû”•þ�íy†þöì•þ�þ›yöìîû�lyÐ�†þyîû”–�~¥z�²Ìy”#=!¡îû�ö‡y¡öì¤îû�ô)¡�’þzþ›y˜yl�öë�
†þÄy¡!¤ëûyô�ö¤�þy�xyöìˆ¥z�îöì¡!SéÐ�xy¢y�†þ!îû�~îyîû�î%Vþöì•þ� þ›yîûöìSél�ö†þlÐ�
îÏÄy†þGëûy�þyîû��þÄy‚öì†þ�¢yô%†þ�îy�!×Á›�îûy‡y�’þz!‹þ•þ�lëûœ�~öì˜îûöì†þ�îÏÄy†þGëûy�þyîû�
�þÄy‚öì†þ�îûy‡öì¡�¥ëûöì•þyîy�öî„öì‹þ�íy†þöìî�!†þv�èþyöì¡y�íy†þöìî�ly–�̃ %îÅ¡�¥öìëû�ôöìîû�
ëyGëûyîû�¤½þyîly¥z�²Ìî¡Ð

���~îyîû�¤îöìíöì†þ�common misconception�öVþöì’þü�öæþ¡%lÐ�îy˜yô�
þ›y•þy�îy�öëöì†þyöìly�þ›y•þy�~î‚�ö†þyöìly�!’Èþæäþ�þ’þz’þ�!˜öìëû��öì¡îû� TDS�lyôöì•þ�
þ›yöìîû�ly–�ö¤�þy�÷îKþy!l†þèþyöìî�¤½þî�lëûÐ�xyþ›lyîû��öì¡îû� TDS�ë!˜�100�
~îû� !löì‹þ� íyöì†þ� ö•þy� !†þS%é� seasoned driftwood or bogwood�
xöìl†þ!˜l��öì¡�öæþöì¡�îûy‡öì¡ TDS�¤yôylÄ�lyöìô–�~�%þ†%þ¥z�¥ëûÐ�~ôl!†þ�
ëyîûy�îÏÄy†þGëûy�þyîû�†þöìîûöìSél�îy�†þîûöìîl�îöì¡�èþyîöìSél�•þyîûyG�~�þy�ö�öìl�îûy‡%l�
öë�†þô  TDSŸé~îû��¡�îÄî¥yîû�ly�†þîûöì¡�xyþ›!l�˜#‰Åöìôëûy!˜�èþyöìî��öì¡îû�
pH�lyôyöì•þ�þ›yîûöìîl�ly–�hard water�~�ë•þ¥z�blackwater extract 
!˜l�îy��þÄy!ll�!l¤îû”†þyîû#�þ›y•þyéŸéî#�îy†þ¡éŸé!¢†þ’þü�¥z•þÄy!˜�!˜l�•þyîû�²Ìèþyî�
íy†þöìî�†þöìëû†þ!˜l�îy�~†þéŸé˜%¥z�¤®y¥œ�•þyîûþ›îû�xyîyîû��öì¡îû�pH�7�~!æþöìîû�
xy¤öìî� Œxyþ›!l� !löì�� þ›îû#Çþy� †þöìîû� ö˜öì‡� !llŠÐ� ö†þl� ~îû†þô� ¥ëû� ö¤¥z�
chemistry�xyöìˆîû�xl%öìFSéöì˜¥z�îöì¡!SéÐ
����¤•þ†þÅ#†þîû”éŸé�Softwater îy�†þô  TDSŸé�~îû��¡�îÄî¥yîû�†þîûöì¡�
xî¢Ä¥z�ôyíyëû�îûy‡öìîl�öë�ö¤¥z��öì¡îû�îyæþy!îû‚�†þÄyþ›y!¤!�þ�†þöìô�ëyëûÐ�xíÅyê–�
¤yôylÄ�~!˜†þéŸéG!˜†þ� ¥öì¡� Œ•þyþ›ôyeyŠ� îy��öì¡� öî!¢� þ›y•þyéŸé†þy‘þ� îy�xlÄ�
�þÄy!ll�þ›’þüöì¡�!†þv��öì¡îû�þ›Äyîûy!ô�þyîû�Vþþ›�†þöìîû�þ›yöìÎ�þ�ëyëû–�¥‘þyê�†þöìîû�pH�
ölöìô�öëöì•þ�þ›yöìîûœ�î,!ÜTîû��¡�îy�DI water îÄî¥yîû�†þîûöì¡�~¥z�‰�þly�¥ëû–�
†þyîû”� �öì¡îû� îyæþy!îû‚� Çþô•þy� x•þÄhsý� †þöìô� ëyëûÐ� ôySé� ôöìîû� ëyîyîû� ²Ìî¡�
¤½þyîlyÐ�•þy¥z�x•þÄhsý�¤yî™yl–�x!èþKþ�Aquarist or scaper •þyöì˜îû¥z�
ö†þï¢öì¡� †þô�  TDS� ~îû� �¡� îÄî¥yîû� †þîûy� ’þz!‹þ•þ–� xlÄöì˜îû� lëûÐ� ôöìl�
îûy‡öìîl��öì¡îû  TDS öî!¢�ôyöìl�•þyîû�îyæþy!îû‚�Çþô•þy�öî!¢�xyîû� TDS�
†þô� ôyöìl� •þyîû� îyæþy!îû‚� †þôÐ� �öì¡îû� îyæþy!îû‚� Çþô•þy� öî!¢� xöìíÅ� •þyîû�
þ›Äyîûy!ô�þyîû�Vþ�þ�†þöìîû�þ›yöìÎ�þ�ëyöìîlyÐ

