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ABSTRACT

A two year study (IVom September 2003 to August 2005) on the phytopiankton 

diversity, seasonal changes and Hmnology in a section o f the river Buriganga adjacent 

to Dhaka M etropolis reveals a total of 180 species of phytopiankton belonging to 7 

different algal classes. Highest number of species was obtained from the class 

Chlorophyceae (40% o f the total species). Cryptophyceae represented least num ber of 

specics (a m aximum of 5 specics) in the river. Among the total taxa o f phytopiankton 

about 70 will be new report for Bangladesh. Seasonally the population density of 

phytopiankton community ranged I.O x 10^- 137.4 x 10^ ind/L. Phytopiankton chl-a 

and its degraded product phaeopigment concentration ranged from 2.0-163 jig/L and 0- 

334 ^ig/L, respectively. The diversity index (H') varied from 1.4-4.7 byt/ind. This range 

indicates a  moderate to heavy pollution of the river water along a  17 km  stretch (the 

total length covered under ST-1 to ST-3 o f the present investigation) of the river. The 

downstream station, ST-3 mostly enjoyed higher diversity o f phytopiankton. A 

comparison with past studies carried out in this zone of the river Buriganga (nearly 30 

years back) a greater shift in the community of phytopiankton has been observed i.e., 

from desmid and diatom dominated community to euglenoid and chlorococcoid 

dominated one. All other pollution related chemical and biological param eters such as 

SRP, SRS, alkalinity, conductivity, TDS and chl-a has increased to some extent. Data 

on 13 limnological variables recorded during the present investigation show almost 

clear picture about the water quality along 17 km stretch o f the river Buriganga. Air and 

water temperature did not vary significantly. However water transparency as Sccchi 

depth (Zs) showed gradual improvement from the upstream towards down stream 

stations (maximum Zs were at ST-1: 54, ST-2: 60 and ST-3: 83 cm), Zs improves only 

when the loading o f suspended matter is low. But com pared to 1995 Zs data (90 cm) 

water quality at ST-2 has deteriorated further in the recent time. pH m axim a in all the 

studied stations was same (6.9) but shifted towards acidic range when com pared with 

the data of 1995 at ST-2 (8.1). Improvement of water quality from upstream to 

downstream stations has also been observed in respect to alkalinity (maximas at ST-1: 

7.6, ST-2; 6 . 6  and ST-3: 5.0 mg/L), conductivity (maximas at ST-1: 940, ST-2: 915 and 

ST-3: 713 pS/cm ) and TDS (maximas at ST-1: 467, ST-2: 394 and ST-3: 316 mg/L). 

Similar trends have also been seen in rcspect of two important nutrient concentration. 

These are SRS (maximas at ST-1: 82, ST-2: 76 and ST-3: 34 mg/L) and SRP (maximas

A k u r a c t  viii
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at ST-1: 1443, ST-2; 1584 and ST-3: 466 jig/L). Anoxia is another indicator o f bad 

water quality. Though DO maximas arc almost closcr in all the studied stations (ST-1: 

9.4, ST-2: 9.4 and ST-3: 9.2 mg/L) complete anoxia was observed at ST-2 which is 

near to Sadarghat Jelty. At Shikdcr Medical College (ST-1) the minimum DO recorded 

was 0.5 mg/L while at ST-3 it was 4.3 mg/L. This shows clearly that ST-3 (further 

down to Sadarghat) DO improves quite a lot (4.3-9.2 mg/L). In the present study 

improved DO correlates improved NO 3-N concentration (0-2.5 mg/L). Sim ilar trend 

was also seen by Zerin in 1995 (DO: 0.3-12.8 mg/L, NO3-N: 0.4-10.9 m g/L) at ST-2. 

From this study it can be said that serious deterioration in the water quality has 

occurred after 1995 but there exists a trend of gradual recovery from upstream to 

downstream stretches in the river. Except river Turag the water quality of Shitalakhya 

(at ceiiain station). Titas, Gumti, Havatia, and M eghna seems to be better when 

compared with the present study. Other international river such as Yamuna, India; 

Nile, Egypt and Kern, USA show lower range of alkalinity, TDS, SRS, SRP and NO 3- 

N and higher ranges in pH and DO when compared with the present study.

Excessive concentration of some nutrients and pollutant particles might be responsible 

for bringing dam age and incomplete growth in some phytoplankton. Considering ST-2 

as a reference point it could be said that within a span of 1 2  years (present research and 

that carried out by Zerin in 1995) Zs has dropped 37%, chl-a increased 11%, alkalinity 

increased 26%, conductivity increased 30%, SRS increased 50%, SRP increased 6 8 %, 

NO3-N dropped 90%, DO dropped 27.1%. All these param eters indicate an overall 

deterioration o f water quality of the river Buriganga.

A bstract ix
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INTRODUCTION

Phytoplankton, ihc so callcd 'grasses o f  water' are an important com ponent o f  the 

biodiversity o f  natural waters. Their principal function is  to harvest light energy  

and to convcrt them into potential energy in the form o f  carbohydrate and at the 

sam e tim e lo ev o lve  som e free oxygen  in water. T hese arc very fundamental 

processes related to the ccosyslem  funciioning since phyioplankton are 

considered as the primary b iological com ponent in the free water to f ix  the 

energy and its subsequent transfer towards various other levels o f  the food  chain  

and to make available pure oxygen  for the use o f  others. Therefore, they do  

occupy the first trophic level o f  the w hole energy flow  system s in the aquatic 

habitats. Literally phytoplankton means 'drifting organisms'. M ore elaborately, 

they arc m icroscopic plants w hich remain suspended in water and are drifted by 

strong w ave and current actions and w hich com plete in fu ll or a part o f  their life 

cycle  w hile rem aining suspended in water. They arc om ni present in alm ost all 

natural water bodies and their ex istence can easily  be proved by applying  

specialized  lim nological techniques. Apart from their very b io logica l role in the 

aqualic food chain, iheir spccies richness, diversity, abundances and seasonal 

cycles arc also a good indicator o f  walcr quality. This has been successfu lly  

applied by m any aquatic ecosystem  managers to forecast about water quality o f  

lakes and other water bodies having tremendous econom ic and socia l im pacts 

throughout the w hole world.

L im nology is a discipline w hich deals with the physical and chem ical water 

quality characleristics and the functional aspects o f  b io logica l productivity in 

inland aquatic ecosystem s. Lotic or running water and lentic or calm  water are 

the tw o main dom ains o f  inland aquatic ecosystem s.

C hapter I :  Jnlrotliiclioii
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T he riv er B uriganga, a  runn ing  w ater body, has been  te rm ed  as the  'p u lse ’ o f  

D h ak a  c ity  b ccau se  a  num ber o f  activ ities re la ted  to trade , com m erce , 

transporta lion , d ra inage, env ironm ent, ctc. are con tro lled  b y  the  v ery  ex istence  

o f  this river. It is a lso  know n to the h isto rian  that the city  o f  D haka  has ex p anded  

b ecau se  o f  the riv e r  B uriganga. B u t on the o ther hand , the  ex p an sio n  and 

p opu la tion  increase  in  the  c ity  has crea tcd  a  th resho ld  on  the  o vera ll w a te r 

quality  and b io lo g y  o f  the  river. T h is has b een  con sid ered  as a  serious concern  

for the ex istence and  sustenance o f  the riv er B uriganga. T h e  p o rtio n  o f  th e  river 

flow ing  ad jacen t to the city  o f  D haka  has been vu lnerab le  fo r  dum ping  and 

d ischarg ing  w astes and w astc-w ater o f  a lm ost all kinds.

U sually  a r iv er is a h igh ly  dynam ic system  in  conti'ast to a  lake  (ca lm  w ate r 

body) b ecau se  o f  the  la tte r’s longer re ten tion  lim e, ex cep t in  th e  d rie s t o f 

seasons and  in the m ost slugg ish  o f  stream s. R iv e r w ater is co n stan tly  flow ing  

hav ing  very  little  re ten tion  tim e. W hile  the  d ischarge o f  a w aste  at a  g iv en  p o in t 

m ay have ca tas troph ic  cffects on the res id en t fish  popu la tion , as w ell as the  flo ra  

and fauna, and m ay  also  cause  severe  po llu tion  fo r  m any  m iles dow n stream , the 

riv er - h o w ev er m uch  it has been  dam aged  - has no t b een  ‘k ille d ’ .

O ne o f the reasons is that, o n ce  the  d ischarge has been  s topped  fo r good, a 

recovery  p rocess w ill begin . T he residual w aste  w ill be d ilu ted  b y  clean  w ate r 

flow ing  dow nstream  and  carried  aw ay, the flo ra  w ill recover, th e  fau n a  w ill 

reco lon ize , and  the fish  w ill re tu rn  in tim e. T h is is  no t to  excuse  the  u ncon tro lled  

d ischarge o f  e fflu en ts  to riv er courses: ra ther, it shou ld  en co u rag e  po llu tion  

control b o d ies  w ith  po llu ted  rivers to take those  res to ra tiv e  steps w hich  w ill 

u ltim ately  resu lt in the  riv er regain ing  its p ris tine  condition.

T he above m en tio n ed  functions are best ind ica ted  by  the  quality  and  qu an tity  o f 

pelag ic p lan k to n  popula tion . P hy top lank ton  is  one o f  the fu n c tio n a l u n it o f  the 

p lank ton  com m u n ity  w hich  inc ludes m icro-algae. T h e  p h y lo p lan k to n  com m unity

C h a p ter  1: Jntrod iic lion  2
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can be regarded as a com plex machinery which derives its energy from the sun 

and its raw material from mineral sails and gases d isso lved  in Che water. 

Theoretically, this machinery can be maintained by energy supply li'cm  the 

outside alone because nutrients can be recycled  within the system . These  

com m unity m oves from place to p lace in a water body, causes its m ode o f  

nutrition and spatial biom ass highly variable. It is interesting that this type o f  

organism along with zooplankton covers 71% o f  the cailh  surface with a 

thickness o f  3.8 km (Tilzer 1989).

S ince the ex istence o f  algae suspended in river waters was acknow ledged, nearly  

a century ago, the extent to which they m ay be regarded as a discrete, planktonic 

com ponent o f  the river com m unity has been controversial (H ynes 1970). Several 

reports suggests that S tephanod iscus han tzsch ii, M elosira  d is ta n s  var. a p ligena  

in Danube and in Severn; S iephanod iscus han tzsch ii and N a vicu la  sp. are true 

river plankton (R eynolds 1988).

Literature survey on international basis reveals the fact that, no general attempts 

has ever been m ade to synthesize data on algal com m unities o f  river system s  

w hich can, how ever, develop larger populations. E cologica l studies devoted to 

phytoplankton have been lim ited to particular river system s o f  Europe and 

Amcrica. M any studies are centered on particular aspects like primary 

production and biom ass with little consideration o f  com position  and population  

dynamics.

Bangladesh is a land o f  rivers m ost o f  w hich com e from  outside the 

neighbouring countries like India, N epal, Bhutan and China. T he country has a 

network o f  250  rivers, the main three are Padma (Ganga), Jamuna 

(Brahmaputra) and M eghna (M ahboob 1995). About 90% o f  the flood  water 

com es from outside the country due to downpour from the upstream o f  Ganges 

and Brahmaputra basin. Bangladesh has enormous water resources o f  about 7-8

C lia p le r  I :  lu tr o d iic lio ii
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m illion  ha. T he av erage  annual d ischarge o f  w ater th rough  this d e lta  in the  rainy  

season  is >5 m illion  cusees.

In B angladesh , tresh w ate r is one o f the m ost critica l and va lu ab le  co m p o n en ts  o f 

the  natu ra l resou rces. R iver system  com prises nearly  13%  o f  the to ta l aquatic  

ccosystem s bu t very  few  w orks h av e  so  fa r  been  conducted  on the co m p o sitio n  

and dynam ics o f  p h y top lank ton  in these ecosystem s.

Seasonal p h y top lank ton  developm ent is con tro lled  by  various p hysica l, chem ical 

and  b io log ica l facto rs. C ase  studies p roved  (D escy  1993, A cs and  K iss 1993) 

that period ic  d is tu rb an ces  caused  by  seasonal changes o f  d isch arg e  are  im portan t 

in u nders tand ing  the d evelopm en t o f  riverine  phy top lank ton . O n  the  o therhand  

questions re la ted  to  the  o ligo troph ic  na tu re  o f  so m e trop ica l riv e rs  and  the deta il 

function ing  o f  pelag ic  g razing  food chain  in runn ing  w aters  are  so m e tim e 

d ifficu lt to answ er.

W ate r po llu tio n  d istu rbs p lank ton ic  d iversity  th rough  increased  tu rb id ity  and 

altering n u trien t sta tus and  o ther physico -chem ical p roperties  o f  w ater. M o st o f 

the w ater bod ies s itua ted  in and  around D haka  city  are  o rg an ica lly  en rich ed  due 

to strong  h u m an  in fluence causing  serious w ate r po llu tion . T h e  p o llu ted  w ater 

b od ies causes species d iversity  low . C oncern ing  algal com m u n ity  and  its 

eco logy  o f  the riv er B uriganga  near D haka  M etropolis , the rem ark ab le  resea ixh  

c a n ie d  ou t 30 years b ack  by  Is lam  and  h is co -w orkers  (Islam  and  H aroon  1975, 

Islam  e t al. 1974 and  Islam  and  Z am an  1975) can b e  re fe rred  h ere  as a 

m ilestone. B u t there  w as opportun ity  to  do m ore  to know  the p h y to p lan k to n  o f 

the river till date  as early  w orkers carried  ou t the ir study  u n d er a  very  lim ited  

labora to ry  facility . D esp ite , in  recen t tim es, w ate r q ua lity  and  p o llu tio n  lev e ls  in 

the w ater o f  the  riv er B uriganga h av e  been  debated  so m uch  in various fo rum s 

that the p resen t au thor deem ed  it necessary  to carry  o u t an  in v estig a tio n  on the 

river w ate r quality  by  ju d g in g  its phy top lank ton  flo ra  and m e asu rin g  a  nu m b er o f 

w ater quality  param eters  in abou t a  17 km  stre tch  ad jacen t to th e  c ity  o f  D haka.

C hap ter I: li ilio d u c lio n  4

Dhaka University Institutional Repository



At present, so far its pollution status concerned, it could be labelled as one o f  the 

worst affected ecosysicm s. The river is dumped with tones o f  different w astes as 

w ell as ils flow  is im peded by the construction o f  illegal huts and houses. The  

river receives partially treated sew age effluents, sew age polluted surface runoff 

and untreated industrial effluents including tannery w astes and m any other 

pollutants through direct human intluence. A ll these have posed a great threat to 

the proper functions o f  the ecosysicm s. The upstream o f  tlie river Buriganga  

above the confluencc o f  the river Turag dries up during the month o f  February to 

M ay w hen the w aste assim ilation capacity o f  the river is m inim um  (Ahm ed  

1993). D ue to com m on pathway for m ost o f  the water transport, the water is 

turbid with floating o il lubricants released from the engines o f  the water 

transports. Due to lack o f  sufficient water flow  during lean period these wastes 

cannot be rem oved and causes Buriganga a "death trap”. It turns into a 

obnoxious large drain poses a great threat for the city dw ellers. There is no 

regulatory body or appropriate law  to protect the aquatic system s in the country. 

W hatever the law s formulated by the governm ent is not enough to save the “life  

line” o f  Dhaka, the Buriganga as nobody care for it. There is  no ray o f  hope to 

recovcr the Buriganga to its normal condition within next century due to 

reluctance o f  the authority for failing build up public awareness. W ashington  

post published a report on Buriganga “A  highly polluted river m oving towards 

death”. The river Buriganga is said to be the ‘pu lse’ o f  Dhaka m etropolis.

Buriganga is  the so le  ecosystem  that receives tonnes o f  different w astes from  11 

m illion inhabitants o f  Dhaka city. A il storm sew erage falls at Buriganga. 

Interestingly city  dw ellers get their drinking and house hold uses water directly  

from Buriganga (Chadnighat) other than Saidabad water treatment plant. The 

DO (d issolved  oxygen) at certain sections o f  the river w as found less than the 

m inim um  level required for the survival o f  fish and other aquatic life  (DEPC  

1984). DO is the main criterion that represents status o f  a river receiving organic 

w astes for se lf  purification. The DO concentration in river water is regulated by  

the hydrodynam ic condition o f  the river and b iological and chem ical reactions
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by the biota, suspended solids, plant debris and bollom  sedim ents. E xcessive  

depression o f  DO profile by heavy pollution may upset the aquatic environm ent 

o f  the natural stream. A  com plete absence o f  DO elim inates all aerobic flora and 

fauna in the natural water body.

K eeping all these forces and functions o f  a river ecosystcm s in m ind the present 

piece o f  research work was undertaken to fu lfill a number o f  objectives  

particularly on the diversity o f  its phyloplankton com m unity and the factors 

regulating them.

A im s and  o b jcc livcs

Follow ing are the aim s and objectives o f  the present research on  the river

Buriganga:

1. What arc the com position  o f  phytoplankton?

2. W hat arc the species richness and diversity o f  phytoplankton?

3. W hat is  the trend betw een diversity o f  phytoplankton and water quality  

m easuring Index?

4. H ow the quantitative aspects o f  different species o f  phyloplankton do 

vary?

5. H ow  the b iom ass o f  phytoplankton fluctuates over the season?

6 . W hat arc the trends o f  seasonal variation am ong the population densities  

o f  phyloplankton?

7. H ow  the physical water quality parameters such as temperature, turbidity 

and How vary over the seasons?

8 . H ow the chem ical water quality parameters such as nitrate, phosphorus, 

silicate, alkalinity and dissolved oxygen  content o f  water shapes up?

9. Synergistic effect o f  all factors on the water quality o f  the river.

1 0 .Temporal and spatial variation o f  the factors related to the w ater quality.

11. T o foresee changes over historical perspective.
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LITERATURE REVIEW

N a tio n a l

T h e  status o f  lim no log ical research  in  B ang ladesh  has been  rev ie w e d  by 

K hondker (1994). It is  observed  from  the  rev iew  ihal very  few  w orks  o n  river 

system  have b een  carried  ou t in B ang ladesh  com pared  to p o n d  ecosystem s.

Islam  (1969) s tud ied  the w ater sam ples co llec ted  from  S angu  riv e r  (N orth  

A rakan  H ill) and  R ainkhyang  lake. P hy top lank ton  and  o th e r a lga l flo ra  w ere 

found to b e lo n g  lo C h lorophyceae, C yanophyceac, X an th o p h y ceae  and 

B acillai'iophyceae. In  h is  study  from  the g roup  B acilla rio p h y ceae  14 species 

be long ing  lo 8  g en era  w ere  recorded .

Islam  et cil. (1974) reported  the  physical and chem ica l lim n o lo g y  and  their 

effects upon the general b io log ical cond ition  o f  the riv er B uriganga. T hey  

w orked  on air tem peratu re, w a te r tem peratu re, sunsh ine  hours, d isso lv ed  oxygen  

(D O ), pH , to ta l n itrogen  and phospate  co n ten t o f  Ihe r iv e r w ater, A ir tem pera tu re  

varied  from  29-34°C . W ate r tem peratu re  w as alw ays less than  the  su rround ing  

air tem p era tu re  and  varied  w ith in  2°C . D O  co n ten t show ed  a h ig h  va lue  (9.57 

m l/L ) in  A u g u st 1973 bu t in o ther m onths rem ained  2 .63 -7 .73  m l/L , T h ey  found 

quan tita tive ly  very  low  to tal n itrogen  and phosphates (0 .004 -0 .126  ppm ). W ater 

w as a lkaline in natu re w here  pH  w as found  7 .0 -7 .8 . PhyCoplankton d en sity  w as 

recorded  4 .2  x  10’"’ . 100.0 x  10^ ind /L  and  seasonally  h ighest and  lo w est density  

occuiTcd du ring  the su m m er (250 .4  x  10^ ind /L ) and spring  (30 .0  x  10^ ind /L ) 

respectively .

Islam  and  H aroon  (1975) m ade a  study on the  b io log ica l aspects like  a lga l flo ra, 

zoop lank ton  com position , com m unity  pattern  and seasonal varia tions  fo r  one 

year in the riv er B uriganga n ear D h ak a  M etropolis. A  to tal n u m b er o f  59 genera
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and  137 species o f  a lgae  and 14 gen era  and 15 spccies o f  zo o p lan k to n  w ere 

recorded . P ercen l com position  o f  d ifferen t g roups o f  a lgae  w ere  C h lo ro p h y ta  (62 

specics, 45 .26% ), C yanophy ta  (18 spccies, 13.13% ), E u g len o p h y ta  (2  species, 

1.46% ), C hry so p h y la  (I spccies, 0 .75% ), (B acilla rio p h y ceac  52  speceis, 

37 .96% ) and R h o d o p h p y ta  (2  spccies, 1.46% ). T h e ir  in v estig a tio n  sh o w ed  that 

the  m em ber o f  species be long ing  to the class C y anophyceae  do m in a ted  in 

M arch . B ut the  m em bers o f  B acilla riophyceac  and  C h lo ro p h y ceae  an d  o ther 

groups rep resen t w ell from  July  lo N ovem ber. T hey  iden lificd  18 g en era  and  52 

species o f  d ia tom s during  their perio d  o f  study, som e o f  those  w ere  M elosira  

varians, C yclo tella  kuetzingicm a, Synedra  ulna  var. oxyrhynchus, Surire lla  

robusla  var. splendldct, E uno tia  m onodon , E. p ec lin a lis  var. iindulata, 

R hopcdodia g ibba , N av icu la  exigiia, N. incniscuU is fa., C ym bella  turg ida , C. 

tum ida, C. cisiida , G om phoneina  long iceps  var. siibclavata , G. augur, and G. 

km ceo la u im  f a  luris.

Islam  and Z am an  (1975) studied  the b io log ica l aspects i.e. the  p h y top lank ton  

com m unities  and  Iheir re la tive  abundance in d iffe ren t seasons in  the  river 

B uriganga  n ear D haka. D uring  the study  72 genera  inc lud ing  194 sp ecies  w ere 

encoun tered  fro m  the p lank ton ic and ben th ic  form s. T h e  m ax im um  nu m b er o f 

species (abou t 56 .19% ) am ong  the flo ra  stud ied  w as rep resen ted  b y  g reen  algae. 

T hey  found  29 .90%  o f  the to tal phy lop lank ton  taxa  b e lo n g ed  to the  class 

B acilla riophyccae  fo llow ed  b y  C yanophyceae  (10 .31% ), E ug lenophyceae , 

R hodophyceac  and  X an thophyceae  (each  rep resen ted  by  1 .03% ) and 

C hrysophyceae  (0.51 %).

Islam  and A ziz  (1977) stud ied  the  phy top lank ton  o f  K arnaphu li r iv er estuary . 

T hey  have repo rted  23 genera  and 42  species be long ing  to d iffe ren t c lasses.

Shafi et al. (1978) s tud ied  the lim no logy  o f  the  river M eg h n a  fo r one year. T hey  

found  that w ate r w as sligh tly  a lka line  and  hard. D O  con ten ts sh o w ed  favorab le
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cond ition  fo r  aquatic  life, T h e  n u trien t va lue  becam e h igh  in  su m m er and  low  in 

w inter. L igh t p enetra tion  varied  from  63-140  cm . T o ta l n itrogen  and  phoshate  

concen tra tion  varied  0.1 -0 .42  ppm  and 0 .016-0 .049  ppm , respectively . 

P lan k to n ’s num erica l quan tity  vai'icd from  83.34  x lO ‘‘/m^ -1 7 1 .5 0 x l0 V m ^  T he 

productiv ity  w as h ighe r in  sum m er than  in w inter. A m ong  the  p h y top lank ton , 

green  algae  flo u rish ed  du ring  sum m er and m onsoon; desm ids d u rin g  sp ring  and 

sum m er; b lu e  g reen  algae during  spring  and  au tum n, d ia to m s th ro u g h o u t the  

year. T he m a jo r genera , w h ich  fo rm ed  the m ain  com position  o f  d iffe ren t groups 

show ed  rem ark ab le  fluctuations Spirogyra , M ou g eo lia  and  C losterium  w ere 

abundan t g enera  in  su m m er but rare  in w in ter. M icro cystis  fo rm ed  the  b lo o m  in 

spring  w hich  d isappeared  in m onsoon  and  reappeared  in au tum n. P e d ia s tm m  

w as abundan t on ly  in spring. Synedra, M elosira , G om phonem a, N itzsch ia  and 

C osm arium  w ere m ore in  m onsoon . T hough  V olvox  w ere  fo u n d  th ro u g h o u t the  

year, they  w ere  abundan t in su m m er and autum n.

Safiu llah  e t al. (1985) m onito red  the  P ad m a (G anges), the  Jam u n a  

(B rahm apu tra) and the B aral in B angladesh . T hey  found  tha t concen tra tio n s  o f  

suspended  m a tte r increased  w ith  increasing  dischai'ge in b o th  th e  Padm a 

(G anges) and th e  Jam u n a  (B rahm aputra) as w as also  observed  in 1981. D ata  on 

D O , alkalin ity  and hardness show ed  a  very  reg u la r b eh av io u r as th o se  m easured  

in 1981. D O C  (d isso lved  o rgan ic  carbon) concen tra tions d ecreased  w ith  

increasing  w ater d ischarge . PO C  (particu la te  o rgan ic  carbon ) con ten ts  found  

appai'cntly  d iffe ren t as in the riv er P adm a P O C  p ercen tag e  in  su sp en d ed  m atter 

rem ained  nearly  co nstan t th roughou t 1983 b u t P O C  in T SS  (to ta l suspended  

so lids) decreases sligh tly  w ith  d ischarge  in  the Jam u n a  river.

Itteko t e t al. (1985) stud ied  the seasonal variab ility  o f  o rgan ic  m a tte r  in  the 

d isso lved  and  suspended  loads in the riv er G anges, B ang ladesh  d u rin g  1981 fo r 

over fou r years . T hey  p resen ted  d a ta  on  P O C  and D O C  and th e ir  co n stitu en t 

fractions such  as sugars, am ino  acids and /i-alkanes. O rgan ic  m a tte r associa ted
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w ilh  p eak  sed im en t d ischarge appear to be dom inated  b y  a  b iodeg raded  

frac tions. T hey  sug g ested  that rivers such as the  G anges w ith  the ir h ig h  sed im en t 

load  are  s ign ifican t in term s o f  land derived  organic  ca rb o n  bu ria l in  m arine  

sed im ents. D a ta  on  constituen t fractions such  as sugars, am ino  acids and  n- 

a lkanes o f  P O C  in d ica te  that there are s ign ifican t d iffe rences in  the na tu re  o f 

P O C  transported  d u rin g  lean  and h igh  sed im en t d ischarge p erio d s. S im ila r 

d ifferences w ere  also  apparen t in tlie D O C  fraction. Its co n cen tra tio n  varied  

be tw een  1.4 and  9.3  m g/L . T h e  p eak  va lue  w as observed  in  July.

P atra  and A zadi (1987) carried  ou t eco log ica l stud ies on  the  p lank ton ic  

o rganism s o f  the H alda R iver. R esu lts o f  the qualita tive  and  q u an tita tiv e  stud ies 

o f  p lank ton  and  the con 'espond ing  physicochem ica l cond itions  as w ell as 

seasonal d istribu tion  and  abundance o f  various m ajo r tax a  o f  p h y to p lan k to n  

w ere recorded .

T alu k d er and  K hondker (1995) carried  ou t liinno log ical study  o f  som e w ater 

bodies in th e  N oakhali N orth  flood  prone areas o f B ang ladesh . O n  an  average 

r iv er w ate r show ed  h igher pH , D O , PO4 and  Si. A round  56%  o f  aq u atic  algae 

from  the  co u n try  to tal occurred  in  the study  area. B loom  fo rm atio n  by 

B otryucoccus h raun ii and  by  som e un ice llu lar g reen  flag e lla tes  w as m ost 

com m on.

K hondker and  T a lu k d er (1995) stud ied  lim no log ical assessm en t o f  so m e w ater 

bod ies w ith in  G um ti floodplain , C oniilla . T hey  found  that the co n cen tra tio n  o f 

b iogen ic  gases (O 2 , C O 2) and nu trien ts (n itrate, phosphate , s ilicate) w ere  h ig h e r 

in the  riv er w ate r than in pond  and D eel ecosystem s. A ro u n d  50%  o f  the  to tal 

aquatic  algae  w ere  fou n d  to grow  in  the ecosystem .

T alu k d er (1993) rev ea led  w ate r quality  su rvey  rep o rt on  G um ti p h ase  II sub ­

pro ject. T h is w ork  p rogram m e aim s at w a te r quality  study for the riv e r  M eghna
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in ihe  upstream  and  dow n sircam  areas, r iv er S aida  at en tering  po in ts  n ear Ind ian  

border, in ternal rivers  and  K hals, con fluences o f  m ain  riv e r and  in te rn a l rivers, 

B eels  and so  on. A  to ta l num ber o f  tw enty  w ate r bod ies w ere  inc luded  fo r  that 

study. T h e  pH  values w as found  7 .6 -7 .7  fo r the G um ti r iv e r  w here  as m ean  pH  

value  fo r the  M eg h n a  and  T itas riv e r in  the  upstream  rep resen ted  by  7 .5 . D O 

concen tra tion  fo r all the  sam pling  locations w as m easu red  su ffic ien tly  h igh  

(13 .5 -14 .0  m g /L ) in respect o f  4-5 m g /L  o f  B ang ladesh  standard . M ax im um  

values fo r  d ry  and  w et seasons w ere  reco rd ed  as 14 m g /L  an d  13.5 m g/L , 

respectively . E lec trica l conductiv ity  fo r the riv er M eghna has an av erag e  o f  98 

jiS /cm  w hicli is approx im ate ly  one fifth  o f  5 00  }iS/cm fo r B ang lad esh  standard . 

N itra te  fo r the G um ti and confluence o f  T itas riv er w as m easu red  10 m g/L , 

w hereas fo r the M eg h n a  it vai'ied from  5 .6 -9 .0  m g/L . M eg h n a  an d  T itas  in the 

u p stream  areas con ta ined  h igher concen tra tion  o f  p h o sp h a te  in  co m p ariso n  to  6  

m g/L  o f  B ang ladesh  standard . G um ti rivers show ed  h ig h e r values fo r  s ilic a  w ith  

an average concen tra tion  o f  32.8 m g/L . M eghna show ed  s lig h tly  lo w er value 

than G um ti ran g in g  from  20 .4-27 .2  m g/L  o f  silica.

A hm ed  (1993) stud ied  the  e ffec t o f  b io -deg radab le  o rgan ic  p o llu tan ts  on aquatic 

ecosystem s o f  tlie river B uriganga during  the  lean period  o f  the  investiga tion  

y ear . T h is study fo cused  on  e ffluen t characterstics, po llu tio n  lo ad s  and  the 

param eters re la ted  to se lf-pu rifica tion  o f  the riv er B uriganga. T h e  d isso lved  

oxygen  (D O ) is the m ain  criterion  tha t rep resen ts  sta tus o f  a  r iv e r  rece iv ing  

organic  w astes fo r s e lf  pu rifica ition . T h is D O  co ncen tra tion  w as fo u n d  in the 

segm en t o f  the B uriganga riv er flow ing  by the dense ly  p o p u la ted  a rea  o f  D haka, 

below  the desirab le  level o f  4 m g /L  fo r  natural stream s reco m m en d ed  b y  the 

D epartm en t o f  E n v ironm en t o f  B ang ladesh  (1991).

M ahm ud el cil. (2007) s tud ied  on  the abundance an d  d is trib u tio n  o f 

P hy iop lank ton  in M ouri river, K hulna. T hey  iden tified  56  species  o f  

phy top lank ton  u n d er 26 genera, T h e  dom inan t c lass w as C h lo ro p h y ceae  (28
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species) fo llow ed  by  B acillariophyceae and Ihc m in im um  n u m b er w as 

rep resen ted  by  E ug lenophyccac  (7 species). T he dom inan t sp ec ies  w ere 

N avicu la  recta, C losterium  m icroporum , O scilla toria  irrigua, E u g len a  virid is  

and Sp irogyra  m ienn ingensis. D ensity  o f  phy top lank ton  ran g ed  fro m  825-1630  

ind/L .

In ternational

H uq e t al. (1978) stud ied  the  phy top lank ton  eco logy  o f  S hatt-a l-A rab  R iv e r at 

B asrah , Iraq. T h ey  stud ied  som e physico -chem ical p a ram eters  as w ell as 

phy top lank ton  eco logy . T he w ater tem pera tu re  ranged  from  8 .6 -27 .0°C , pH  7.7- 

8.0 and S ecch i dep th  0 .56-1 .56  m. T h e  to tal num ber o f  p h y to p lan k to n  ranged  

0.563x10® - 4.479x10® ind/L . A  to tal o f  107 species w as iden tified , O f these 

d ia tom s occup icd  74 .76%  w here  green  and b lu e  greens co n stitu ted  on ly  10.28%  

and 14.01% , respectively . T h e  m ost com m on ly  occurring  species w ere 

B acillaria  para d o xa , C occoneis p lacen tida , D ia io ina  vulgare, R ho ico sp h en ia  

curvatci, Synedra  ulna, S. u lna  var, biceps, Sp irogyra  sp., M elo s ira  granula ta , M. 

various, G yrosigm a  tenuiroslruni and C yclo tella  ineneghiniana.

A hm ed  ei al. (1986) carried  out fie ld  and labo ra to ry  stud ies on  N ile  

phy top lank ton  in E gypt. T hey  found  tha t ch lo rophy ll-a  concen tra tio n s  u sually  

correlated  w ell w ith  phy top lank ton  density . T he to ta l p h y top lank ton  exh ib ited  

h igher counts in spring  and  sum m er than  in au tum n and  w in te r. W h ile  d ia tom s 

exh ib ited  the h ig h est counts, green  algae  con tribu ted  m o re  g en era  to the 

phy top lank ton  com m unity . S ix ty  fou r gen era  w ere co u n ted  du ring  the w ho le  

period  o f  the investigation . G reen  algae w ere  rep resen ted  by  34 spec ies , 20  to 

the d ia tom s and 1 0  to the b lue-g reen  algae.

Rai (1974) carricd  ou t lim nolog ical studies on  the  riv er Y am u n a  a t D elh i, Ind ia  

part-I p resen ts  the resu lts o f  physico -chem ical observations to a scerta in  be tw een  

w ate r chem istry  and  the  state  o f po llu tion  in  the  R iver Y am una. P art-II p resen ts
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the  dynam ics o f  po tam oplank ton  popula tions in the  r iv e r  Y am una. T hey  

iden tified  124 gen era  o r spceies o f  phy top lankon . D om inance  o f 

B acilla riophyceae  in Ihe phy top lank ton  seem s to be a  charac te ristic  o f  the river. 

D efin ite  increase  o f  C yanophyceae g roup  am ong the p h y to p lan k to n  leads to 

po llu tion  trends. C hanges in  phy top lank lon  re la ted  to the changes in d isch arg e  

and turbidity . T h e  greatest developm ent o f  the po tam op lank ton  occu rred  du ring  

the period  o f  low  d ischarges and tu rb id ity  and ligh t penetra tion . T em p era tu re  

and po tam op lank ton  w ere d irectly  related . T he n itra te  an d  phosphate  

concen tra tion  w ere  increasing ly  rela ted  to phy top lank ton  yield.

Rai (1974) carried  out (seven  rivers) lim nolog ical observa tion  on the d ifferen t 

rivers and  lakes in the Ivory  C oast. R iver D o at L ako ta  show ed  tha t tem pera tu re  

varied  be tw een  21 .0  and  25 ,9°C . T he pH  value  varied  on ly  b e tw een  6.9  and  7.1. 

N itrate n itrogen  varied  betw een  10 and 11 m g/L . P hosphate  varied  b e tw een  0.1 

and 1.5 m g/L.

R iv e r L onren i a t K aiio la  show ed  that tem pera tu re  varied  be tw een  23.5 and 

26.9 °C . T he pH  v a lu e  varied  only  be tw een  7 .2  and 8.1. T h is  r iv e r  is q u ite  r ich  in  

nutrien ts, p a rticu la rly  n itra te  and  phosphate . T he d isso lved  oxygen  values w ere 

very  low .

R iver M arahoue at M ankono  show ed  that lem peratu re  d id  no t vai7  v e ry  m uch 

during  the perio d  o f  investigation . A lkalin ity  w as qu ite  low  w ith  pH  value  (7.1). 

T his riv er is q u ite  low  in nutrients and it is p a rticu la rly  p o o r in  n itra te . T he 

d isso lved  oxygen  values w ere  very  low . Phosphate  co n ten t o f  the  w ate r is 

genera lly  low .

R iver Fon at M ankono  show ed  lhat tem peratu re  varied  betw een  22 .0  and  26 .8°C . 

T h e  pH  value  ran g ed  from  5 .6 -6 .8 . T h is r iv er is qu ite  rich  in  nutrien ts, 

particu larly  n itra te  (10-15 m g/L ) and phosphate  (0-2 .5  m g/L ). T h e  d isso lved  

oxygen  values w ere very  low .
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R iv er Yaiii at S eguela  show ed  that tem pera tu re  varied  be tw een  21 .0  and  32.2°C . 

T h e  p H  value  rem ain ed  at 7 .1 . T h is river is qu ite  rich  in nu trien ts, p a rticu la rly  in 

N itra te  n itrogen  (0-27  m g/L ) aud  phosphate  (2 .5-7 ,5  m g/L ). T h e  d isso lved  

oxygen  values w ere  qu ite  constant. R iver N ououri at S in fra  sh o w ed  average 

tem peratu re  25°C . T he conductiv ity  va lue  w as 278 fiS /cm . T his r iv er is  quite 

poo r in nu trien ts, particu la rly  n itra te  n itrogen  w as found  absen t and  phosphate  

w as very  low  and  these  values w ere  the  low est o f  the Ivory  C oast rivers  studied, 

in  the R iv e r K an  a t T ieb issou  the pH  value  ranged  from  6 .5-7 .0 . T h e  m ean  

conductiv ity  w as 57 }iS/cm. N itra te  n itrogen  w as usually  the  m ost con cen tra ted  

(15-17  m g/L ) and  the phosphate  con ten t 0 .4  m g/L . T h e  m ean d isso lv ed  oxygen  

reco rded  w as 6  m g/L .

G o lte n n an  and  O ude (1991) described  the re la tion  be tw een  a lga l b io m ass  and 

phosphate  load ing  in ihe eu troph ica tion  o f  lakes, rivers  and coasta l seas b y  using 

d ifferen t sta tistica l M odels.

D escy  (1993) rev ea led  abou t riverine  p h y to p lan k to n  eco logy  tha t no  general 

a ttem pt has ev e r b e e n  m ade to syn thesize  data  on  p o tam o p lan k to n  w h ich  can 

how ever develop  la rg e  popula tions. T hey  often  rece iv e  a tten tio n  w hen  they 

cause  p rob lem s associa ted  w ith  riv er eu troph ication ; eco log ica l stud ies dev o ted  

to phy top lank ton  have b een  lim ited  to particu la r r iv er system s, b o th  tem perate  

and tropical. M any  stud ies are cen tred  on  particu la r aspects lik e  p rim ary  

p roduction  and b io m ass  w ith  little  considera tion  o f  com position  and  popu la tion  

dynam ics.

R eynolds (1988) expressed  the phy top lank ton  eco logy  o f  shallow  lakes and  large 

rivers  and  as the  d ifferen ce  betw een  the tw o aquatic  system s lies m a in ly  in  their 

physica l structure . C ase studies p roved  (D escy  1993, A cs and  K iss 1993) that 

period ic  d istu rbances (a ttribu ted  m ostly  to period ic  changes o f  d ischarge ) are
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im portan t in understand ing  Ihc d evelopm en t o f  riverine  p h y to p lan k to n  and 

periphy ton ,

G ianese lla  et. cil. (2001) stud ided  on  tidal el'fects on d isso lved  nu trien ts  and 

phy top lank ton  d istribu tion  in B ertioga C hannel, Sao  Paulo, B razil. T h ey  stud ied  

o v er a  neap  and  a sp ring  tide during  the  austra l w in te r o f  1991. T id a l in fluence  

and freshw ater flow  w ere  the m ain fo rc ing  agen ts on  the  w ate r co lum n  structure , 

nu trien t av a ilab ility  and  phytop lank ton  d istribu tion  as p o in ted  ou t b y  the 

p rincipal com p o n en t analysis. T he channel w as vertically  s tra tified  du ring  neap 

tide, bu t a lm ost fu lly  hom ogeneous du ring  spring  tide, especia lly  in  the flood  

phase. T h e  inner area  o f  the channel had  h igh  n u trien t concen tra tio n s  (up to 25 

p M  am m onium ) and  low  d isso lved  oxygen  sa tu ra tion  (m in im u m  20% ). 

P hy top lank ton  b iom ass, m easured  as ch lo rophy ll-a  con cen tra tio n , w as low  

(m axim um , 4 .5  m g m '^ ) considering  the h igh  nu trien t availab ility . T h e  h ig h est 

ch lo rophy ll-a  levels w ere  associa ted  w ith  w aters o f  coasta l o rig in  and  flood 

periods. T h e  phy top lank ton  com m unity  w as dom inated  by  p h y to flag e lla tes  bu t 

the con tribu tion  o f  d ia tom s b ecam e very  s ign ifican t du ring  sp ring  tide. T he 

m a jo r m icrophy top lank ton  form s w ere  S kele tonem a  costcitiim  and 

P seudon itzsch ia  species. T h e  no ticeab le  p resen ce  o f  fresh w ate r species 

{P innularia , Syneclrci and  S cenedesm us  spccics), ind icated  the  im p o rtan t ro le  o f 

freshw ater in llow  in  the  com position  o f  local p h y top lank ton  com m u n ity . D ata  

suggest that the h igh flush ing  ra tes and hydrodynam ic  in s tab ility  at B ertioga 

C hannel accoun ted  fo r  the low  p h y top lank ton  b iom ass observ ed  in the 

env ironm ent.

H ill and Rai (1984) stud ied  on  lim no logy  o f  the  K ern  riv er (S ou th  C alifo rn ia) fo r 

tw en ty  m onths. T hey  found  that p rim ary  p ro d u c tio n  in K ern  riv e r  w ate r is 

lim ited  by  n itrates and  occasionally  by  phosphates. P lank ton ic  b io m ass  w as 

h ighest in  F eb ruary -M arch  and M elosira  g ra m d a ta  w as the  d o m in an t species. 

C h lo raphy ll-a  averaged  4.17 ng/L .
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S idd iqu i e t al. (1980) stud ied  phy lop lank ton  o f  Ihe riv er G anges, India. In  all 

125 algal spccics w ere  reco rded  w hich  inc luded  rep resen ta tives o f  C yanophy ia , 

B acilla rio p h y la  and E ug lenophy la . T he C h lo ro p h y ta  sp ec ia lly  ch lo ro co cea lean  

algae  w ere  the  m ost p rom inen t in com position  and  d o m in a ted  du ring  the  

sum m er.

P ahw a and M ehro lra  (1966) carried  ou t observations o f  f lu c tu a lio n s  in  the 

abundance o f  p lank ton  in re la tion  to  certa in  h yd ro log ica l co n d itio n s  o f  r iv e r 

G anga. S om e p hysicochem ica l param eters  a long  w ith  d is tribu tion  and  seasonal 

fluc tua tion  o f  phy top lank ton .