òöôöìSéyî¥zóé� �‹þ•%þíÅ~îû �þ›îÅ�îûöìëûöìSé�xyþ›lyîû�xöìþ›ÇþyëûÐ�
ôyöìSéöì˜îû�!löìëû�xyþ›lyîû�èþyöì¡yîy¤yîû�ˆÒ�æ%þ!�þöìëû�•%þ¡%l

òöôöìSéyî¥zóé��~îû�þ›îûî•þÅ#�¤‚‡ÄyëûÐ�
¤yöìí�ë!˜�!˜öì•þ�‹þyl�!îKþyþ›l�•þyîû��lÄG�ö‡y¡y� �~îû�þ›y•þyÐòöôöìSéyî¥zóé

!†þéŸéþ›Äyöì’þ�xy.%¡�‹þy¡yl�xyîû�o&•þ�þ›y!‘þöìëû�!˜l�xyôyöì˜îû�x!æþ!¤ëûy¡�öô¡�xy¥z!’þéŸéö•þ�xíîy�ö¥yëûy�þ¤xÄyþ›
†þîû&l�l#öì‹þîû�öëöì†þyöìly�~†þ!�þ�lyÁºyöìîûÐ

xyôyöì˜îû�x!æþ!¤ëûy¡�¥zöìô¡�xÄyöì’Èþ¤�piratesden2017@gmail.com
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ÐÐ�ˆyS%éëûy�ˆyíyÐÐ
¥zwl#¡�÷ôe

x!hsýô� !e«öì�þ!¤ëûy¤� ¤ôöìëû� þ›,!íî#öì•þ� ~†þ� ‡%„öì˜� îy� îyôl� ’þy¥zöìly¤öìîûîû�
xy!îèþÅyî�‰öì�þ�ëyîû�lyô�Troodon–�öSéy�þ�~¥z�’þy¥zöìly¤îû�xy†þyöìîû�öSéyöì�þy�
¥öì¡G�ôyôyöì•þy�îy�‡%’þü•%þöì•þy�èþy¥z�îûy²Wzyîûöì˜îû�öíöì†þ�†þô�!†þS%é�!Sé¡�lyÐ�!¢†þyîû�
†þîûy�ö¥y†þ�!†þ‚îy�l•%þl�²Ì�öì§Ãîû�îûÇþlyöìîÇþ”�¤öìîöì•þ¥z�ö‹þyöì‡�þ›îûyîû�ô•þ�!ô¡Ð�
öSéyöì�þy�öSéyöì�þy��#î�=öì¡y�öVþyöìþ›îû�xy’þüy¡�öíöì†þ�x•þ!†þÅöì•þ�Vþy!þ›öìëû�þ›’þüöì•þy�
!¢†þyöìîûîû� Gþ›îûÐ� !†þv� xyôyöì˜îû� öôöìSéy� xyöì¡y‹þlyëû� ¥‘þyê� ²Ìy÷ìˆ!•þ¥y!¤†þ�
’þy¥zöìly¤îû�ö†þlÚ�•þyîû�†þyîû”�~‡yöìl�xy��ëyöì†þ�!löìëû�xyöì¡y‹þly–�ö¤¥z�Ç%þöì˜�
˜ylî�’þzöìÍñy�ŒChanna gachuaŠ�!‘þ†þ�~†þ¥z�èþyöìî� Troodon�~îû�þ›öìíîû¥z�
þ›!í†þÐ�’þzöìÍñy�îy�Channa gachua�²Ìyëû�¤ô@ýÌ�̃ !Çþ”�~!¢ëûy��%öì’þü�†þôéŸéöî!¢�
ö‹þyöì‡� þ›öì’þüÐ� èþyîû•þ–� þ›y!†þhßìyl–� îy‚¡yöì˜¢–�×#¡Bþy–�xyæþˆy!lhßìyl� öíöì†þ�
¥zöì¨yöìl!¢ëûy�þ›ëÅhsý�~öì˜îû�îy¤ßiyl�!îhßìyîû�†þöìîûöìSéÐ�ô)¡•þ�þ›%†%þîû–�öSéy�þéŸéîöì’þüy�
�¡y¢ëû–� ²Õyîlè)þ!ô–� ‡y¡éŸé!îöì¡� ö˜‡öì•þ� þ›yGëûy� ëyëûÐ� x¤y™yîû”� !¢†þyîû�
˜Çþ•þy–�þ›!îûöìîöì¢îû�¤yöìí�ôy!löìëû�ölGëûyîû�Çþô•þy�~¥z�ôySéöì†þ�†þöìîû�•%þöì¡öìSé�
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