A hm ed el al. (1986) carried  ou t fie ld  and labo ra to ry  stud ies on  N ile  

ph y lop lank ton  in E gypt. T hey  reco rded  m onth ly  varia tions o f  so m e physica l and 

chem ica l charac teristics  o f  N ile  w aters. T h e ir  resu lts  rev ea led  tha t the  h ighest 

concen tra tions o f  d isso lved  oxygen  reco rded  w ere  alw ays asso c ia ted  w ith  

increased  phy top lank ton  popu la tions w hich  resu lts in g rea te r pho tosyn the tic  

activ ity  and  accord ing ly  h ig h e r oxygen  p roduction .

H a e t al. (2000) s tud ied  on vertical d is tribu tion  o f  M icro cystis  p o p u la tio n  in the 

regu la ted  N akdong  R iver, K orea. T h e  vertica l d is tribu tion  o f  a  b lo om -fo rm ing  

M icrocystis  p o p u la tio n  w as studied  based  on the lim no log ica l param eters  

ob ta ined  from  the  lo w er N akdong  R iv e r (M ulgum ) d u rin g  the  su m m er 1994. 

O ver three m onths (la te  Ju n e  to la te  S ep tem ber), a  h igh  ab u n d an ce  o f 

M icrocystis  popu la tion  (m ean ±  SD , 2.9 ±  8.4 10^ ce lls /m l, n=  40), a lgal b iom ass 

(m ean  ±  SD , ch lo rophyll 131 ±  346  g/L , n=31 ) w as pers is ten t th ro u g h o u t the 

en tire  co lum n (0-5 m , n = l l ) .  T h e  vertica l d is tribu tion  o f  cai'bon co n ten t w as 

uneven , w ith  a h igh  concen tra tion  near the  su rface  (m ean ±  SD , to ta l, 7 .9  ±  7.8; 

M icrocystis , 5 .2  ±  8.3 g C /n iL , n=15). Inco rpo ra ting  lim n o lo g ica l and  

ch lo rophy ll-a  concen tra tion  w as h ighest n ear the  su rface  zone on a  ca lm  n igh t 

bu t w as even ly  d istribu ted  on  a  w indy  day  w here  w ind  v e loc ity  m ay have p layed
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an imporlant role in controlling the vcriical distribution o f  M icro cystis  in the 

low er Nakadong River.

Okada and W aianabe (2002) studied on effect o f  physical factors on the 

distribution o f  filam entous green algae in the Tam a river. The distribution o f  

stream -specific filam entous green algae (SSFG ) was investigated in the middle 

reach o f  tlic Tam a river, Japan. C ladophura  g lon ierau i and Slii;eoclo iiiun i sp, 

with five  other taxa o f  algae were collected  in the riverbed with fast currents. 

T hese two sp ecies w ere abundant in shallow  {<20 cm ) riffles w ith high current 

velocity  (> 30  cm /S), a habitat characterized by high light intensity and extensive  

aeration. The tufts o f  SSFG grown on riftle cobbles decreased rapidly when  

these cobbles w ere transferred to habitats w ith cither deep water, low  current 

velocity , or both. Their results suggests that the turbulent conditions o f  riffle 

habitats are important for the growth and survival o f  SSFG  in the Tam a river.

Katagami el ctl. (2003) made an analysis o f  the dynam ics o f  the cyanobacterium  

M icrocysiis  in the Tenryu river, Japan using an advection diffusion m odel. They  

studied seasonal changes in distribution o f  M icrocystis  ce lls  in the Tenryu river 

flow ing from lake Suwa. The results o f  advection-diffusion m odel sim ulation  

suggested that the pattern o f  decreases in the M icro cystis  cell concentration in 

the Tenryu river depended m ostly on the seasonal variations in river discharge.

Takamura e l al. (1990) d iscussed seasonal changes in species com position  and 

photosynthesis o f  the periphyton com m unity in an urban river (R iver M iyata, 

Japan) running the abandoned copper m ining region. R iver M iyata polluted by 

copper (0 .07 -0 .22  m g/L) and Zinc (0 .13-0 .55  m g/L). They measured pH, water 

temperature, d issolved  organic carbon (D O C ), d issolved inorganic nitrogen, 

soluble reactive phosphorus (SRP) and total copper. SRP w as m ostly b e low  0 .0 1 

m g/L. w hereas nilrate-nitrogcn w ere high, ranging 0 .9 -4 .0  m g/L. T he number o f  

species in the river was restricted only 7 -10 . C ham aesiphon  subglobosus, 

P horm idiiim  foveolciriiin, P. uncinalum , A chn a n th es  m inu iissim a , N itzsch ia
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p a le a  and O ocysiis  lacuslris  found  dom inan t. T h e  d ia tom s tended  to b e  abundan t 

w ith  a low er tem pera tu re  and S tigeoclon ium  d o m in an t u n d er b e tte r  illum inated  

cond itions. C h lo rophy ll w as h igh  rang ing  from  31-1162  mg/m^.

R araberg  ei a!. (2006) s tud ied  species d iversity  o f  the O k av an g o  D elta, 

B otsw ana. T h ey  iden tified  1300 p lan t species. T h is level o f  sp ec ies  d iv e rs ity  is 

norm al fo r the  sou thern  A frican  reg ion , and  all ana lyzed  aq u ad c  g roups are 

com posed  o f  ub iqu itous species w ith  an  add itional s ig n ifican t p ro p o rtio n  o f 

spccics o rig inating  from  no rthern  m ore trop ica l system s.

K aiser ct al. (2004) described  sources and  d istribu tion  o f  o rgan ic  ca rb o n  and 

n itrogen  in the T ag liam en lo  river, Italy . T h e ir  investigations su g g es t tha t the 

m a jo r sources o f  fine  particu la te  o rgan ic  m atter (F P O M ) and  so lid  phase  

ex tracted  and u ltrafilterd  d isso lved  organ ic  m a tte r (D O M ) in this r iv e r  are a 

m ix tu re  o f  river-bo rne  bacterial and m icro  algal b iom ass and  so il-derived  

organ ic  m atter. L ow  C :N  ra tios o f  FPO M  and  bu lk  D O M , com pai'ed  to  D O M  

isolates, fu rth er ind ica te  that F P O M  is h ighly  reac tiv e  and  tha t its d eg rada tion  

re leases b ioav a ilab le  D O M  com pounds. D ow nstream  abundance and  d is tribu tion  

o f  o rgan ic  C  and  N  w ere also  com pared  to ino rgan ic  n u trien t concen tra tio n s  and 

ind ica te  that F P O M  rem inera liza tion  is  a  m a jo r pa th w ay  fo r  the  fo rm atio n  o f 

inorganic  nu trien ts  in T ag liam en to  su rface  w aters.

H efny  and  A m cr (2005) d iscussed  E gyp t and  the  N ile  B asin . T h e  N ile  is  E g y p t’s 

m ain  sou rce  o f  w ater, and 96%  o f  this w ate r o rig inates  from  o u ts id e  o f  its 

territo ry . T h is exp la in s w hy w ater is a k ey  security  issue  fo r  E gyp t, and  w hy, 

from  E g y p t’s po in t o f  v iew , coopera tion  w ith  the  u p stream  N ile  co u n tries  is  the 

on ly  w ay  fo rw ard . E g y p t’s w ate r po licy  focuses on  dem an d  m anagem ent, 

env ironm en ta l p ro tec tio n  and in ternational jo in t p ro jec ts  to in c rease  the w ater 

supply.
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A lazadch  el id. (2007) d iscusscd  w ater quality , d iatom  species co m p o sitio n  and 

b iom ass es tim ation  in the  G harasou  river in  w estern  Iran . T h ey  m easu red  

ph ysicochcm ical a long  w ith  b io log ical p roperties  o f  the p e rip h y to n  inc lud ing  

b iom ass, c li!o rophyll-a  concen tra tion  and  taxonom ic co m p o sitio n  o f  d ia tom  

assem blages.

B hatt ei al. (2007) s tud ied  b io tic  com m unities  in the K ish an g an g a  riv er in 

Jam m u and K ash m ir to w hich  a  hydro -electric  p ro jec t is p roposed . T h ey  cai'ried 

ou t physical, chem ica l and b io log ical charac teristics  o f  the  riv er in  tw o phases, 

m onsoon  and post-m onsoon . T hey  did  not find  any s ig n ifican t d ifferences 

betw een tw o phases in  the  physical and chem ica l charac te ris tics  o f  the riv er 

w ater excep t w ate r cu rren t velocity  and turb id ity . A m ong  the  b io log ical 

com ponents, s ig n ifican t d ifferences w ere no ticed  in the  density  o f  p h y to p lan k to n  

and  m acro -inverleb ra tes  betw een  tw o phases. H igher den sities  o f  these 

com m unities w ere observed  during  second  phase  w ith  the ex cep tio n  o f  one site. 

Phy toben thos show ed  on ly  a  sligh t d iffe ren ce  in the density  b e tw een  tw o phases. 

D idym usp lien ia  geiiiina ta  w as the m ost com m on  and  ab u n d an t sp ec ies  in  the 

phy top lank ton  as w ell as phy toben thos com m unities  du ring  bo th  the  phases. 

T h e ir  stud ies suggested  that the river is  unpo llu ted  and  supports  a r ich  and 

d iverse  com m u n ity  com posed  o f  species that are  m ain ly  po llu tio n  to leran t. This 

study  p rov ides base lin e  d a ta  fo r the aquatic  b iod iv ers ity  o f  an u n reg u la ted  

H im alayan  riv er and  fo r p repara tion  o f  an env ironm en t m an ag em en t p lan  for 

conserv ing  the b io tic  com m unities  o f  the river.

O T a rrc l et al. (2001) stud ied  on m orpholog ical v ariab ility  o f  A u la co se ira  

graiiulaici (B acilla riophyceae) in the  L ow er P arana  R iv e r (A rgen tina). In  this 

p ap er they  con sid ered  the  m orpho log ical varia tion  w ith in  a  natu ra l p o p u la tio n  o f 

A u la co se ira  g ram ila ia  in rela tion  to env ironm enta l facto rs. T h is  sp ec ies  w as 

dom inan t in the phy top lank ton  o f  the L ow er P arana  R iv e r (A rg en tin a ) and 

exh ib ited  seasonal fluctuations o f  ce ll d im ensions. T he m ean  ccll d iam ete r w as
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d irec tly  corre la led  w ith  the riv e r w ate r level and inversely  w ith  pH  and  n itra te  

concen tra tions, w h ereas  cell leng th  w as d irectly  co rre la ted  w ith  tran sp aren cy  and 

n itra te  concen tra tion  and  inverse ly  w ith  suspended  solids. T h is  p a tte rn  w as 

s im ilar to that observed  fo r filam ent length . T h e  cell length : d iam ete r ra tio  w as 

inversely  re la ted  to w ate r level and d ischarge  and  d irec tly  re la ted  to pH , 

transparency , and  n itra te  concen tra tion . M axim um  d iam eters d id  no t co incide  

w ith  m ax im u m  lengths. A  tendency  to  m ain ta in  cell v o lum e th ro u g h o u t the 

annual cy c le  w as observed , w hich  probab ly  re la tes  to b o th  b u o y an cy  and 

pho tosyn the tic  capacity . T hese  resu lts associa te  the  w ate r ascendancy  and the 

size recovery  phases to d ischarge. C ells b ecom e sm aller on  the ebb ing  o f  the 

flood  phase, and the decreasing  depth  increases the p robab ility  tha t the  alga  w ill 

b e  d isen tra ined  from  the tu rbu len t field . T h e  loss du ring  low  w ate r w o u ld  ac t as 

a stim ulus for auxosporu la tion , con tribu ting  to the p roduction  o f  la rg e  ce lls  to 

start o ff  the nex t popula tion .

P aide re  et al. (2007) stud ied  on  im pact o f  tw o d ifferen t flo o d  p u lses  on 

plank ton ic  com m un ities  o f  the la rgest tloodp la in  lakes o f  the  D augava  R iver 

(L atvia). T h ey  observed  an im pact o f  tw o d iffe ren t flood  pu lses on phy to - and  

zoop lank ton  com m unities  o f  the tw o la rgest floodp la in  lakes o f  the  D augava  

R iver w ere  s tud ied  in the sp ring  and  su m m er o f  2005. S am ples o f  p h y to - and 

zooplank ton  w ere  taken  al w eek ly  and  b iw eek ly  in tervals. A t the  en d  o f  M arch , 

a m edium  size p u lse  o f  sp ring  flood  w as observed . A t the b eg in n in g  o f  M ay , it 

w as fo llow ed by  an unusually  h igh pulse o f  flu sh  floods cau sed  b y  heavy  

ra insto rm s in the local d ra inage  area. A n  overall inc rease  o f  b io m ass  and  the 

num ber o f taxa  o f  p lank ton ic  com m unities  du ring  the filling  an d  d ra in ag e  phases 

o f the spring  floods w as stated. T he pu lse  o f  the  Hush Hoods resu lted  in  a  low er 

to tal b iom ass and  h igher species d iversity , and  can b e  reg ard ed  as a  d is tu rbance  

event. T h e  high species d iversity  rep resen ted  by  a  hum p -sh ap ed  p a tte rn  caused  

by  an in te rm ed ia te  d is tu rbance that w as m easured  by  the ra te  o f  w a te r level 

change  du ring  the  floods accord ing  to In term ed ia te  D is tu rb an ce  H ypo thesis
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(ID H ). T h is study  rcflccted  bo th  linear and a sligh t h um p-shaped  rela tionsh ips 

betw een  the ra te  o f  w ater level change  and the num ber o f  p h y to p lan k to n  and 

zoop lank ton  taxa.

N diritu  ct cil. s tud ied  on  chai’acteriza tion  o f  env ironm enta l g rad ien ts  using 

physico -chem ical m easurem en ts  and d ia tom  densities  in N airob i R iver, K enya. 

T hey  d escribed  tha t d ia tom  assem blages can  serve as useful ind ica to rs  o f  w ate r 

quality  in an u rban  env ironm ent, d iversity  o f  ep ilith ic  d ia tom  co m m u n ities  on 

bo th  natu ra l and  artific ia l substrates w ere  sam pled  in  N airob i R iver, K enya  in 

2000. S am pling  o f  w ater and d ia tom s w as carried  in alm ost eq u id is tan t sites 

a long  60  km  strc lch  o f  N airobi R iver. T h e ir resu lt suggested  tha t d ia tom  

assem blages can  rcflcc t m ajo r types o f  env ironm enta l g rad ien ts  an d  therefore 

can  b e  u sed  as ind icato rs  o f  eco log ica l cond itions in s tream s and  rivers . D ia tom  

assem blages, in both  natural and artific ial substra tes, g rouped  toge ther in sim ilar 

env ironm enta l cond itions. C onsequen tly , sa tisfac to ry  in fo rm atio n  can  b e  

ob ta ined  by  the use  o f  natural o r artificial subv^itrates.

M itrov ic  el al. (2008) stud ied  for long fo u r years on  d ev e lo p m en t o f  b loom s o f 

C yclotella  inenegh in iana  and Nitzscliici spp. in  a  shallow  riv er and es tim ation  of 

e ffec tive  suppression  flow s in H un ter R iver, A ustralia . T h ey  d escrib ed  that 

b loom s o f  C yclo tella  m eneghinianct and  N U zschia  spp. co inc ided  w ith  w ater 

tem peratu res above  23°C  and  flow s below  400  M l/d  tha t lasted  fo r  m o re  than  12 

days. R edundancy  analysis show ed  tha t w ate r tem peratu re  w as p o s itiv e ly  rela ted  

and an teceden t tlow  w as negatively  re la ted  to the  abundance o f  bo th  taxa. 

A ddition  experim en ts  indicated  tha t nu trien ts are se ldom  lim iting  to  g row th . It 

suggested  that a  com bination  o f  fas te r grow th  rates at h ig h e r tem p era tu res  and 

longer re ten tion  lim es at low  flow s allow s b lo o m  popu la tio n s  to develop . 

S im ulation  m odeling  show ed that flow  regu la tio n  and  w a te r ex trac tio n  have 

decreased  H ow s in the river during  sum m er, and consequen tly  h a v e  p robab ly
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increased ihc number o f  diatom bloom s. Environm cnlal fiow s are noi sufficient 

to prevent b loom s but discharges required for bloom  suppression,

K ennedy e i a l. (2008) studied for one year aim ed at assessing  seasonal patterns 

and conlrols on phytoplankton primary production and biom ass (chl-a) in a 

fourth order scclion  o f  the middle Cape Fear River in North Carolina, U SA . 

This coastal river show ed a m ean concentrations o f NO3-N, and soluble

reactive phosphorus (SR P) averaged 52 .9 , 6.0, and 3.6 famol/L in m onthly  

sam pling, w hile the average light altenualion coeffic ien t w as 2 .4 /m . T he average 

euphotic depth w as 2.1 m. N o  seasonal pattern in physicochem ical properties 

was apparent. Phytoplankton chl-a concentrations ranged from <1 to 36  ]ag/L. 

B iom ass were consistently higher in M ay and June suggesting a seasonal effect, 

but values w ere otherw ise sim ilar such that overall m eans w ere not significantly  

different. Several factors pointed as the primary control on phytoplankton: high  

nutrient concentrations; a low  ratio o f  euphotic: m ixing depth (0 .46); progressive 

increases in chl-a and radiocarbon uptake.

Lin c l  a l. (2008 ) studied on nitrogen versus phosphorus lim itation o f  

phytoplankton growth in Ten M ile Creek (TM C), Florida, U S A . Their goal o f  

this study was to detenninc the nutrient-limiting status o f  the TM C  outflow , 

which inlluenced by botii agricultural input and urban developm ent. Laboratory 

experim ents w ere conducted by adding different concentrations o f  phosphorus 

(? )  and nitrogen (N ) under controlled conditions. T he results show ed  that 

turbidity and phytoplankton biom ass (in terms o f  chl-a) in TM C  water sam ples 

were responsive to N  additions. Turbidity and phytoplankton biom ass increased  

with addition o f  available N, but were not affectcd by addition o f  reactive P. The 

result indicate that available N was the lim iting nutrient for the growth o f  

phytoplankton in the TM C.
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W yatl e l a l. (2008 ) studied the response o f  benlhic algae lo points o f  hyporheic- 

surfacc water exchange in the main channel o f  the M iddle Fork Flathead River 

w ithin the N yack Flood Plain, Montana. They found that algal density and chl-a  

conccniralion were significantly higher al sites w ith hyporhcic discharge 

compared to both sites w ith hyporheic rcchargc and sites with no hyporheic- 

surface water exchange. The assem blages o f  algae al upw elling sites w ere also  

significantly different from dow nw elling and neutral exchange sites. 

Filam entous green algae Siigeoclon iitn i sp. and Z y^n en u t sp. a chrysophyte, 

l ly d n ir u s  fo e iid u s  were abundant al upw elling sites, whereas an assem blage o f  

diatoms A ch n a n ih id iu m  m im uissim iun , C ym bella  excisu , D ia iom a  m on ilifo rm is, 

and G om phonem u o livacco ides  were the m ost abundant taxa al dow nw elling  and 

neutral exchange sites, occurring attached to, or in c lo se  association  w ilh  the 

stalks o f  D id ym o sp h cm a  gem ina ta . T hese data show ed that benthic algal 

com m unities were structured differently depending on the direction o f  hyporheic 

flux in the main channel o f  a large alluvial river, suggesting that hyporheic- 

surface exchange may influence the spatial distribution o f  m ain-channel benlhic 

algae in rivers w ilh  hyporheic-surface water connectivity.

Fishar e t al. (2008) described the developm ent o f  a biotic pollution index for the 

river N ile  in Egypt. T hey collect chem ical data from 30 locations along the N ile  

from A sw an to Cairo and 21 sites within the river delta, incorporating a range o f  

conditions from unpolluted to grossly polluted. Seven chem ical variables were 

used to calculate a N ile  chem ical pollution index (N C PI) for each site. 

B iological data were collected  primarily using artificial substrate sam plers 

(A SS). The UK developed, B io logica l M onitoring W orking Parly (BM W P) 

biotic index and the BM W P-A SPT were applied to Ihe data. A N ile  B iotic  

PolluUon Index (N BPI) and the N B PI-A SPT  were obtained by incorporating  

more o f  the N ile  laxa. There were h ighly significant regressions (P  <  0 .0 0 1 ) for 

both the U K  and the N ile  Pollution Index scores w ilh the NCPI for the w hole  

river. The m odification o f  the UK indices improved the N ile  indices increasing
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ilie number o f  laxa recorded from 29 lo 43 and llic total number o f  recorded 

ttixon occurrenccs from 377 to 490. The N ile  indices provided better 

discrim ination al both ends o f  Ihc pollution spcctrum. T he N B PI-A SPT  w as best 

for ihe river as a w hole, and pailicularly for the river from A sw an lo  Cairo. The 

NBPI was much belter in the delta than from A sw an to Cairo. T hese d ifferences 

in performance w ere attributed lo the fact that the N B P I-A SP T  excluded  

information on laxon diversity. In clean waters there w as a w ide range o f  NBPI 

score suggesting that the biodiversity o f  laxa is dependent on other aspects o f  

habitat quality. C onversely in the polluted delta the high score o f  an individual 

taxon is critical for the N BPI-A SPT w as the m ost consistent biotic index it is 

recom mended as the regular b iological assessm ent and regulatory tool for Egypt 

lo m eet the rc([uiremenls o f  the convention for biodiversity.

From the above review  it appears that lim noiogical studies on river ecosystem s, 

particularly focusing their pollulional status and diversity o f  phyloplanklon ai'c 

very rare. V ery little attention has been g iven  so  far in this field  o f  aquatic 

ccology. A s a result on ly  a very few  species o f  phyloplanklon arc known now  as 

true river planklon (potamoplankton). So, the d iscovery o f  more river plankton 

has been w ailing as an arena in the field  o f  running water lim nology. K eeping all 

Ihese facts under consideration the present p iece o f  research has been  

undertaken.
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MATERIALS AND METHODS

T h e  p resen t research  w o rk  w as carried  oul in a stre tch  o f  the  r iv e r  B uriganga  

ad jacen t to Ihe capital city  o f  B angladesh , D haka. For the  p u ip o se  th e  riv er w as 

sam pled  fo r tw o years. A  to tal o f  47 sam ples w ere co llec ted  in  b e tw ee n  2003 

and 2005.

S tudy  area

C ily  o f  D haka  and the riv er B uriganga

D haka, the cap ita l city  o f  B angladesh  w as founded  abou t 400  years ago  b y  the 

side o f  the river B uriganga. D haka  is situa ted  ab o u t hundred  and  six ty  k m  above 

the m outh  o f  Ihc G anges in the very  heart o f  a  land, w h ich  is  today  the sovere ign  

coun lry  o f  B ang ladesh , one g rea t w ide-sw eep ing  p la in , lo w -ly in g  and  fertile , 

d rained  b y  som e o f  the m igh tiest rivers o f  the E ast as they  fo rge  th e ir  im petuous 

w ay through m any  and  ever-chang ing  channels to the  sea, T h e  c ity  o f  D haka, 

w h ich  lies 23°43 ' N and 90°24 ' E, stands on the  no rthern  bank  o f  the  riv er 

B uriganga, abou t 13 km  above  its con fluence  w ith  the riv e r  D h a lesw ari and  this 

river-s id e  situa tion  not on ly  g ives a  beau tifu l lo o k  to D h ak a  city , b u t at the  sam e 

tim e affo rds her a  com m and  over the w ater-rou tes. T h rough  the  B u rig a n g a  and 

the D halesw ari, to w h ich  the fo rm er is a  loop , D haka  is co n n ec ted  by  nav igab le  

w aterw ays w ith  the P adm a, the B rahm apu tra  and the M eghna riv e rs  and thus has 

the conven ien ce  o f  w a te r carriage  to and from  any p rinc ipa l p lace.

I t w as this g eog raph ica l location  o f  D haka, the  topograph ical ad v an tag e  o f  being  

situa ted  on h ig h e r g round  in a  low -ly ing  reg ion , and above all its com m an d in g  

p osition  on the w ater-ro u tes  o f  the coun lry , w h ich  m o tiva ted  Is lam  K han , the 

M ughal Subahdar, to transfer his cap ita l there  from  R ajraahal, in  1610 A D , w hen  

it w as n am ed  Jah an g irn ag ar (M ap 1).
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A  num ber o f  w ate r channels criss-crossed  th rough  and around  th e  c ity  g iv ing  

hydrog raph ic  im portance to Ihc city . T he m ost im portan t o f  these chan n e ls  w as 

the D ulai. Ishim  IClian is cred ited  to have excavated  a  canal jo in in g  the 

B uriganga n ea r B ab u r B aza r w ith  the D ulai K ha l near M alito la -T an libazar. T h is 

canal p rac tica lly  dem arcated  the ‘O ld  D h ak a’ w ith  the ‘N ew  D h ak a ’ o f  Islam  

K han. T he d ev e lo p m en t o f  D haka till the last quarte r o f  the  19"’ cen tu ry  fo llow ed  

the banks o f  the  riv er B uriganga w here  the w ealthy  c itizen s  b u ilt Iheir 

m agn ific ien t houses hke the  A hsan  M anzil and Ihe R up la l H ouse . T he 

em bankm en t o f  tiic northern  bank  and  the construction  o f  a p ro m en ad e  on  it by 

the en erge tic  D iv isional C o m m issionner C. E. B uck land  m ad e  the  riv e r  fro n t a 

p ic tu resque site  and  the  B uck land  B und  a rendezvous o f  the  c ity ’s n a tu re  lovers 

in the 1880s (C how dhury  2003).

T h e  B uriganga  river, b ranch ing  o ff  from  the  D halcsw ari little  b e low  S avar (M ap 

2 ), com cs througli ihc w csl-sou thern  side o f  the city  and  cu rv in g  r ig h tw ard  it 

again m eets the D halesw ari beyond  F atu llah  (M ap 3). In fac t it fo rm s the 

southern  and w estern  boundary  o f  the  city . T h e  D ulai r iv er took  o f f  from  the 

B aloo  a little  above  D em ra  and  flow s sou th -w est through the  c ity  and  jo in s  the 

B uriganga neai' m odern  M ill B arrack  area. A n o th er b ran ch  o f  the  D u lai flow ed  

no rth -w estw ard  c ro ssing  the D haka-T cjgaon  road  betw een  S hah b ag h  and 

K airow an B azar and this r iv er w as ca lled  the  Pandu  river. A t p resen t a ll traces o f 

this r iv e r are lost ex cep t w est o f  the  M irpur road  w here  the  ch an n e l d iscern ib le  

flow ing to the T u rag  river. T h is Pandu  riv er sen t tw o b ranches to the  sou th  going 

through the  licart o f  the city  to fa ll in to  the  D u lai r iv e r or ch anne l (D u la i K hal), 

w hich  took  o f f  from  the B uriganga n ear B abu B azar, w est n o rth  o f  Z in d ab ah ar 

and  G oalnagar, crossed  the N aw abpur R oad  and  N arinda  R oad  and  flow ed  under 

the Iron  S uspension  B ridge  (still the connec ting  lin k  be tw een  F arashgan j and  

G andaria) to fa il b a c k  in to  the B uriganga.
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T hese numerous water channels running through ihc lenglh and breadth o f  the 

afforded easy drainage system  in the city's initial period, but at the sam e lim e  

m ade it nccessai-y to be bridged over llic several points for construction o f  roads 

inside the city  itself. Laler on these channels w ith bridges and culverts posed a 

problem to the modern planners (Chowdhury and Faruqui 1991). This d iscussion  

actually reveals that though Ihc city o f  Dhaka was once intersected by a number 

o f  river channels, at present alm ost all o f  them have becom e dead creating a 

severe pressure on Buriganga. N ow  all w aste and storm water o f  the oily  must

run via  Buriganga.

H ydrology o f  the river Buriganga 

Present status

The Buriganga is on ly  27 km long. Its average width and depth arc 4 0 0  m and 10 

m respectively. Unfortunately, it has turned up as the m ost polluted river in the 

country during the last two decades. R elease o f  tremendous pollutant loads, 

arising out o f  dom estic and industrial sources, into the Buriganga has changed  

the water quality to such a degree that sustainability o f  the aquatic ecosystem  is 

the burning question, especially  in the dry season when freshwater How in the 

river becom es practically nil.

The headwaters o f  the river Buriganga have been gradually reducing during the 

past few  dccadcs due to siltation and channel shifting. The main source o f  water 

had been the spills o f  the Jamuna river. This has resulted currently to a situation  

w here the flow  is bare minim um  in the dry season m aking the Buriganga not 

suitable for navigation and also deteriorating the quality o f  the river water. The 

depth o f  the river at Shikder m edical co llege  was 27 m (pers. com . W D B ) at 

Bangladesh-China Friendship Bridge-H (BC M B-II) it w as 16 m  (pers. com . 

W D B ) at Pagla (V IP Jetty) it w as 10.5 m (pers. com . W D B).
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W aler reg im e and tidal e ffec t

D ry period : T h e  riv e r  rece ives w ater from  the local ra in fa ll and  spill flo w s from  

the  le ft bank  o f  the  Jam u n a  riv er during  m onsoon  bu t during  d ry  perio d  the  flow  

is lo tally  d ried  o tf  and  on ly  tidal w ater from  M eg h aa  en ters in to  the  riv e r  system .

T idal effect: T idal e ffec t decreases w ith  the  increase  o f  the  riv er d ischarge , 

u sually , the  m ax im u m  tidal fluctuation  in the river at M irp u r is < 100  cm  during  

no flow  period  o l January  to  M ai'ch. D uring  m id  June  w hen  the d isch arg e  w as 

300 cum ec in 1998 the  tidal fluc tua tion  decreased  to ev en  < 0 . 1  m, w h ich  is 

p rac tica lly  neg lig ib le .

T h rough  the  age.s these rivers  have silted  up and o ff  takes from  the m a in  source 

o f  the Jam u n a  h av e  b een  alm ost d isconnec ted  during  the  dry season  causing  

obstructions to nav igation  th rough  the  su rround ing  riv e rs  o f  the c ity  d u e  to 

reduced  drafts.

F low  conditions

T he rivers su rround ing  the D haka  city  rece ives w ater m a in ly  from  the  Jam una 

riv er includ ing  flood  p la in  flo w s du ring  m onsoon  but du ring  d ry  p e rio d  the flow  

is to tally  d ried  o f f  and  on ly  the tidal w ate r from  M eghna en ters  in to  the  river 

system . In  the  d ry  perio d  (from  N ovem ber to  M ay) all the p e rip h e ra l rivers  are 

com plete ly  tidal and  reversa l o f  flow  occurs in these rivers  (JIC A ).

D uring  the  la st decades, the w ater flow  o f B uriganga dec lin ed  sign ifican tly . 

Po llu ted  due to industria l d ischarge ind iscrim inate  d isposa l o f  tox ic  chem ical 

and w ith  the  constan t increase o f  popu la tion  and  sub -seq u en t socio -econom ic  

activ ities the  in land  ports in  D haka b ecom e heav ily  congested . E a rlie r  m an y  o f 

the K hals, lakes, channels w ere connec ted  w ith  the perip h e ra l w aterw ays, w h ich  

h av e  e ither been  c lo sed  o r d isconnected  th rough  ris ing  em b an k m en t or o ther 

in terven tions. A s a  resu lt unhyg ien ic  env ironm ent developed  o v e r the  years and 

m ake D h ak a  city  inhab itab le . Serious env ironm enta l th rea t to  the  c itizens and
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o ther a llied  p rob lem s. B uriganga riv er w as life  line o f  D haka  city  d u rin g  its early  

days turn  in to  p rob lem atic  one ra th e r than  a  b lessing  to the  c itizen  and 

su rround ing  areas.

P hysiography

D haka, the  cap ita l city  o f  B angladesh  w as estab lished  on  the  ban k s o f  the  river 

B uriganga in early  IG"' cen tury , T he earlies t ava ilab le  m ap  show s D haka  

ex tend ing  o v er an area  o f  abou t 1.5 km^ near the  ju n c tio n  o f  the  D ho la i K h a l and 

B uriganga river. T h e  to tal p opu la tion  in  D haka  c ity  g rew  from  0.1 m illio n  in 

1906 to 9 .9  m illion  in  2000. D haka  c ity  is p ro jec ted  to b e  one o f  the fo u r la rgest 

m ega  c ities in  the w orld  by  n ex t 10 years. T h e  B uriganga still rem ain s  the  m ain  

ga tew ay  be tw een  D h ak a  and  the southern  p a rt o f  B ang ladesh . I t has thus 

p rom oted  estab lish m en t o f  hundred  o f  m ills and  facto ries, shops and  business 

cen tres, b oat term inals, dockyards, residen tia l bu ild ings etc. on  b o th  ban k s o f  the 

river.

T he riv er B uriganga, a  d is tribu tary  o f  the riv er D halesw ari, flow s by 

S ou thw estern  periphery  o f  D haka  city . T h e  river T u rag  d em arca tin g  the w estern  

boundary  o f  D haka  city  fa lls  in  the riv er B uriganga. F rom  K o la tia  to  F a tu llah  44 

kin  long B uriganga  has its h isto ry  w ith  D haka  fo r thousand  years.

S a m p lin g  a n d  a n a ly se s

Setting  o f  sam pling  stations

T hree stations w ere  se t up along  the selected  p a rt o f  the  riv e r  B u rig an g a  fo r 

sam pling. T h ese  are: S lation-1 (ST -1), S ta tion -2  (ST -2) and  S ta tion -3  (ST -3). 

T he sta tions co v ered  a  to ta l stre tch  o f  16.5 km  d istance o f  the  river. ST-1 is 

situated  n ear S h ikdcr M ed ica l C o llege, H azaribag , D haka  (F ig . 1). ST -2 is 

located  at n ear B ang ladesh -C h ina  F riendsh ip  B ridge-II, n ea r S adarghat, D haka  

(Fig. 2) and is ab o u t 9 k m  aw ay from  ST-1. T h e  d istance b e tw ee n  S T -2  and 

ST  -3 is abou t 7 .5  km  and  is situa ted  at P ag la , F atu llah , N arayangan j (F ig . 3).
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Figs. ! . Photographs o f  ST-1. A. Shikder M edical College in  M onsoon. B. T he sam e in rainy season, 
and C. O pposite view  o f  the  Shikder M cdical College (red circle shows sam pling po in t!
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Fig. 2. Photographs shows ST-2, A. BCM B-Il in  Monsoon, B . The sam e in  k a n  period, and C. Sam e in 
Autumn (red circle ^lows sam;ding point).
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Fig- 3. Photographs shows ST-3. A. M ary Anderson. Pagla in M onsoon, B. T he same in  lean period, 
and C. The sam e in M onsoon (red circle shows sam pling point).

Chapter 3: Materials anJA/elhoJs 35

Dhaka University Institutional Repository



D escrip lion  o f  die Ihrce selected  slations

ST-1 has been  considered  as the m o st u p stream  loca tion  fo r  the  p resen t 

investigation , It is s itua ted  in the w est part o f D haka  m etropo lis . Its  g eog raph ica l 

location  is in  be tw een  23 4 4 ’16” N and 90  2 1 '0 6 ” E. T h is sta tion  is su rrounded  

by  B asila  a  union  o f  M ohainm adpur T h an a  to the w est, R ayerbazar 

B addhycibhw ni Sm rilishoudho  to the north -east. S h ikder M ed ica l to the  east. 

T h is p a rt o f  the  riv e r  B uriganga receives w astes and w astew ate r fro m  th e  nearby  

residen tia l areas and tanneries from  H azaribash .

ST -2 lies in  the m id -zone  o f the w ho le  stretch  considered  fo r  the  p resen t 

investigation . I t is situa ted  at the sou thern  p a rt o f  D haka  m etropo lis  p o pu la rly  

know n as O ld  D haka. Its geograph ical loca tion  is in be tw een  23 4 2 ’3 8 ”  N  and  

90 23’5 5 ” E. S T -2  is flanked  b y  S ir Salim ullah  M edica l C o llege  to the  north , 

B ang ladcsh -C h ina  F riendsh ip  B ridge-II to the  east and  K eran igan j to the  south . 

It is one o f  the busies t areas o f  O ld  D haka, T h e  riv er bank  is a lw ays crow ded  by 

country  boats u sed  to fac ilita te  pub lic  to cross the  riv er from  bo th  sides. A bou t 

400  m  east S ad arg h a t L auncli T erm inal is situa ted  w here  hund reds o f  w atercrafts  

anchored  and  w ait fo r  depart. A ll w ate r w ays ended  a t S ad arg h a t th o se  p ly  on  to 

the south , sou th -east p a rt o f  the  country . S adarghat is term ed as g a te  w ay  fo r  the 

southern  p a rt o f  the coun try  from  D haka  M etropolis.

ST-3 is to som e ex ten t aw ay from  the D haka  city  and co n sid ered  as dow nstream  

fo r the p resen t investigation . Its geograph ical location  is in b e tw ee n  23 3 9 ’08” N 

and 90 27’4 0 ” E . T h is sam pling  p o in t is situa ted  neai* P ag la , N arayangan j, This 

p lace  is fam ous for trad in g  construction  m ateria ls. B esides, a  n u m b er o f  stone 

crusher facto ry  estab lished  to the E as t o f  the riv ers id e  and  b rick  fie ld s  to  the 

w est. M ary  A nderson , a  V IP  je tty  fo r anchoring  tou rist sh ip  is s itu a ted  in the 

eastern  part. M any  vessels w ith  tourists  ai'e seen  p ly ing  on the  riv e r  a t th is  point.
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S am pling  p rogram s

Sam ples fro m  ihc above  m en tioned  Ihree selected  stations o f  the  riv e r  B uriganga  

w ere  co llec tcd  o v er a period  o f  tw o years betw een  S ep tem ber 2003 and  A ugust 

2005. Sam ple  co llec tions w ere carried  out fo rtn igh tly  m ostly  b e tw een  09 :00  and 

12:00 am . H ow ever, b ecau se  o f som e unavo idab le  c ircum stances  a  s in g le  sam ple 

w as co llected  in N ovem ber 2003. So, there  w ere  a lto g e th e r 141 sam ples 

co llected  o v er the s tudy  period , T he field  trip w as arran g ed  v ia  road  and 

w aterw ays. E ach  tim e, the trip  started  a t ST-1 w hich  to o k  ab o u t 45 m in u tes  drive 

to rcach  S h ikdcr M ed ica l C o llege  from  D haka  U niversity  cam pus b y  Jeep . It 

needed  ano ther 10 m inu tes to reach  the ST-1 by  eng ine  boat. F rom  ST-1 ano ther 

20-30  m inu tes req u ired  to reach  ST -2 by  Jeep . A fte r reach ing  S T -2  a  co u n tiy  

b oat w as h ired  to perfo rm  sam pling . F inally , to reach  the  la st s ta tion  at P ag la  

(i.e ., S T '3 )  it requ ired  ano ther 30-40  m inu tes drive. F rom  there  a  co u n try  boat 

w as h ired  to com ple te  the jo b  at ST-3.

Collecllon of sam ples and  field n icasurenienls

W ater sam ple  fo r  chem ica l analysis

In teg ra ted  w ate r sam ples w ere  co llccted  from  each sta tion  fro m  one m e te r dep th  

by  a  P V C  p ipe  fitted  w ith  a ch eck  va lve  at the end  (P la te-14). T h e  sam p ler had  a 

capacity  o f  2.5 L . A t cach  tim e the  sam pler w as d ipped  slow ly  u n d e r w a te r to 1 

m eter depth, A fte r a few  seconds the sam pler w as taken  ou t o f  the  w ate r and 

trapped  sam ple w ate r w as d irec tly  transferred  to a  5 L  capacity  p la stic  carboy. 

T he sam pler w as d ipped  tw o lim es to get 5 L  capacity . T h e  cai'boy w as 

transported  to  the labora to ry  fo r fu rther analysis. C are  w as tak en  to  avoid  

je rk in g  du ring  transpo rt o f  the sam ples.

W ate r sam ple fo r p h y top lank ton  study

P yrex  fla t g lass bo ttles cach  h av in g  1 L  capac ity  w ere  k ep t read y  to co llec t 

p h y top lank ton  sam ples fo r each  station . O ne m L  L u g o l’s so lu lion  w as poured  

in to  each  em p ty  bo ttle  ju s t  befo re  sam ple w ate r w as added  from  the  in teg ra ted
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w ater sam pler v ia  a p lastic  funnel. A fte r fillin g  the  bo ttle  w as sea led  o f f  by 

p u tting  ru b b er co rk  on  the m outh . A fte r tak ing  the sam ple  to the  lab o ra to ry  the 

b o ttle  w as kep t in the  d ark  fo r the sed im en tation  o f  p h y to p lan k to n  fo r counting .

In  siui m easurem en ts 

T em peratu re

A fter reach ing  the  sam pling  stalion  by boat, w a te r tem p era tu re  w as reco rd ed  by 

an a lcoho lic  th e rm o m eter g raduated  0 -50°C  by  m anually  im m ersing  it to  a  depth  

o i 10 cm  below  w ate r su rface. A ir tem peratu res above the w ate r su rface  w ere 

m easured  by the  sam e m ercury  therm om eter b y  ro ta tin g  the  bu lb  o f  the 

therm om eter in the  air by hand and thereafter reco rd ing  the  data.

T ransparency

T he transparency  o f  w ater w as m easured  w ith  the  help  o f  a  20  cm  d iam ete r 

Secchi d isc  hav ing  the top su rface  pain ted  b lack  and  w h ite  c ro ssw ise . T h e  disc 

w as slow ly  d ipped  in to  w ater and v iew ed  from  the  top. T h e  dep th  o f  

d isappearance  and  reappearance  o f  w h ite  pa in ted  su rface  o f  the  S ecchi d isk  w ere  

noted. A v erag e  o f  the tw o dep ths w ere  expressed  as S ecch i dep th  in cen tim eter.

S am ple transpo rt from  field  to the laboratory

A ll ihc co llccted  sam ples w ere carefu lly  transported  to the labo ra to ry  b y  a je ep . 

T he analyses w ere carried  ou t in the H ydrob io logy  and  L im n o lo g y  L abora to ry , 

D epartm en t o f  B o tany , U niversity  o f  D haka, T h e  tim e req u ired  from  the 

co llec tion  o f  firs t sam ple up to the la st one and to b ring  those  in the  labora to ry  

w as about 2-3 hours. A nalyses o f  d ifferen t param eters  b eg an  im m ed ia te ly  after 

reach ing  labo ra to ry  and w ere  com pleted  n ex t day  m orn ing  ex cep t the  aspects  o f 

phy top lank ton . T lic  quan tifica tion  w ork  and  tak ing  o f  ph o to m icro g rap h s o f 

phy top lank ton  d iversity  w ere com pleted  befo re  b eg in n in g  the  n ex t sam p lin g  in 

the sam e m onth.
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L ab oratory  p roced u re

F ih ra iio n  and pre.scrvation

A fte r reach ing  the  labora to ry , filtra tion  o f  w ate r sam ples fo r  chem ica l analysis 

w as e a rn e d  out. A  vacuum  pum p fitted  to a S arto riu s-M em b ran e  F ilte r  H o lder 

(G m bh, G ottingen , FR O ) w as u sed  fo r the purpose. T h e  w ate r sam ple  w as 

shaken gen tly  and  then  100-250 m L  o f  w ate r w as m easured  w ith  the  he lp  o f  a 

g raduated  m easu ring  cy lin d er and p ou red  in to  the cup o f  the S arto rius device. 

W hatm an G F /C  2.7 cm  circ les w ere  u sed  w ith  the dev ice  to filte r  the  w ater. 

A fte r filtra tio n  th e  filte r  p ap er w as ro lled  up w ith  the  he lp  o f  a  M illip o re  p incet 

and put in to  a screw  capped  P yrcx  g lass lube o f  10 n iL  capacity . T h is  sam ple  

w as u sed  fo r  the determ ina tion  o f  phy top lank ton  b iom ass as ch l-a . T h e  filtra te  o f 

each  sam ple  w as transferred  to a  acid  w ashed, c lean  screw  capped  po ly sty ren e  

bo ttles (500  m L  capacity ) fo r nu trien t analysis.

C hem ical p aram eter m easurem ents

A ll the lim no log ica l and  b io log ical analysis m ade in the p resen t investiga tion  

w ere fo llow ed  by  standard  p rocedures. A  b rie f  d esc rip u o n  o f  the  p ro ced u re  fo r 

cach  de term ina tion  toge ther w ith  the c ita tion  o f  the  m ethodo logy  fo llo w ed  has 

been  sum m arized  below .

pH

T he pH  w as d e term ined  w ith  the help  o f  a  G riffin  pH  m e te r (P H J-260-V -pH - 

m eter, M odel 50 , U K ). A  p o rtion  o f  the  sam ple  w ate r w as d irec tly  p o u red  in to  a 

iOO m L  beaker. T he electrode o f  the m eter w as d ipped  in to  it w ith  gen tle  

stirring. T h e  pH  value  o f  the  sam ple w ate r w as read  d irec tly  from  the  d ig ita l 

display , T h e  pH  m e te r w as checked  each  tim e w ith  s tandard  b u ffe r b e fo re  the 

m easurem ent.
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4.
A lkalin ity

100 n iL  o l u n filic rcd  w ale r sam ple  w as m easured  w ith  the  he lp  o f  a  m easu ring  

cy lin d er and  then  Iransferred  lo a con ical flask  (Jen a  Scholl, G erm any , 250  m L  

capacity ). T hen  fo u r drops o f  m ixed  in d ica to r w as added  to the  sam ple, the  co lor 

tu rned  ligh t g reen . T h e  fla sk  w as pu t on  a  m agnetic  s tirre r d ev ice  and  w as 

titra led  by  add ing  s tandard ized  0.1 N H C l from  a  50  m L  cap ac ity  g la ss  bu rette  

until the co lo r firs t d isappeared  to ligh t yellow . W ith  the  help  o f  the  v o lum e o f 

acid  consum ed  in the titra tion  the alkalin ity  w as ca lcu la ted  a fte r M ack ere th  e t al. 

(1978).

C onductiv ity

90 m L  o f  u n filte red  sam ple w aler w as m easured  w ith  the  he lp  o f  a  m easu ring  

cy linder (100 m L  capacity ). C onductiv ity  m eter H anna  in s tru m en ts  H19033 

(S ingapore) w as u sed  to  m easu re  the conductiv ity  o f  w ater. E lec tro d e  o f  the 

m eter w as c leaned  w ith  d is lilled  w ate r and  d ried  w ith  tissu e  p ap er. Scale  

ind icato r b u tton  w as pushed  fo r a  p robab le  value. S lai'ting the m e te r the second  

knob  w as fixed  at 20°C . E lec tro d e  w as then  pu t in to  the  sam ple  w a te r slow ly . 

G entle stirring  o f  e lcc trode  show  m ovem en t o f  m eter scale . C onductiv ity  w as 

then m easured  by  keep in g  the e lec trode  fixed  in  the  sam ple w ate r (G o lterm an  

e ta l.  1978).

D isso lved  oxygen  (D O )

Prec ip ita tion  ob ta ined  a fte r add ing  W in k le r’s reagen t in all the oxygen  sam ples 

those w ere trea ted  w ith  su lfu ric  acid and  Ihen transferred  to a  2 50  inL  capacity  

con ical flask . T o  d e term ine  the end  p o in t one to tw o drops o f  s ta rch  so lu tion  w as 

then  added  lha t tu rned  the co lo r o f  ihe sam ple  lo b lue . T h e  fla sk  w as pu t on  a 

m agnetic  s tirre r d ev ice  and w as titra ted  by  add ing  very  d ilu te  (0 .005  N ) fresh ly  

p repared  sod ium  th io su lphate  so lu tion  until the b lue  co lo r d isap p ea red . W ith  the  

help  o f Ihe v o lum e o f  th iosu lphale  consum ed  in the  titra tion  the  D O  w as 

calcu la ted  a fte r W etze l and  L ikens (1979).
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T o ta l d isso lv ed  so lids (TD S)

90  m L  ol' u n filte red  sam p le  w ate r w as m easured  w ith  the  he lp  o f  a  m easu ring  

cy lin d er (100  m L  capacity ). T D S  m eter H anna in strum en ts  codc-H I9034W , 

U R N  330067  1, D /N -413377 , (S ingapore) w as used  lo  m easu re  the  T D S  o f  

w ater. E lcclrode o f  ihe  m eter w as c lcaned  w ith  d istilled  w ate r an d  d ried  w ith  

tissue paper. Scale  ind ica to r bu tton  w as pushed  fo r a p ro b ab le  value. By starling  

the m eter the second  knob  w as fixed  at 2 0 “C . E lec trode  w as then  pu t in to  the 

sam ple w ate r slow ly . G en tle  stirring  o f  e lec tro d e  show ed  m o v em en t o f  m eter 

scale . T D S  w as then  m easured  by  keep ing  the  e lec trode  fixed  in the  sam ple  

w ater (G o llcrm an  er a/. 1978).

S o lub le reac tive  silica te  (SR S)

T h e  de term ina tion  o f  so lub le  reac tive  silica te  w as fo llow ed  a fte r W etze l and  

L ikens (1979). T h e  d ilu tion  fac to r ranged  from  2-5 . C o n sid erin g  the  d ilu d o n  

facto r accu ra te ly  m easu red  sam ple w as p o u red  in  ac id  w ashed  p y rex  con ical 

flasks o f  100 m L  capacity  each  used  lo de term ine  SR S. S eq u en tia lly  5 m L  0.25N  

H C l, 5 in L  o f  5%  am m onium  m olybdate  and 5 m L  1% d iso d iu m  E D T A  w as 

added  lo it. T h e  sam ple w as m ixed  p ro p erly  and  k ep t u n d istu rbed  fo r n ex t five  

m inu tes. T h en  10 m L  o f  17% sod ium  su lfite  w as added  to each  flask . B lu e  co lo r 

developed  accord ing  lo  the concen tra tion  o f  SRS in the  sam ple, A  reag en t b lan k  

and  standard  series o f  silica  w as also  trea ted  in (he sam e m anner. S ub-sam ples 

from  each  o f  these w ere  m easured  in a  Sch im adzu  sp ec tro p h o to m eter (U V -120-

02, Japan ) a t a  w av e  leng th  o f  7 00  nm  using  Ic m  path  leng th  q u a rtz  g lass 

cuvette . F inally  ihe  values w ere ca lcu la ted  b y  reg ression  ana ly sis  w ith  the  help  

o f s tandard  scries.

N ilra le-n itrogen  (N O 3-N )

T h e  concen tra tion  o f  N O 3-N  in the  filtered  sam ple  w a te r w as d e term ined  

fo llow ing  the  m ethod  o f  M ulle r and  W iedem ann  (1955). T o  a  25 m L  sam ple 

w ater in a  100 m L  capacity  Pyrex  con ical flask  1 m L  o f  5%  so d iu m  sa licy la te
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w as added  an d  d ig ested  overn ig h t to  d ryness in  an  oven  (E yela , M o d e l- N D S- 

45 0 D , Japan) se t al 100®C tem peralu re. T h e  res id u e  in the lla sk  w as d isso lv ed  by 

add ing  1 m L  con cen tra ied  H2SO 4 and ihcn  added  50  m L  d istilled  w ate r and  7 m L  

sod ium -po tassium -ta rtra ie  so lution. L igh t yellow  co lo r dev e lo p ed  acco rd in g  to 

the concen tra tion  o f  n itra te  n itrogen  p resen t in  the sam ple. T h e  sam p le  vo lum e 

w as ad justed  to  100 n iL  by  add ing  d istilled  w ate r and then  the  su b -sam p les  w ere  

m easured  in  a  S pec tro p h o to m eter (S ch im adzu  U V -12 0-02 ) using  1 cm  path  

length  quartz  g lass cuvette  al a  w ave leng th  o f  420 nni. A d is tilled  w a te r plus 

reagen t b lan k  and a series  o f  N O 3-N  standards w ere also  trea ted  in  the  sam e 

m anner in  each  batch . T h e  values o f  N O 3-N  w ere  ca lcu la ted  b y  reg ress io n  

analysis la te r on  w ith  th e  he lp  o f  s tandard  scries.

So lub le  reac livc  phosphorus (SR P)

SR P determ ina tion  has b een  fo llow ed a fte r M urphy and  R iley  (1962). T he 

d ilu tion  fac to r ranged  from  2-10 . C onsid erin g  the d ilu tion  fac to r accu ra te ly  

m easured  sam p le  w as poured  in ac id  w ashed  100 m L  cap ac ity  P y rex  con ica l 

flasks. T hen  requ ired  am oun t o f  d istilled  w a te r  w as added  to each  sam p le  to 

m ake the vo lum e 50  m L, 5 m L  m ixed  reagen t (a  m ix tu re  o f  30  m L  am m onium  

m olybdate , 75 n iL  H 2SO 4 , 30 m L  fresh ly  p repared  asco rb ic  ac id  an d  15 m L  

po tassium  an tim ony l ta rtarate) w as d isp en sed  in each  flask . T h e  so lu tio n  o f  the 

flask  w as m ixed  p roperly  and  a fte r 5 to  10 m inu tes b lue  co lo r d ev e lo p ed , then 

the ex tinctions w ere  m easured  using  885 nm  w aveleng th  w ith  the  he lp  o f  4  cm  

path  leng th  quartz  cuvettes.

B io log ical param eters  

C h lo rophy ll-a  (ch l-a )an d  phaeop igm en t

P igm ent ex trac tio n  w as done from  the fresh  ce lls  o f  p h y lo p lan k to n  trapped  onto  

the filte r pap er du ring  filtra tion  o f  w ater co llec ted  from  the  p e lag ic  zo n e  o f  the 

river. T he m ethod  o f  ex trac tion  w as as fo llow s: te st tube co n ta in in g  ro lled  filte r 

paper w as trea ted  w ith  5 m L  ho t 90%  ethanol (kep t bo iling  at 7 5 °C  in  a  w ater
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balh , m odel E ycla , T h erm o p et N T T -211 , Japan). T h en  the  le st lube  con ta in ing  

filte r  p ap e r d ipped  in lo e thano l w as g iven a  ho t and  co ld  trea tm en t b y  p u ttin g  it 

firs tly  in the  ho t w ate r bath  fo r  th ree  m inu tes and  then  co o lin g  in  tap  w ater 

carefu lly . A fte r  coo ling , the p igm en t w as ex trac ted  (1st) and  w as tran sfe rred  to 

ano ther g lass tube  w h ile  the filte r p ap er w as g iven  second  ex trac tio n  trea tm en t in 

the sam e m anner as m en tioned  above. T h e  ex tracted  p ig m en t so lu tions (1*‘ and 

2'"‘) w ere  p ou red  in a m easuring  cy linder lo m ake  it  10 m L  by  add ing  ex tra  90%  

alcohol if  necessary . T hen  the p ig m en t sam ples w ere  taken  in  1 cm  path  leng th  

q uartz  g lass cu v ette  and op tical density  (O D ) w as m easu red  in a 

spec tropho tom eter at w ave leng th  665 n m  and 750  nm  against 90%  e thano l as 

blank. T h e  ac id ifica tio n  w as done by  add ing  in 3.7 |jL  H C l in  each  cu v e tte  (for 

a v o lum e c 3 .7  m L ). F ina lly  the  concen tra tion  o f  ch l-a  and  p h aeo p ig m en t w ere 

ca lcu la ted  a fte r M arker e t al. (1980).

P reparation  o f  sam ples for the  quan tifica tion  and  d iv e rs ity  analyses o f 

phy top lank lon

T he P yrex  glass b o ttle  con ta in ing  one lite r r iv er w ate r fixed  w ith  L ugo l's  

so lu tion  w as k ep t u n d istu rbed  in the dark  fo r 48 h in o rd e r to fac ilita te  

sed im en ta tion  o f  phy top lank ton  ind iv iduals. A fte r sed im en tation , th e  overly ing  

w ater from  the  b o ttle  w as w ithdraw n by  u sing  a  v acu u m  pum p  in  such  a  w ay 

that the  accum ula ted  layer o f  p lank ton  sed im en t is no t d istu rbed . A fte r  rem ov ing  

the w ater o f  the bo ttle  successfu lly  the  sed im en t layer o f  p h y to p lan k to n  w as 

stirred  up an d  the  so lu tion  w as transferred  to a  50 m L  screw  cap p ed  g lass  v ials 

fo r  fu rth er hand ling . H ere  in  a fte r this so lu tion  is te rm ed  as ‘p lan k to n  

con cen tra tes’ .

P ho tom icrographs

A  H elber B acteria  C oun ting  C ham ber (H B C C ) (hav ing  a  fixed  v o lu m e  1.005 

|j L ) w as filled  b y  a  sm all vo lum e o f  w ell m ixed  p lank ton  co n cen tra te  and p laced
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under a  N ik o n  (O plipho t, U F X - llA )  m icroscope  filled  w ilh  a cam era  (N ikon  

FX -35  W A , Japan). T h e  fie ld  o f  the coun lin g  ch am b er w as scanned  u n d er a 

m agn ifica lion  ranged  from  10 x  40  lo 10 x  100. A lm o st a ll ind iv id u a ls  w ere  

pho to g rap h ed  and the ir d im ensions w ere m easured  w ith  the  he lp  o f  a 

s tandard ized  o cu lo m ete r fitted  in the  eye p icce  o f the m icroscope.

P hy top lank ton  quan tifica tion

C oim ling  o f  p h y top lank ton  w as also  done  w ith  the he lp  o f  a  H B C C  under a  

com pound  m icroscope  (N ikon  SE, Japan) a t a m agn ifica tion  o f  10 x  40. E ach  

sam ple w as coun ted  th ree  tim es. A  m in im um  total o f  100 ce lls  (fo r th ree  counts) 

w ere used  fo r the iden tifica tion  o f  dom inan t p h y to p lan k to n  taxa . S om e taxa 

w hose coun t fell be lo w  100 w ere trea ted  as p resen t (p) on ly . F in a lly  the  cell 

density  o f  p h y top lank ton  w as ca lcu la ted  as follow s:

D ensity  as ind /L  =  (v /3 ,0 15 |iL  x  to tal count) 

w here,

V =  vo lum e o f  p lank ton  concen tra te  in fjL.

3.015 =  vo lum e o f  the  coun ting  cham ber fo r th ree  rep lica te  counting

(cham ber v o lum e = 1.05 |aL). 

to tal coun t =  to tal num ber o f  ind iv iduals p resen t in  th ree  rep lica te  counting .

Q ualita tive  analysis o f  phy top lank ton

B efo re  coun ting  o f  the p h y top lank ton  ind iv idual a  ran d o m  ch eck in g  o f  the 

sed im en ted  p lank ton ic  m ateria l w as carried  out u n d er h igh  m ag n ifica tio n  fo r 

iden tifica tion  up  to species level. F o r iden tification , a lga l lite ra tu res  as w ell as 

pub lica tions availab le  fo r B angladesh , o ther w orld  m onographs and  b o o k s have 

b een  consu lted  (p i. see in the system atic  part).
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A ll m easu rem en ts  carried  ou t ex  siiu  and  in situ  fo r  the se lec ted  sta tio n s  w ere  

reco rd ed  p roperly . T h e  values fo r d ifferen t param eters  w ere  d ig itized  in  a  PC  

and  a  d a ta  b ase  w as crea ted  in  E xce l p rogram m e. T h e  v a lues  w ere  then 

m an ip u la ted  to  ca lcu la te  m on th ly , seasonal o r annual m eans w ith  s tan d ard  e rro r 

as app licab le . F ina lly , tim e versus co ncen tra tion  figu res  w ere  p rep a red  fo r 

d ifferen t variab les.

Creation o f database
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RESULTS

P h ysica l p aram eters

A ir tem peratu re

R ange o f  m on th ly  av erage  a ir tem peratu res fo r the period  be tw een  S ep tem ber 

2003 and  A u g u st 2005 w ere  recorded  16 .5-34 .8°C, 15.3-35.0°C  and  18.0-34.0°C  

fo r ST -1 , ST -2 an d  ST -3 , respective ly  (F igs. 4 -6). T h e  h ig h est a ir  tem pera tu re  

w as reco rd ed  in  Ju n e  w hereas low est tem pera tu re  w as o b ta in ed  in  Jan u a ry  for 

all the  th ree  sam p ling  po in ts. A ir tem pera tu re  g ives s im ilar trends-th roughou t the 

investigation  period  fo r all sta tions (Fig. 7). T h e  av erage  m ax im u m  air 

tem pera tu re  w ere  18.3. 19.8 and 16°C fo r ST-1, S T -2  and ST -3 , respectively . 

A ir tem pera tu re  starts increasing  ju s t a fte r January  and  con tinues un til M ay  and 

thereafter the lluc lua tion  takes an  a lm ost un ifo rm  shape w ith  s lig h t d ropp ing  

tendency  in  Ju ly . T h e  tem pera tu re  starts  fa lling  in  N ovem ber.

W ater tem peratu re

D uring  the study  period , w ate r tem peratu re  ran g ed  19.8-32.3°C , 19 .8-32.8°C  and 

20 .0-33.0°C  for ST -1 , S T -2  and ST -3 , respective ly  (F igs. 8-10), T h e  h ighest 

tem pera tu re  reco rd ed  in  June  and  the low est in  Januai-y fo r all the  th ree  stations. 

W ater tem p era tu re  fo llow ed  a  sim ilar trend  like  a ir tem p era tu re  th ro u g h o u t the 

investigation  period  (F ig . 11). T h e  average m ax im um  tem p era tu re  w ere  12.5,

13.0 and 13.0°C fo r ST -1 , ST -2 and ST -3 , respectively . W ate r tem p era tu re  w as 

found  h igher than  a ir tem pera tu re  du ring  w in te r perio d  on ly  by  a t le ast 1-4°C. In 

sum m er the  w ate r tem pera tu re  d iffe red  by  1-2°C. T h e  flu c tu a tio n  o f  w ater 

tem peratu re  th roughou t the study  perio d  show s c lear fa lls  and  rises . A  gradual 

fa ll in tlie w a te r tem peratu re  w as ev iden t in  S ep tem ber un til Jan u ary , a fte r 

January  the  w ater tem peratu re  started  rising  until M ay. F rom  M ay to S ep tem ber 

the tem pera tu re  rem ained  alm ost uniform .
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Fig. 4. Air temperature o f S T -!.

Fig. 5. Air temperaiure of ST-2.
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Fig. 6 . A ir temperature o f ST-3.
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Fig. 7. Comparative air temperature among ST-1, ST-2 and ST-3.
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Fig. 8 . W aier temperature of ST-1.
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Fig. 9. Water temperature o f ST-2.
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Fig. 10, W ater temperature of ST-3.
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Fig. 11. Comparative water temperature among three stations.
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T ransparency

S ecch i dep th  (Z s) varied  from  11-54 cm  in  ST -1 , 17-60 cm  in  ST -2 , an d  21-83 
cm  in ST -3 (Fig. 12). T he h ig h est values o f  S ecchi dep th  w ere  reco rd ed  in 
S ep tem ber (54 cm ), in  D ecem ber (60  cm ), and in  A pril (83 cm ) fo r  ST -1 , ST -2 
and ST-3, respec tive ly  and low est va lue  w as o b ta ined  in  F ebruary  (11 cm ), July  

(17 cm ), Ju ly  (21 cm ) fo r ST -1 , S T -2  and ST -3 , respectively . T h e  m o n th ly  m ean  

d ifference  b e tw een  h ig h est and lo w est Z s w ere 44  cm , 45 cm  and  62  cm  fo r ST-

1, ST -2 and  ST-3 respectively . T h e  annual fluc tua tion  o f  th is ligh t re la ted  

p aram eter w as h igh ly  v a iiab le  in nature. S easonally  riv er w a te r  fro m  ST-3 

show ed  m ore  transparen t than  the  o ther tw o stations. T he riv er w a te r b ecam e 

g radually  m ore  tran sp aren t from  u p stream  to dow nstream .

C hem ical pai'am eters 

H ydrogen  ion  co ncen tra tion  (pH)

T h e  m ean  pH  H uctuated from  6 .64-6 .97  (ST -1), 6 .7 -6 .9  (ST -2) and  6 .69 -6 .9  (ST - 

3) fo r firs t y ear o f  the p resen t study  (F igs. 13-15). In the  second  y ear, i t  ranged  

from  6 .62-6 .84  (ST -1). 6 .68-6 .78  (S T -2) and  6.7-6.81 (ST -3). H ow ever, th e  pH  

o f  w ate r w as c lo se r to neutral. In  the tw o consecu tive  years o f  study , the  pH  

show s a u n ifo rm  lluc tua tions in  all the  th ree  stations (F ig . 16). A t ST -1 , pH  
value started  increasing  from  S ep tem ber reach ing  a  p e a k  in  M arch . I t then  

stai'ted fa lling  until June  and from  June  to O ctober the  va lue  rem a in ed  uniform . 

S im ilar trend  o f  fluctuations has been  observed  by  tw o o th e r s ta tio n s  o f  study. 

T he d ifferen ce  b e tw een  h ighest and  low est va lue  w as 0.021 only , T h e  p e a k  value 

w as genera lly  reco rd ed  during  lean  period  at all the th ree  poin ts.

A lkalin ity

D uring  the cou rsc  o f  investigation , the  h ig h est m on th ly  m ean  a lk a lin ity  w as 

fo u n d  in M arch  fo r b o th  ST-1 (7 .65 m cq/L ) and  ST -2 (6 .55 m eq /L ) (F igs. 17- 
18). B u t at ST -3 , the h ighest a lkalin ity  w as in F ebruary  (5 .05 m eq /L ) (F ig . 19). 

T h e  low est v a lu e  w as reco rd ed  du ring  m onsoon  (June to  O ctober) fo r a ll the 
th ree  stations ST-1 (1 .25 m eq/L ), S T -2  (1 .0  m eq /L ) and a t ST -3 (1.1 m eq/L ) 

(Fig. 20), T h e  annual trend  o f  fluc tua tion  o f  th is p aram eter w as a lm ost s im ilar in 

both  the years o f  study  and  also  in all the s ta tions. S tarting  from  S ep tem ber, the 

a lkalin ity  began  to rise  g radually  reach ing  a p eak  va lue  in M ay  th e rea fte r it also 

fe ll un til A pril, F rom  A pril to O ctober its concen tra tion  g av e  a  p la teau  like 

p ic tu re  then rose  again  to reach  the peak.
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Fig. 12. Secchi depth at three different stations (ST-1 to ST-3).
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Fig. 14. pH o f ST-2.
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Fig. 17. Alkalinity o f S T -1,
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Fig. 18. Alkalinity o f ST-2.
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Fig. 19. Alkalinity of ST-3.
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Fig. 20. Comparative alkalinity among three stations.
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C onductiv ity

D uring  the  cou rse  o f  investigation , the  h ighest m on th ly  m ean  co n d u c tiv ity  w as 

reco rded  du ring  M ay I'or all the three stations (F igs. 21-23). T h e  values w ere 

ST-1: 9 40  )iS /cm , ST-2: 915 n S /cn i) and  ST -3 ; 713 )O.S/cm, T h e  lo w est value 

w as reco rd ed  d u rin g  M onsoon  (June  to N ovem ber) fo r all the th ree  sta tio n s  ST-1 

(128 |iS /cm ), S T -2  (115 |lS /cm ) and  at S T -3  (133 p.S/cm ) (F ig . 7 ). A  sharp  

sm g le  p eak  w as o b ta ined  every  y ear at ST-1 bu t incase  o f  S T -2  and  S T -3 , tw o 

peaks (one sm all and  one b ig) w as ob ta ined  for ev ery  s ing le  year. S T -2  and  ST-3 

exh ib it s im ila r trends hav ing  low er value than  ST -1 . F o r all the  th ree  stations 

h ighe r values w ere  reco rded  du ring  lean  perio d  (N o v em b er to  Ju n e) an d  a  lo w er 

stab le  value, tliroughou t the  M onsoon  season  (F ig . 24).

D isso lved  oxygen  (D O )

D isso lved  oxygen  concen tra tion  o f  the stations ranged  from  0 .5 -9 .0  m g /L , 0 -9 ,4  

m g /L  and  4 .3 -9 .2  m g/L  in ST -1 , ST -2 and ST -3 , respectively  (F igs. 2 5 -2 7 ). T he 

genera l pattern  o f  fluc tua tion  o f  D O  in ST-1 and  S T -2  is  a lm o st s im ila r  (F ig . 

28). In these  tw o s ta tions the  low est value occurred  alw ays in M arch  and  h ig h est 

in A ugust. In M ay the  concen tra tion  starts increasing  and co n tinues  until 

O ctober, th e rea fte r il stai'ts fa lling  reach ing  to its low est in M arch . H ow ever, in 

ST -3 the D O  rem ains a lm ost stab le  a lthough  the  perio d  o f  investiga tion  ex cep t a 

sligh t fall in January  (F ig . 27). T h e  m in im um  v a lu e  o f  D O  is s ig n ifican t am ong  

stations. In ST-1 it w as 0.5  m g /L  w hile  an  an ox ia  w as o b se rv ed  in  S T -2 . T he 

m in im um  value  o f  D O  concen tra tion  in ST -3 w as 4.3  m g/L . A t ST-1 an d  ST -2 

D O  started  increasing  in A pril and con tinues until N o v em b er th e rea fte r i t  starts 

fa lling  and  reach ing  to its low est value in M arch .
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Fig. 21. W ater conductivity o f ST-1.
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Fig. 22. W ater conductivity o f ST-2.
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Fig. 23. W ater conducliviiy o f ST-3.

Fig. 24 Comparative water conductivity among ST-1, ST-2 and ST-3.
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Fig, 25. Dissolved oxygen (DO) o f ST-I.
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Fig. 26. Dissolved oxygen (DO) of ST-2.
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Fig. 27. Dissolved oxygen (DO) of ST-3.

Fig. 28, Comparalive dissolved oxygen (DO) among ST-1. ST-2 and ST-3.
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T o ta l d isso lv e  so lid s  (T D S)

T h e  h ig h est m on th ly  m ean  T D S  w as reco rded  fo r ST*1: 466 .5  m g/L , ST-2: 

393.5 m g/L  and  ST -3 : 301 n ig /L , T h e  low est va lue  w as reco rd ed  du ring  

M onsoon  (M ay  lo N ovem ber) fo r  all ihc three s tations, i.e ., S T -1 : 56 .5  m g/L , 

ST-2: 55 m g /L  and at ST -3 : 45  m g /L  (F igs. 29-31). A  sharp  s in g le  p eak  w as 

ob ta ined  in the  sam e m onth (M arch) fo r every  y ear at ST-1 bu t in case  o f  S T -2  a 

s ing le  peak  w as ob ta ined  du ring  firs t year b u t tw o peaks w ere  reco rd ed  in the  

fo llo w in g  y ea r and  at ST -3 , tw o  peaks (one sm all and  o n e  b ig ) w ere  o b ta ined  

fo r every  sing le  year. ST -1 . ST -2 and  ST -3 exh ib ited  s im ila r tren d s th roughou t 

the investiga tion  (F ig . 32). F o r ST-1 and ST -2 p eak  values w ere  reco rd ed  in the 

sam e m onth  (M arch) for bo th  the years and  for ST-3 it w as F eb ru ary  fo r  the  first 

y ea r and  Ju n e  fo r  the second  year. In  m onsoon  T D S  concen tra tion  w ere  un ifo rm  

and in a  lo w er ran g e  (M ay-N ovem ber) for all the three stations.

SRS

In ST-1 it ranged  from  3 .0 -82 ,0  m g/L  and  In ST -2 from  4 .0 -8 4 .0  m g /L  (F ig s .33- 

34). H ow ever, in ST -3 SRS ranged  from  2 .0 -34 .0  m g /L  o v e r the  perio d  o f 

investigation  (F ig . 35). T he general pattern  o f  varia tion  is a g radual dep le ting  

trend  in the  co ncen tra tion  o f  SRS du ring  m onsoon (M ay-O ctober). S ta rtin g  from  

N ovem ber the  concen tra tion  starts  inc reasing  sho w in g  a  p eak  v a lu e  in M arch  fo r 

ST-1 and ST -2 . B ut fo r ST -3 , the p eak  concen tra tion  w as reco rd ed  in January

2004. T h e  concen tra tion  o f  so lub le  reac tive  s ilicate  (SR S) in  the  riv e r  w ater 

fluctuated  fairly  in  a s im ilar m anner in all the stations (F ig . 36).
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Fig. 29. Total dissolved solids (TDS) at ST-1.
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Fig. 30. Total dissolved solids (TDS) at ST-2.
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Fig, 31. Total dissolved solids (TDS) at ST-3.

Fig. 32. Comparative total dissolved solids (TDS) among ST-1, ST-2 and ST-3,

C h a p le r4 :  R esu lts 64

Dhaka University Institutional Repository



Fig. 33. Soluble reactive silicate (SRS) o f  ST-1.
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Fig. 34. Soluble reaciive silicate (SRS) o f  ST-2.
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Fig, 35. Soluble reactivc silicate (SRS) o f ST-3.

Fig. 36. Comparative soluble rcactivc silicate (SRS) among S T -1, ST-2 and ST-3.
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N itra te  n itrogen  (N O j-N )

T h e  conccn lra tion  o f  NO3-N varied  from  0-0 ,3  n ig /L , 0 -0 .27  m g /L  and  0 -2 .52  

m g /L  in ST-1, S T -2  and ST-3, respectively . A t ST-1 and  S T -2  the  NO3-N 

dropped  to  zero  in M arch  and be tw een  F ebruary  and  M ay  (F igs. 37-38). 

H ow ever, a t S T -3  NO3-N dropped  lo  zero  in  N o v em b er and  A u g u st (F ig . 39). 

T h e  annual flu c tu a tio n  o f  this p aram eter am ong  the s tud ied  s ta tio n s  w e re  h igh ly  

variab le  (F ig . 40). In S T -I , the peak  w as show n  in Ju ly , 2005 w h ereas  in S T -2  it 

w as in O ctober 2003. A t ST -3 the  p eak  concen tra tion  w as o b se rv ed  in  M arch

2005.

S o lub le  reac tiv e  phosphorus (SR P)

T h e  concen tra tion  o f  so lub le  reac tive  p hospho rus ranged  2 8 -1443  Hg/L, 34-1584  

|ig /L , 4 0 -4 6 6  M-g/L in ST -1 , S T -2  an d  S T -3 , resp ec tiv e ly  (F igs. 41 -4 3 ). In 

betw een  A pril and N ovem ber the  S R P  concen tra tion  o f  the riv e r  w a te r d ropped  

in all the stations. H ow ever, betw een  N o v em b er and M arch  S R P  co ncen tra tion  

e levated  in the riv er w ater. T he so lub le  reac tiv e  phosphorus exh ib ited  an alm ost 

s im ilar p a tte rn  o f  H uctuation o v er the study  perio d  and  am ong  the  s ta tio n s  (Fig. 

44).
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Fig. 37. Nitratc-nitrogen (NO3-N) of ST-1.

ST-2

2003 2004 2005

Fig. 38. Nitrale-nilrogcn (NO 3-N) o f ST-2.
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Fig. 39. Nitrate-nilrogen (NO3-N) of ST-3.
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ST-1 ST-2 ST-3

Fig. 40. Comparative nilrate-nitrogen {NO3-N) among three stations.
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ST-1

2003 2004 2005

Fig. 41. Soluble reactive phosphorus (SRP) o f S T -i.

ST-2

2003 2004 2005

Fig, 42. Soluble reactive phosphorus (SRP) of ST-2.
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ST-3

2 0 0 3  2 0 0 4 2005

Fig. 43. Soluble rcaclivc phosphorus (SRP) of ST-3.

Fig. 44. Comparative soluble rcaciive phosphorus (SRP) among ST-1, ST-2 and ST-3.
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P h ytop lan k ton  d iversity

In the p resen t in v estig a lio n  a to tal o f  141 phy lop laiik ton  sam p les w ere  co llected  

fo r th ree  s tations. A ll these  sam ples w ere s tud ied  fo r qu a lita tiv e  an d  q u an tita tiv e  

data.

Q ualita tive

C om position

In die p resen t investigation  65, 60  and 61 genera  w ere  rep resen ted  in  the 

phy top lank ton  com m unities  fo r ST -1 . S T -2  and  ST -3 , resp ec tiv e ly . A ll these 

genera  b e lo n g ed  to six  c lasses (excep t S T -2  has o n e  m ore class).

G enus level percen tage  com position  show s tha t C h lo ro p h y ceae  d o m in a tes  all the 

three s ta tions and occup ied  44% , 43%  and  43%  fo r ST -1 . S T -2  and  ST -3 , 

respectively  fo llow ed  by C yanophyceae  (22% ) fo r S T -1 . B acilla rio p h y ceac  

(20% ) for ST -2 and  bo th  C yanophyceae  and B acilU iriophyceae (21% ) fo r ST-3. 

E uglenophycc;tc ca n  b e  trea ted  as m ino r g ro u p  (10% ) recorded  fo r  a ll the  three 

stations.

P rincipal com ponen ts

O sc illa io h a  w as  found m ost dom inan t am ongst b lue  g reen  a lg ae  (B G A ) 

fo llow ed  by  M erism oped ia  and  P elunem a  a t S T -I and  ST -2 . A t S T -3  it  w as 

M erism oped ia  w hich  w as m ost dom inan t as B G A . M onoraph id ium , 

S cenedcsm us  and  C osm arium  w ere found  consid erab ly  abundan t than  o ther 

green  algae  at ST-1 and  ST -2 . A t ST - 3 C osm arium  on ly  w as fo u n d  dom inan t. 

C yclo tella  an d  M elo sira  w ere found  m ost dom inan t as B acilla rio p h y ceac  a t ST -2 

and ST -3 . E ug lcna  w as found in a large num ber at ST-1 and  S T -2  o ther than 

any rep resen ta tiv e  o f  its g roup. A t S T -3  bo th  E ug lena  and  T raclte lom onas  w ere  

reco rded  as m ost d o m in an t from  E uglenophyceac,
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R ecorded  com m on species

T h e  lo tal num ber o f  phy lop lank lon  spccies reco rded  under the p re sen t study  

w ere  180 o f  w h ich  110 species w ere  com m on fo r B ang ladesh . C lassw ise  

d is tribu lion  o f  these spccies w ere E ug lcnophyceae  25, C h lo ro p h y ceae  41, 

B acilla riophyceae  16, C yanophyccae  23 and  C ryp tophyceae  5. (P la te  1 to P late 

5). A  b r ie f  sy stem atic  descrip tion  o f Ihc species ai'e as fo llow s,

A b r ie f  sy s te m a tic  d e s c r ip t io n  o f  th e  r e c o rd e d  c o m m o n  sp cc ie s  o f 
p h y to p la n k to n  f ro m  th e  r iv e r  B u r ij ja n y a
(S pecies are  a lphabetized  under each  genus)

C lass E u g le n o p h y c e a c ; O rd er E u g le n a le s ; F am ily  E u g le n a c e a e

1. E u g le n a  ac iis  Ehrb. (PI. 1, F ig s . 2 ,1 0 ,1 5 )
(H ubcr-P csla lozz i 1 9 5 5 ,9 8 , 16: 75 a; Islam  c /a / .  1991, 8 , 1: 5)
C ell 88.9 X  7.6  |im .

2. E u g le n a  c h la n iy d o p h o ra  M ainx  (PI. 1, F ig s . 6 , 9 ,1 1 ,1 6 )
(H ubcr-P csta lozz i 1955, 95, 45: 74 ; Islam  et al. 1991, 10, 1: 3)

C ell 38.1 X 11.4 nm .

3. E u g le n a  g c n ic u la ta  D ujard in  (P I. 1, F ig . 5)
(Dillai-d 1989, 24, 1: 12; Islam  er a/. 1991, 11, 1: 4)
C ell 60 .9  X 17.8 (im.

4. E u g le n a  h e m ic h ro n ia ta  Skuja (PI. 1, F ig . 7)
(D illard  1 9 8 9 ,11, 5: 6 ; K hondkcr et al. 2008, 41, 7c)
C ell 1 1 6 .8 x 2 0 .3  ^m .]

5. E u g le n a  p o ly n io rp h a  D ang.
(H uber-P esta lozz i 1955, 85, 14: 62a; Islam  and K halun  1966, 101, 2: 25)

C ell 43.1 X 15.2 iim .

6 . E u g le n a  r e t r o n a ta  Johnson . (P I. 1, F ig s . 4 , 8  )
(H uber-Pesta lozz i 1955, 95, 15: 74a; K hondker et al. 2008, 44 , 17)

C ell 1 7 .8 x 9 .7  ^im.
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7. E u glen a  san gu in ea  Ehrb
(H uber-P csta lozz i 1 9 5 5 ,9 0 , 15; 70a; Islam  e /a / .  1991, 1 2 ,2 : 27)

C ell 1 1 6 .8 x 5 8 .4  \im .

8 . L ep ociiic lis  ovu m  var. d iin id o -m in or D efl.
C H uber-Pcstalozzi 1955, 151, 30: 151a; lih u iy an  2006, 55, 323)

C ell 15.2 X 10.1 iim .

9. L ep ociiic lis  p layfa lr ian a  D efland re  (PI. 1, F ig . 12-14)
(D illa rd  1989, 43 , 7: 13; Islam  and  Irfanu llah  2005, 40, 4: 49)

L ength  o f  Ihe ccll 40 .6  jim , m ax im um  w id lh  20.3 tim .

10. P hacus cau d atu s H iibncr (PI. 2 , F ig . 6)
(D illard  1989, 54, 12; 1; Islam  and  Irfanu llah  2005. 40, 4: 54)

C ell 4 5 .7 x 2 0 .3  ^im.

11. P h acu s cu rv ica u d a  S w irenko  (PI. 2 , F ig . 7)
(D illard  1989, 56, 11: 8 ; Islam  and Irfanu llah  2005 , 41, 4: 55)

Cell 34 .0  X 26 .0  jim .

12. P h acu s cp h ip p ion  P ochm . (PI. 2 , F ig s. 1, 9 )
(H ubcr-P csla lozz i 1955, 224, 50: 308b; K hondker et al. 2008 , 57 , 2)

C ell 73 .6  x 3 3 .0  |im .

13. P hacus lisn ioren sis  Playf.
(H ubcr-P csla lozz i 1955, 219, 48: 297b; Is lam  and  A l-fasane  2002 , 10, 4: 45) 

C ell 53.3 x  22.9 ^im.

14. P hacus lon g icau d a  var. a tten u ata  (Pochm .) H .-P. (PI. 2 , F ig . 4)
(H uber-P csta lozz i 1955, 222, 49: 301; Is lam  and  A l-fasanc  2002 , 12, 3: 36) 

Cel! 1 1 6 .8 x 4 3 .2  ^im.

15. P h acu s m eson  Pochm . (PI. 2 , F ig . 12)
(H ubcr-P esta lozz i 1955, 218 , 6 8 : 294c; Islam  and A l-fasane  2002 , 14, 4: 43) 

C ell 101.6 x  45.7 jim , param ylum  13.9 jim  long.

16. P hacus p la ta lca  Drez. (PI. 2 , F ig . 11)
(H uber-Pe.stalozzi 1955, 210, 65: 274b; Islam  and Irfanu llah  2005 , 41 , 4: 52) 

C ell 50 .9  X 30 .4  jim , flage llum  71.1 p.m.
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17. P h acu s tortu s (L em m .) Skv. (PI. 2 , F igs. 3 , 5 , 8 ,1 0 )
(H uber-P csta lozz i 1955, 225, 51: 319b; Islam  and A l-l'asane 2002 , 16, 4: 52) 

C ell 71.1 X 4 0 .6

18. P h acu s u n d u la tu s (Skv.) Pochm . (PI. 2 , F ig . 2)
(H uber-P esta lozz i 1955, 214, 47: 287b; K hoiidker et al. 2008 , 59, 19)

C ell 7 6 .2  X 40 .6

19. S trom b om on as verrucosa  var. b orysth cn ien sis  (R oll) D efl.
(PI. 2 , F igs. 13-14)

(H uber-P csta lozz i 1955, 369, 77: 793; B hu iyan  2006, 58 , 604)
Cell 3 0 .4 x 2 0 .3  |im .

20. T rach elon ion as d yb ow sk ii D rezcpolsk i. (PI. 2 , F ig . 17)
(PrcscoLl 1982(reprin t), 412  , 83: 21; Islam  and  Z am an  1981, 114, 1: 39) 
C ell 20.3 X 15.2 p.m w ith  lorica.

21. T rach elon ion as p lan cton ica  Sw lrcnko. (PI. 2 , F ig . 18)
(D illard  1 9 8 9 ,9 6 , 19: 16; Islam  and  Z am an  1981, 1 1 8 ,3 : 98)

Cell 21 .0  X 18.0 |im .

22 . T rach elon ion as p u lch errim a var. m in or Playfair
(D illard  1989, 97, 19: 7 ; Islam  and Z am an  1981, 118, 2: 48)
C ell 15.2 X 7 .6  |in i.

23. T rach elom an as su p erb a  (Sw ir.) D eflandre  (PI. 2 , F ig . 16)
(PrescoU  1982(reprin l), 417 , 84: 10; Islam  and  Z am an  1981,120, 4: 128) 

C ell d ia  3 8 .1 |im  w ith  lorica, cell w all spiny.

F am ily  A stasiaceae
24. A stasia  lon ga  Pringsh. (PI. 2 , F ig . 15)

(H uber-P esla lozz i 1955, 435, 8 8 : 899c; A ziz  and Is lam  1979, 112, 2: 29) 
C ell 35.5 X 7.6  )im.

C lass C lilorop h yccae; O rder C hlorococca les; F am ily  S cen ed esm a cea e

25. A ctin astru m  h an tzsch ii var. su b tile  W olosz. (PI. 3 , F ig . 10 )
(H uber-P esta lozz i 1983, 742, 207: 3; A ziz  2008 in p ress)

8  cc ll co lony , ind iv idual ce ll 17.0 x  3.0  [im.
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26. A c l in a s l ru m  g ra c ill im u m  vai'. y ra c illim u n i (nach . G M . Sm ith) 
{H uber-Pcslalozzi 1983, 746, 3: 3; Islam  and K hatun  1966, 97, 4: 93)

C o lony  10.1 |im , ind iv idual cc ll 5 .0  x  2.5 fim.

27. S ccn ed c sm iis  a c u n iin a tu s  (L ag .) C hod. (P I. 3 , F ig . 17)
(H uber-P csla lozz i 1983, 844, 229: 1; Is lam  and  K hatun  1966, 3 :79)

C o lony  45 .7  x  30 .4  [im.

28. S c e n e d e sm u s  d im o rp liu s  (T urp in) Kiilz.
(H ubcr-P esta lozz i 1983, 842, 228: 3; Is lam  and  K hatun  1966, 100, 3: 72) 

C olony  20.3 x  12.7 (Xm.

29. S c e n e d e sm u s  o b liq u u s  (Turp) K iilz  .
(H ubcr-P csta lozz i 1983, 837, 227: 3; Islam  and K hatun  1966, 100, 3 :67) 
C o lo n y  10.1 x  10.1 |im , ind iv idual cell 10.1 x  2.5 |Xm.

30 . S c e n e d e sm u s  o p o lien s is  R ich tcr (PI. 3 , F ig . 8 )
(H ubcr-P esta lozz i 1983, 906, 224: 7; Islam  and K halun  1966, 100, 3: 44) 

C olony  40 .6  X 15.2 p.m.

Fam ily  V o lv o caceae

31. C a r te r ia  g lo b o sa  K orsch.
(H uber-P esta lozz i 1 9 6 1 ,8 5 , 16: 59e; K hondker e / «/. 2 0 0 7 ,3 , lb )
C ell m easu res  17.7 jim  long, 12.7 jim  broad.

32. E u d o r in a  e leg an s  E hrcnberg  (P I. 3 , F ig . 16)
(L ing and T y le r 2000  , 123, 55: 5 ); ( Islam  and K hatun  1966, 96 ,1 : 11) 

C olony  12.0 x  9 .0  p.m, ind iv idual cc ll 7 .0  x  4 .0  fim.

33. G o n iu m  p e c to ra le  M ulle r (P I. 3 , F ig . 3)
(H ubcr-Pesta lozz i 1 9 6 1 ,6 2 4 , 107: 877; Islam  and  K hatun  1 9 6 6 ,9 7 ,1 : 1) 

Cells 10.0 X 8.0 |im , flagc lla  20 }im long.

34. P a n d o r in a  m o ru m  B ory
(D illard  1989 , 32, 6 : 3 ; Islam  and K hatun  1966, 97 ,1 : 5)
Coiony 12.0 x  10.0 |im.
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35. Pyrobotrys gracilis Korsch. (1*1. 3, Fig. 2)
(H uber-P esta lo zz i 1961, 614 , 1 15; 871c; Islam  and  K hatun  1966, 9 7 , 2: 14) 

C o lo n y  40 .0  x  3 0 .0  jim , ind iv idual cc ll 12.0 X 8.0  m n , flag c lla  36 }im long .

Fam ily  M ic ra c tin ia c e a o

36 . M ic ra c tin iu in  p u s illu n i F rescn ius (PI. 3 , F ig . 9)
(H ubcr-P csu ilozzi 1 9 6 1 .3 2 2 .9 7 : 1; Islam  and  K hatun  1 9 6 6 .9 8 .7 :1 4 4 )  

C o lony  th ree  in  nu m b er 9 .0  x  10.0 )im  in  d iam eter, chac lc  13 )im  long.

Fam ily C huruciaccae

37 . C h a ra c iu in  o rn ith o c e p h a lu n i  A B row n
(H ubcr-Pcsla lozz i 1961, 206, 59: 8 a; Islam  and B egum  1970, 237 , 1: 44) 

C cll 35.5 |iiii long and  7.6  |im  broad.

F am ily  O o c y s ta c e a e

38 . A n k ls tro d c s m u s  b ib r a la n u s  (R cinsch) K ors. (P I. 3 , F ig . 1)
(H uber-P csla lozz i 1983, 6 8 8 , 194; 3 f; Islam  and  K hatun  1966, 100, 4: 8 8 ; 
rcco rdcd  as Sclencslrum  hibraiuiiuin

C olony  25 .4  x  20.3 |jm , ind iv idual ccll 12.7 x  2.5  p.m,

39. A iik is tru d c s iiiu s  d c n su s  Kor.s. (P I. 3 , F ig . 19)
(H uber-P esta lozz i 1 9 8 3 ,6 8 7 , 193: 2; K hondker e t at. 2 0 0 7 , 89, 18)

C o lony  66 .0  x  5 .0  |im , 6  cell colony.

40. C ru c ig c n ia  q u a d r a t a  M orren  (PI. 3 , F ig . 4)
(H ubcr-P csia lozz i 1983, 788, 219: 4d; Islam  and B egum  1970, 249 , 4; 115) 
4 cclled  co lony  15.2 x  15.2 [im.

41. C ru c lg c n ia  tu t r a p c d ia  (K irch .)W est and  W est (P I. 3 , F ig . 13)
(H uber-P esta lozz i 1 9 8 3 .7 8 7 , 218: 7 ; Islam  and  B egum  1970, 2 5 0 ,4 :  117) 

C olony  12.0 x  10.0 |im , ind iv idual ce ll 5 .0  x  5 .0  ^tm.

42. D ic ty o sp h a e r iu m  te tr a c h o to m u n i P rin tz  (PI. 3 , F ig . 12)
(H ubcr-P csta lozz i 1983, 768 , 214: 2; K hondker ei ai. 2007 , 87, 10)

L arger cell m easures 8 .0  x  5 .0  )im , sm alle r ce ll 4 .0  X 3.0 |im .
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43. H ya lo ra p h id iu in  con tortu m  P ascher and  K orSikov 
(H uber-P esta lozz i 1983, 694, 194: 6 ; Islam  and  B egum  1970, 246, 3: 94) 
C ell 36.9 X 5 .0  )im.

44. K irch n cr ic lla  irregu laris  (Sm ith) Kors.
(D illard  1989, 80, 20; 8 ; K hondker et al. 2007, 89, 20)
C o lony  m easures 30 .4  x  27.9 jim .

45 . K irch n erie lla  lu n aris (K irch) M oeb.
(H ubcr-P csla lozz i 1983, 669, 187: 3d; Is lam  and KliaLun 1966, 98, 4 :103) 

L arge r cell m easures 8 .0  x  6 .0  |im , sm aller ce ll 5 .0  x  4 .0  |i.m.

46. K irch n cric lla  ob esa  (W . W est) Schm id le  (PI. 3 , F ig . 21)
(L ing  and  T y le r  2000, 104, 46: 12; Islam  and K hatun  1966, 98 , 4: 97)
16 cc llcd  co lony  25 .4  in d iam eter, 4 ce lled  co lony  12.7 |im , ind iv idual 
cell 5 .0  |im  long.

47. M on orap h id iu n i a rcu a lu m  (K ors.) H ind. (PI. 3 , F ig . 14)
(H uber-P esta lozz i 1983, 634, 178: 7a; K hondker ef a/. 2007, 8 8 , 136)

C ell 2 5 .4 x 2 .5  |im .

48 . M on orap h id iu m  su b c la v a lu m  N ygaai d
(L ing  and T y le r 2000 , 105, 42: 13; K hondker el al. 2007 , 8 8 , 13)

C ell 2 8 .0 x 2 .0  M-m.

49. N ep h roch lam ys su b so litar ia  ( 0 .  S. W est) K ors (PI. 3 , F ig . 11)
(Y am agish i 1998, 73; Islam  and  Irfanu llah  2000 ,116 , 1: 45)

C olony  m easures 10.0 x  10.0 |im .

50. S c liroed eria  an tillaru m  K om arek
(H uber-P esta lozz i 1983, 251, 74: 2; K hondker el al. 2007 , 8 6 , 3)

C ell 36 .9  x  5.0  fim.

51. T etra ed ro n  gracile  ( R einsch) H ansg . (PI. 3 , F ig . 15)
(D illard  1989, 14:1; Islam  and K hatun  1966, 100, 5: 125)

C ell 38.1 x  25 .4  ^im.

52. T etrastru n i h eteracan th u m  (N ordst) C hod . (PI. 3 , F ig . 22)
(H uber-P esta lozz i 1983, 770 , 214: 5; Is lam  and  B eg u m  1970, 250 , 4: 120) 

C o lony  12.7 |i,m in diam eler, ind iv idual ce ll 5 .0  |im  long, ch ae te  7 .6  ^ m  
long.
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F am ily  C oelastraccac

53. C o ela slru m  m icrop oru m  Niigcli (PI. 3 , F ig . 20)
(H uber-P csta lozz i 1983, 726, 202: 1; Islam  and  KhaUin 1966, 107, 5: 111) 

M ax im um  co lony  d iam eter 15.2 (im , ccll 5 .0  [xni in d iam eter.

F am ily  H yd rod ic lyaccao

54. P cd iastr iin i d u p lex  M eyen  (PI. 3 , F ig s. 5 , 23)
(D illard  1989, 126, 35: 7; Islam  and  K hatun  1966, 99, 6 : 141)
C olony  3 0 .4  x  27.9 |im .

55. P cd iastru n i d u p lex  var. reticu la tu in  L ager
(H ubcr-P esta lozz i 1983, 300, 89: 3b; Is lam  and  K halun  1966, 99, 6 : 140) 

C o lony  38.1 [im  in d iam eter, ind iv idual cell 12.7 x  7 .60  )J.m.

56 . P ed iastru m  sim p lex  (M eyen) L em m . (PI. 3 , F ig . 18)
(H ubcr-P esta lozz i 1983, 288, 84: If; Islam  and  Z am an  1975, 50, 3: 24) 
C olony  75 .2  x  66 .0  jim .

57. P ed iastru m  tetras (Ehr.) Ralfs. (PI. 3 , F ig . 1)

(H ubcr-P csla lozz i 1983, 93, 41: 8 ; Islam  and B egum  1970, 262 , 7: 224) 
C o lony  25 .4  x  15.2 jim .

O rd er Z ygiien iata les; Fam ily  D esm id iaceac

58. C losteriu m  ca losp oru m  W iitrock  (PI. 3 , F ig . 26)
(L ing and T y le r 2000, 1 3 5 ,6 1 : I ; A k tc r 1991, 52, 1 5 :9 0 )
Cell 1 1 2 .0 x 7 .0  ^m .

59. C loster iu m  d ian ac var. m inus H ieron.
(H uber-P csta lozz i 1983, 137, 61: 12; Islam  and Irfanu llah  2005, 52, 2: 13) 
C ell 1 1 2 .0 x 7 .0  |im .

60. C losteriu m  lim u eticu m  Ehr. (PI. 3 , F ig . 24  )
(H uber-P esta lozz i 1983, 143, 60: 6 ; K hondkcr et al. 2007)

C cll 226 .0  X 10.1 |im .
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61. C loster iu m  m acilen tu m  B reb. (PI. 3 , F ig . 25)
(H uber-P esta lozz i 1983, 142, 64: 2; Islam  and H aroon  1980, 554 , 3: 38)
C ell 1 5 2 .4 x 7 .6  |im .

62. C loster iu m  n av icu la  (B reb .) L u c ik  (PI. 3 , F ig . 6)
(L ing  and T y le r 2000, 142, 58: 6 ; A k tc r 1991, 56, 14: 71-75)
C ell 7 6 .2 x 1 2 .7  |im .

63. C osm ariu m  in ip ressu lu m  Elf.
(L ing and  T y lc r 2000, 172, 77; 9; Islam  1970, 924 , 1 1 :6 -8 )
L ength  25 |im . m ed ian  d iam eter 18.1 jim , isthm us 3.6 |im , lip  5 .4 -7 .2  jim .

C lass D in op h yceae; O rder G ym n od in ia les  
F am ily  G ym n od in iaceae

64. P er id in iu n i volzi L em m . (PL 3 , F ig s. 27 -28  )
(H uber-Pesta lozz i 1983, 195, 30: 177b; B hu iyan  2006, 60, 432)
C ell 22.8 X 25 .4  ^im.

C lass B acillar iop liyceac; O rd er C entrales  
Fam ily  C oscin od iscaceae

65. C o sc in od iscu s lacu str ls  G run. (PI. 4 , F igs. 5 , 24-25)
(G erm ain  1981, 42 ,11 : 1; Islam  and  H aroon 1975, 29, 1: 19)
C ell 50 .8  |im  in diam eter.

66. C yclo te lla  con ita  var. affin is (E hr.) K utz. (PI. 4 , F ig . 4  )
(G erm ain  1981, 40, 9: 15 ; K hair and C how dhury  1983, 79, 1:10)
C ell 17.7 fim  in  diam eter.

67. C yclotella  n ie iicgh in ian a  K utz. (PI. 4 , F ig . 11)
(G erm ain  1981, 32, 7; 1 ; N ahar 2001, 82, 1:12)
C ell 25 .4  |im  in  d iam eter, 8  sp ike in every  10 |im .

68. C ycloto lla  ste lligera  C leve er G runow  (PI. 4 , F ig . 12)
(G erm ain  1981, 34, 8 :16 ; N ah ar 2001, 82, 1:15)

C ell 22 .8  |im  in  d iam eter.
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69. M closira  gran u la ta  (E hr.) R alfs {PI. 4 , F igs. 1 0 ,1 3 -1 4 )
(G erm ain  1981, 24, 3: 2; Islam  and  H aroon  1975, 48 , 1: 3)

F ilam cn l 210 .8  p.m long , 10.1 |xm b road , 12 puncti p e r  10 |in i.

O rd er P ennalcs; F am ily  N itzsch iaceae

70 . N ilz sch ia  ac icu la r is  Smith (PI. 4 , F ig s. 3 , 18 )
(Germain 198L  362. 136: 7; Khondkcr c /a / .  2006
C ell 93 .9  long , m ax im um  w id th  7 .6  |im .

71. N itzch ia  fru ticosa  H ustcdt. (PI. 4 , F ig s. 4 , 26)
(P aschcr 1930. 352, 133: 9; N a h a r2 0 0 1 . 96, 14: 209)

C ell in co lo n y  ( 6  in  num ber) ind iv idual ce ll 45 .7  )4.m long, m ax im um  w id th  
7 .6  iim .

72 . S yn cd ra  acu s K utz. (PI. 4 , F ig . 4)
(G erm ain  1 9 8 1 ,7 8 , 27: 2 ; Islam  and H aroon 1975, 29, 1: 10)
Cel! 86.3 x 7 .6  )im.

73. S yn ed ra  tab u la ta  A g. (PI. 4 , F ig. 2 2 )
(G erm ain  1981, 78, 26: 8 ; A ziz  and  A ra  2000, 8 , 4)

C ell 1 1 1 .7 x 7 .6 ^ m .

74. S yn ed ra  u lna var. oxyrh yn ch u s ( N itzsch) E hr. (PI. 4 , F ig . 23  )
(G erm ain  1 9 8 1 ,7 6 ,2 5 :2 ;  Islam  and H aroon 1 9 7 5 ,2 9 , 1 :8 )
C ell 66 .0  p.m long, m axim um  w id th  7.6 |J.m.

Fam ily N av icu laceac
i f

75 . G y r o s ia M  acu m in atu m  KUtz. (P i. 4 ,  F ig . 7)
( G e r m i j S 9 8 1 ,  1 1 8 ,4 9 : 3; B huiyan  2 0 0 6 ,5 1 , 163)

C ell 9 ! ^  15.2 |lm .

76. N av icu la  p u pu la  K iitz. (PI. 4 , F ig . 15)
(G erm ain  1981,180, 6 8 : 6 ; Islam  and  Irfanu llah  2005, 49 )

C ell 45 .7  |im  long, maximum width 10.7 |im .

77 . N av icu la  rad iosa  Kiiiz. (PI. 4 , F igs. 2 , 19)
(G erm ain  1981,118, 49: 3; A ziz  and Y asm in  1997, 182, 15)

C ell 38.1 X 7 .6  ^Lm.

C liiipler 4 :  l ie s u lh  81

Dhaka University Institutional Repository



F am ily  S u r irc l la c c u c

78. S u rh -c lla  r o b u s ta  var. s p le n d id a  (E hr.) V an H ucrek  (PI. 4 , F ig . 21)
(G erm ain  1981, 384, 149: 3; Islam  and  H ai'oon 1975, 35, 1: 17) 

C ell 68.5 fini long, m ax im um  w id th  25.5 p.m.

F am ily  G o n ip lio n e n ia ta c c a c

79 . G o m p h o n c m a  a c u m in a tu m  (E hr.) (PI. 4, F ig . 27)
(G erm ain  1 9 8 1 .3 0 1 , 111: 1; N aliar 2001, 93, 11:163)

C ell 45.7 Jim long, m ax im um  w id lh  15.2 ^ m , tip  2 .5  |im , v a lv e  heteropo lar.
80. G o m p h o n c m a  a i ig u s la tu m  (K utz.) R ab. (PI. 4, F ig s . 9 ,2 0 )

(G erm ain  1 9 8 1 .3 0 6 , 114: 14; N ah ar 2001 , 93 , 11:171)

C ell 40 .6  }j.m long, m ax im um  w id th  7 .6  ^m .

Fam ily  A c h n a n th a c c a e

81. A c h n a n th c s  m in u tls s im a  K utz. (PI. 4, F ig s . 6 ,1 6 )
(G erm ain  1981, 1 0 9 ,4 1 : 10; A ziz  and  T anb ir 2 0 0 3 ,7 2 ,2 9 -3 0 )
C ell 17 |im  long , m axim um  w id lh  2.5 fim.

C lass C y a n o p h y c e a c ; O rd e r O sc illa to r ia le s  
F am ily  O sc illa lo r ia c e a e

82. A r th r o s p i r a  p la tc n s is  (N ordst.) G om oni
(D esikachary  1959, 190, 35: 2; Islam  and  N ah ar 1967, 147, 4: 8 )
F ilam en t leng th  160.0 )im and  b road  45.7 |im .

83. A r th r o s p i r a  p la le n s is  var. n o n * c o n s tr ic ta  (B ancrji) D esik . (PI. 5, F ig . 16)
(D esikachary  1959, 191, 36: 2; Islam  ei ul. 2002, 4 , 23 ; reco rd ed  as 
SpiruU na p la len s is  var. non-cunstricta )

F ilam en t leng th  101.6 |im , w id th  33.0 |im , d istance  be tw een  o n e  co il to 
ano ther o n e  25 .4  )im.

84. L y n g b y a  lim iic tic a  Lem m .
(D esikachary  1959,294, 50: 11; Islam  an d  K hundker 2003 , 6 6 , 1: 25) 

F ilam en t 1.6 jtm  b road , cells 1.5 }xm b road , n o nconstric tcd , en d  cell 
rounded .
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85. O sciU atoria acu liss im a  K uiTerath. (PI. 5 , F ig . 11)
(S tarm ach  1966, 354, 520; Islam  and  Udclin 1969, 75, 1: 12)

L eng th  o f  Irichom e 203 .2  |im , m ed ian  cell 5 .0  lo  40 .6  |im , w id th  10.1 |im , 
lip  cell 50 .8  X 2.5 |im .

86. O sciU atoria agard h ii G om ont (PI. 5 , F ig . 2)
(S larm ach  1966, 350 , 615; Islam  and N ah ar 1967, 146, 2: 6 )
F ilam en t 152.4 x  5 .0  |im .

87. O sciU atoria am p liib ia  V auchcr ex  G om ont 
(D esikacliary  1959, 229, 37: 6 ; K h o n d k cr et al. 2006, 176, 8 )

F ilam en t size  78 .0  X 3.0 )im , ind iv idual ce ll 8 .0  x  3 .0  |im .

88. O sciU atoria clia lyb ea  (M ertcns) G om ont
(D csikaciiary  1959, 218, 38: 3; Is lam  and Z am an  1975, 55, 8 : 125)

L ength  o f  ti'ichom c 279 .4  |.tm, w id th  10.1 |im , lip s ligh tly  taper.

89. O scU latoria ge ltler ia n a  Elenkin
(D csikachai-y 1959, 230 , 40: 9; Islam  and K hundker 2003, 62, 1; 23)
E ach  cell 7 .6  x  2.5 )im.

90. O scilla tora  raoi D e T on i (P I. 5, F ig . 7)
(D csikachary  1959, 223 , 42: 17; Islam  and  U ddin  1969, 78, 1: 20)
C ell 7 .6  X 5 .0  |J.m.

91. O sciU atoria ten u is (A g.) ex  G om ont (PI. 5, F ig . 1)
(D esikachary  1959, 227 , 39: 19; Is lam  and  U dd in  1 9 6 9 ,7 8 , 1: 19)
B igger cell s ize  7 .6  x  5 .0  |im , sm aller cell size 5 .0  x  2.5 )xm.

F am ily  N ostocaccac

92. A iia b a e n a  con str icta  ( Szafer) G eitle r (P I. 5, F ig . 17)
(D esikachary  1959,394, 71: 3; Islam  and  N ah ar 1967, 1 4 9 ,4 : 16)

T ip  cell 10.1 jim  w ide  and 9.3 |im  long , m ed ian  ceU 12.7 x  10.1 ^im, no 
he lerocyst and  no akinete.

93. A n ab acn op sis  arn o ld ii var. iiid ica  R am an  (PI. 5 , F igs. 3 , 4)
(D esikachary  1959, 356, 63: 2; Islam  1973, 134, 1: 15)

D ia  o f  each  coil 30 .4  x  20.3 jim .
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94 . G o n ip o s p iia c r ia  la c u s tr is  C hodal (PI. 5 , F ig . 10)
(L ing  and  T y le r  2000 . 17, 1 :7 ; K hondkcr et al. 2006 , 176, 4)

C o lony  12.7 x  12.7 [im .

95. I ly e l la  I 'o n ta iia  H uber ei Jadin
(S tarm ach  1966. 212 , 267 ; Islam  and  K hundkcr 2003, 60 , 4 : 64)

C o lony  35.5 x  33 .0  n m , ind iv idual cc ll 5 .0  x  2 .5  |im . cell cres(^enl shape.

96. P e lo n e m a  a p h a n c  S k u ja  (P I. 5 , F ig . 15)
(S ku ja  1956, 91, 10: 7; Islam  and Irfanu llah  2000, 115, 1: 1)

F ilam en t 60 .0  n m  long , 2 .0  jin i w idth , ind iv idual cc ll 7 ,0  )im  long.

97 . P s e u d a n a b a c n u  n iu c ic o la  (H -P . and  N aum ann) B ourr. em end  C hang
(P I. 5 , F ig . 14)

(L ing  an d  T y le r  2000 , 31, 14: 2; K hondker er a/. 2006 , 178, 1 3 a )
C ell la rg e r one 5 .0  x  2.5  )im ; sm alle r one 2.5 x  2.5 jim .

98. P s e u d a i ia b a fn a  sc h m id le i Jaag  (PI. 5 , F ig . 6)
(S tarm ach  1966, 44 7 , 663 ; G afu r w  «/. 2000, 185, 29: 2)

F ilam en t 165.1 Jlin long , 5 .0  [im  w id th , ind iv idual ccll s ize  5 .0  |im .

99. R a p h id io p s is  iiid ic a  S ingh , R. N. (P I. 5 , F ig . 19)
(D csikachary  1959, 422 , 79: 1; K hondkcr e; a /. 2006, 178, 15c)
T rich o m e so litary  89 |im  long, straigh t, long; tip lanceo la ie , tip 5 x  2 ^,m,

100. S y n ech o cy s tis  a q u a t i l i s  Sauv. (PI. 5 , F ig . 13)
(D csikachary  1959,144, 25: 9; Islam  an d  U ddin  1969, 90)
C ell ro u n d  to  oval, la rger one 7 .0  x  7 .0  fi.m; sm alle r o n e  7 .0  x  6 .0  jim .

O rd er C hroococcalo .s; F am ily  C h ro o c o c c a c e a e

lU l.  C h ro o c o c c u s  d is p c rs u s  (K eissler) Lem m . (PI. 5 , F ig . 12)
(L ing  and T y le r  2000, 13, 4: 3; K hondkcr et a l  2006 , 175, 3)

T w o  ce lled  co lony , la rg e r cell 7 .0  x  7 .0  }im, sm alle r o n e  7 .0  x  6 .0  )im .

102. G lo e o c a p sa  te n a x  (K irchn.)
(D csikachary  1959,103, 26: 7; A ziz  and  Y asm in  1997, 13, 13)

T w o  cc lled  co lony  14.0 x  6.0  jim , la rger cell 8 .0  x  6 ,0  nm , sm alle r 6 .0  x
6.0  |Am.
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103. M e r is m o p e d ia  ^ la u c a  (E hrcnb .) Niig. (P I. 5 , F ig . 8)
(S tarm ach  1966, 71, 59 ; D esikachary  1959, 155, 29: 5; Is lam  and  Z am an  
1975, 5 4 ,8 :  124)

C o lony  8.0  x  7.0  |im .

104. M e r is m o p e d ia  m in im a  B cck  (PI. 5 , F ig . 9)
(D csikachary  1959, 154, 29: 11; Is lam  and N ah ar 1967, 144, 3: 4)
C o lony  9 .0  X 3.0  |in i.

105. M ic ro c y s tis  a e ru g in o s a  f. n o s -a q u a e  (W iltr.) K irch. (P I. 5 , F ig . 5)
(L ing and  T y le r 2000, 19, 2: 3-5 ; Islam  and  N ah ar 1967, 143, 1: 6)
C olony  300 .0  x  217 .0  |im .

C lass C ry p lo p h y c e a e ; O rd er C ry p to m o n a d a le s  
F am ily  C ry p to c liry s id a c e a e

106. C ry p to m o n a s  e ro s a  Elir. (P I. 4 , F ig . 17)
(H uber-Pcslalozzi 1968, 51, 5; 28; K hondker el al. 2007, 56, 7b)
C ell 27.9 X 15.2 |im .

107. C ry p to m o n a s  m a rs so n ii Skuja

(H uber-P esia lozz i 1968, 58, 7: 39; K hondker ei al. 2007 , 56, 12a)

C ell 28 .0  X 13.0 |lm , tw o unequal flagclla , long  o n e l5  )im  and  sh o rt one 
12 |im .

108. C ry p to m o n a s  re f le x a  Skuja
(H uber-P esla lozz i 1968, 59, 7: 40 ; K hondker c t al. 2007, 58, 13b)
C ell 38.1 X 15.2 |im .

109. R h o d o m o n a s  m in u ta  S ku ja  (PI. 4 , F ig . 8)
(H uber-P esta lozz i 1968, 23, 2: 9; K hondker el al. 2007, 54, 16b)

C ell 1 5 .2 x 7 .6  \im .

110. R h o d o m o n a s  m in u ta  var, n a n n o p la n k tic a  Skuja 
(H uber-P esta lozz i 1968, 23, 2: 10; K hondker et al. 2007, 54, I5a)
C ell 10.1 X 7 .6  ]j.m.
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R ecorded  u iircporlcd  sp cc ies  fo r B angladesh

O ut o f  180 reco rded  sp ecies  o f  phy lop lank lon  70  species w ere  found  unrepo rted  

fo r B ang ladesh . C lassw ise  d istribu tion  o f  these  species ai'c E u g len o p h y ceae  27, 

C h lo ro p h y ceae  29. B acillarlophyceac 4 , C y anophyccae  10, and  C ry p to p h y ceae  3 

(P lates 6 -12). In  the  fo llow ing  section  a b r ie f  system atic  d esc rip tio n  o f  the 

sp cc ics  h as  b een  furn ished .

A b r ie f  s y s te m a tic  d e s c r ip tio n  o f  th e  p h y lo p la n k to i i  sp ec ie s  r e c o rd e d  f ro m  
th e  r iv e r  B u r ig a n g a  b u t  u n rc p o r te d  fo r  B a n g la d e sh  

(S pccies are a lphabetized  u n d er each  genus)

C lass E u g le n o p h y c e a e ; O rd er E u g le n a lc s  

Fam ily  E u g le n a c e a e

1. E u g le n a  ac u s  var. a n g u la r is  Jo h n so n  (P I. 6 , F ig . 10)
(H uber-P esta lozz i 1955, 98, 16: 75a-e)

C ell 88.9 X 7 .6  ^m .
ST -1 . 30 .04 .2004

2. E u g le n a  a c u s  var. d e to n ii (V an ey e ) H .-P . (P i. 6, F ig . 11)
(H uber-P esta lozz i 1955, 97, 16: 75B )

L ength  o f  the cell 106.6 |im ; m ax im um  w id th  5.0  |i,m,
ST -2 , 30 .04 .2004

3. E u g le n a  a n a b a e n a  var. m in o r  M ainx. (P I. 6 , F ig . 6)
(D illard  2 0 0 0 , 18. 6: 9)
C ell 53 .3  X 17.8 ^im.
S T -1 ,0 8 .0 4 .2 0 0 5

4. E u g le n a  c o n v o lu ta  K ors. (P I. 6 , F ig . 3)
(D illa rd  2 0 0 0 ,2 1 ,3 :  13)

L ength  o f  Ihc cell 167.6 ^im; m ax im um  w id th  12.7 )im .
ST -3 . 03 .06 .2005

5. E u g le n a  g ra c ilis  K lebs. (P I. 6 , F ig . 8)
(H ubcr-P csta lozz i 1 9 5 5 ,7 1 , 9: 48g)

L eng th  o f  the  cell 55 .8  fim; w id th  12.7 |im ; flag e liu m  22 .8  p.m long. 
S T -1 .2 5 .0 2 .2 0 0 5
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6. E u g lcn a  k leb sii (L cm m ) M ainx  (PI. 6 , F ig . 1)
(H uber-P csta lo zz i 1955, 78, 12: 54)

L eng th  o f  tlie cell 121.9 llin; m ax im um  w id th  12.7 (im.
ST -1 , 16.04.2004.

7 . E u glen a  lo n g o lla g e lla ta  G roenb lcd  (PI, 6 , F ig . 5)
(S ch ille r 1956, 561 , 5: 24a-d)

Length  o f  the  cell 43.1 |im ; w id th  15.2 (im ; flag e llu m  27 .9  [im  long.
ST -1 , 16.04.2004.

8. E u g len a  n iega lith u s Skuja (PI. 6 , F ig . 2)
(H uber-P esta lozz i 1955, 100, 17: 8a)

L eng th  o f  the  cell 83.8 |im ; m ax im u m  w id th  17.7 |j,m.
ST-1, 16 .04 .2004

9. E u g len a  sim u lacra  W alton  (PI. 6 , F ig . 9)
(H uber-P esta lozz i 1955, 71, 9: 47)

C ell leng th  55.8 |im , w id th  7 .6  |im ; p aram y lon  tw o, 10.1 x  5.0  |J.m in  size, 
S T -1 ,2 0 .0 5 .2 0 0 5

10. E u g len a  ste lla ta  M ainx  (PI. 6 , F ig . 4)
(D illard  1989, 36, 1: 8)

Cel) 7 1 .1 0 x 2 0 .3 0  |im .
ST -1 , 20 .05 .2005

11. E u g len a  tr iste lla  C hu  (PI. 6, F ig . 12)
(P ringshcim  1956, 116, 36)

C ell 58 .4  |im  long  and 25 .40  )im  w idth.
ST -2 , 14.05.2004

12. E u g lan a  ve la ta  K lebs. (PI. 6 , F ig . 7)
(H uber-P esia lozz i 1955, 82, 13: 58a)
C ell leng th  71.1 p.m; m ax im um  w id th  20.3 ]j.m; p aram y lon  1, 17.7 x  12.7 
|im  in size.
S T -1 ,0 8 .0 4 .2 0 0 5

13. L cp ocin clis  g lab ra  D rez. (PI. 6, F ig s. 19-20)
(L ing  and T y le r 2000, 78, 37: 1-6)

L eng th  o f  the cell 38.1 jim ; m ax im um  w id th  22.8 p.m.
ST-3, 03 .06 .2005
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14. L cp ociiic lis  gru cillin ia  Kufferaih, (PI. 6 ,  F ig s. 21-22)
(H uber-Pcslalozzi 1955, 156 ,31 : 172)
C ell 20 .0  X 8.0  [xm.
S T -1 ,0 3 .0 6 .2 0 0 5

15. L cp o tin c lls  ovu m  fa. ly p ica  H.-P. (PI. 6 , F ig . 18)
(H uber-Pcstalozzl 1955. 149, 29: 143 b)
Length o f  Ihc ccll 33 .0  |i,in; m axim um  width 22 .8  )im.
S T -1 ,2 7 .0 2 .2 0 0 4

16. P h acu s an gu la tu s Pochm . (PI. 7 , F ig . 4)
(H uber-Pcsialozzi 1955, 207, 44: 266)
C cll 33 .0  X 3 0 .5 0  ^m .
ST-3, 27 .03 .2004

17. P h acu s g la b cr  (D cfl.) Pochm . (PI. 7 , F ig . 6)
(H uber-Pcslalozzi 1 9 5 5 ,2 3 8 , 55: 340)
Length o f  the ce ll 43.1 )im; maximum width 22 .8  nm .
ST-2, 03 .06 .2005

18. P hacus lon g ica u d a  (E.) Duj. (PI. 7 , F ig . 3)
(H uber-Pestalozzi 1955, 220 , 49: 299b)
Length o f  the cell 91 .4  |im ; m axim um  width 48 .2  }im.
ST -3, 30 .04 .2004

19. P h acu s p ru n o id cu s Roll (FI. 7 , F ig . 1)
(H uber-Pestalozzi 1955, 208 , 44: 268)

C ell length 35.0 |im ; m axim um  width 25.0 {im; ccntral pai'amylon 8 x 8  
|im .
ST-1, 30 .04 .2004

20 . P h acu s p seu dop la tu ica  Pochm . (PI. 7 , F ig s. 11-12)
(H uber-Pestalozzi 1955, 199 ,40 : 247)
C ell 22 .9  X  10.10 H m .

ST-1, 16.04.2004

21. P hacus su ccicu s Lcmm. (PI. 7 , F ig . 2)
(H ubcr-Pcstalozzi 1 9 5 5 ,5 5 9 , 114: 1135)

Length o f  the cell 30 .4  \ im \  m axim um  width 22 .8  jim.
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ST-3, 27 .02 .2004
22 . P h acu s tortu s  (Lem m .) var. 1 var.nov. (PI. 7 , F ig s. 5 ,1 0 )

(H uber-Peslalozzi 1 9 5 5 ,9 4 , 51: 309  d)
C ell 66 .0  X 30 .50  p.m.
ST-2, 30 .04 .2004

23. P haeus tortu s (Lem m .) var. 2 var.nov. (PI. 7 ,  F ig s. 7-8)
(H uber-Pestalozzi 1955, 225 . 51: 309  c)
C ell 4 3 .2  x  2 5 .4 0  \Lm.
ST -2. 30 .04 .2004

24. P hacus tr im a rg in a tu s A ilcrge e t  Jahn (P i. 7 , F ig . 9)
(H uber-Pestalozzi 1955, 2 1 8 ,4 8 : 295 b)

Length o f  the cell 43.1 |im ; m axim um  width 20.3 )im; flagellum  12.7 |xm. 
ST-1, 16.04.2004

25. S trom b om on as co sta ta  D efl. (PI. 6 , F igs. 14>16)
(H uber-Pestalozzi 1955, 386, 80: 840a)
C ell 5 8 .4 x 2 7 .9  p.m.
S T -1 ,2 6 .1 1 .2 0 0 4

26. S trom b om on as ova lis  (Playf.) D efl. (PI. 6 , F ig . 13)
(H uber-Pestalozzi 1955, 378, 78: 811)
C ell 4 8 .0  X  26 .0  ^im.
ST -2. 30 .04 .2004

27 . S trom b om on as u n d u la ta  Conr. (P i. 6 , F ig . 17)
(H uber-Pestalozzi 1955, 387, 80: 844a)
C ell 2 0 .3 x 2 0 .3 0  jim.
ST-1, 26 .11 .2004

C lass C h lorop h yceac; Order C h lorococca lcs  
Fam ily S cen ed esm accae

28. S cen cd esn iu s a cu m in atu s var. a cu m in atu s nach P h ilipose (PI. 8 , F ig . 9)
(H uber-Pestalozzi 1983, 867, 234: 5)
C olony 27 .0  x  23 .0  jim , individual cell 23 .0  x  5.0  |im .
S T -1 ,0 8 .0 4 .2 0 0 5
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29. S ccn cd esn iu s a cu n iin a tu s var. c lon gatu s G . M . Smilh (PI. 8 , F ig . 7)
(H ubcr-Pestalozzi 1983, 844, 229: 1)
C olony 35.5 x  33 .0  Jim.
S T -2 .0 3 .0 6 .2 0 0 5

30 . S ccn cd sn iu s b icau d atu s (Hortob.) Hindak (PL 8 , F ig . 12)
(H ubcr-Pestalozzi 1983. 882, 238: 5)

C olony 25 .4  x  12.7 |xm.
ST-3, 03 .06 .2005 .

31 . S ccn cd esm u s lu n atu s (W  and G .S. W est) Chod. (PI. 8 , F ig . 10)
(H uber-Pesialozzi 1983, 867, 234: 5)
C olony 20 .3  X 10.1 }im, single cell 5.0, each cell have two short sp ine at 
each end.
ST -2, 08 .04 .2005

32. S ccn ed csm u s ob tu su s M eyen (PI. 8 , F ig s. 2 ,1 1 )
(H ubcr-Pestalozzi 1983, 828, 225: 8)

C olony m easures 22.8 x  12.7 |im ; cell arranged in tw o rows.
ST -1. 17.06.2005

33. S ccn cd esm u s op o licn sis  var. p o lycosta tu s Horlob. and N em eth (P l. 8 , F ig . 8)
(H uber-Pestalozzi 1983, 9 0 8 ,2 4 5 : 5)
C olony m easures 27 x  23 |im ; individual ce ll 23 x  5 |im .
ST-2, 03 .06 .2005

34. S ccn cd sm u s o p o lien sis  var. n ion on cn sis (nach Hortobagy) Komarek
(H ubcr-Pestalozzi 1983, 908 , 244: 7 ) (PI. 8 , F ig . 3)
C olony 15.2 |im , individual cell 10 .1 x  2.5 |im .
ST-1, 25 .02 .2005

35 . S ccn cd esm u s ova ltern u s Chod. (PI. 8 , F igs. 4 ,6 )  
(H uber-Peslalozzi 1956, 826 . 225: 4a)
8 cell co lony  (1 cell m issing), co lony m easures 20  x  15 ^m; individual cell 
9 x 3  }im.
ST-3, 03 .06 .2005

36 . S ccn cd esm u s verru cosu s R oll (PI. 8 , F igs. 1 ,5 )
(H ubcr-Pestalozzi 1983, 864, 233: 4b)
C olony m easures 1 6 x 1 1  fim; individual ce ll 1 1 x 4  |im .
Dhaka, ST-1, 17.06.2005
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37. K irch n crie lla  con to rta  (Schm id.) Bohl. (PI. 9 , F ig . 3)
(H uber-Pestalozzi 1983, 662, 185: 2)
C olony measures 15.2 x  15.2 |im ; individual ccll 5 .0  x  2 .5  |xm.
ST-1, 26 .11 .2004

38. M on orap liid lu iii g r ifilth ii (Berk.) K om .-Legn. (P i. 9 , F ig . 5)
(H uber-Pestalozzi 1 9 8 3 ,6 3 4 , 177: la )

C cll length 63 .5  and width 5 .0  ^m .
S T -1 .2 5 .0 2 .2 0 0 5

39 . O ocystis  irregu laris  (Pclkoff) Printz (PI. 9 , F ig . 1)
(H ubcr-Pestalozzi 1 9 8 3 .5 1 6 , 151 :4 )
C olony m easures 25 .4  x  20.3 |im ; individual ce ll 10.1 x  7 .6  îrn.
ST -3, 30 .04 .2004

40 . O ocystis  n a ta n s var. m ajor  G.M . Smith (PI. 9 , F ig . 2)
(H uber-Pestalozzi 1983, 507 , 148: 5)

C olony 23 .0  X 27 .9  )ira; individual cell inside the co lony 23 .0  x  27 .9  |i,m. 
S T -1 ,0 8 .0 4 .2 0 0 5

41 . K ad iococcu s p lan cton lcu s Lund (PI. 9 , F ig . 10)
(H ubcr-Pestalozzi 1983, 399 . 120: 1)
C olony m easures 33 .0  x  25 .40  )im , individual ce ll 5 .0  x  5 .0  ^im.
ST-3, 30 .04 .2004

42 . T etraed ron  tr ian gu lare  Kors. (PI. 9 , F ig . 4)
(H uber-Pestalozzi 1983. 696, 195: 5c)

M axim um  width with spine 17.7 |im ; without spine 11.4 ^im. 
S T -1 ,2 0 .0 5 .2 0 0 5

43 . H ya lie lla  p o ly to in o id cs (PI. 10 , F ig . 3)
(H uber-Pestalozzi 1 9 8 3 .7 6 7 , 213: 4)
C ell m easures 25 .0  x  16.0 |xm (m axim um  dia), flagclla  tw o, 29  |im  long.
ST-2, 03 .06 .2005

44. T roch isc ia  sp . Kulz (PI. 9 , F ig . 11)
(H uber-Pestalozzi 1983, 76 7 , 213: 4)

C ell dia 33 .0  x  33 .0  ^im; chaetae 10.1 \xm.

ST -2, 30 .04 .2004

Family O ocystaceae
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45. P cd iastru m  d u p lex  var. su b gran u la tu m  Raciborski (PI. 9 , F ig s. 8-9) 
(L ing and T yler 2000 , 9 1 ,4 2 :  21)

8  ce lled  co lony  dia 30 .8  urn, individual ce ll 7 .6 0  |im .
S T -1 .2 5 .0 2 .2 0 0 5

Order V olvoca lcs; Fam ily P o lyb lcp h arid aceac

46 . P yran iid im on as qu adricau d a  Pasch. (PI. 10 , F ig . 2)
(H uber-Pestalozzi 1961, 22, 3: 17)

C ell m easures 2 5 .0  x  16.0 jim (m axim um  dia), flagella  29 |im  long.
ST -I, 20 .05 .2005

Fam ily C h lam yd om oiiad aceae

47. C lila m y d o m o n a s in ip rcssa  Pasch. (PI. 10 , F ig . 1)
(H uber-Pestalozzi 1961, 160, 28: 140 a)
Cell b iflagellate, anlerior end flat, m axim um  dia 2Ip.m, length 20  fim, 
flagella  20  }im.
S T -1 ,2 0 .0 5 .2 0 0 5

48 . L agcrlie in iia  b a la ton ica  (Scherff in K ol) H iw d (PI. 10, F igs. 12-13)
(H uber-Pestalozzi 1961, 472, 140: 3)
E gg shaped cell, ce ll measures 10 )im long, 4  ^m  width, chaete lOjim. 
ST-2, 2 5 .12 .2004

Order C lilorococca les; Fam ily C oelastraceae

49. C oelastru m  a stro id cu m  D e-N ol (PI. 9 , F ig . 7)
(H uber-Peslalozzi 1 9 8 3 ,7 2 5 , 202: 4)

C ell m easures 3 0 .0  x  30 .0  ^m . individual ce ll m easures 1 1 .0 x 8 .0  p.m.
S T -1 .0 3 .0 6 .2 0 0 5

50. C oclastru m  m icrop oru m  var. o ctacd ricu m  (Skuja) Sodom k (PI. 9 ,  F ig . 6) 
(H uber-Pestalozzi 1 9 8 3 .7 2 5 , 202: 1)
C olony m easures 14.0 x  12.0 }im.
ST-3, 03 .06 .2005

Family H ydrodictyaceue
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Order Zy{>ncmutalcs; Fam ily D csin id iaccae

51 . C lostcr iu m  acu tu m  var. variab le  (Lem m erm ann) Krieger. {PI. 11, F ig . 2)
(L ing and T yler 2000 , 134, 65: 7)
C ell 7 6 .2  X 5 .0  urn.
ST-3, 30 .04 .2004

52. C lostcr iu m  g racilc  Breb. (PI. 11 , F igs. 4 -6 )
(L ing and T yler 2000 , 138, 65: 4-5)
C ell 1 1 4 .3 x 5 .0  \ im .
ST-1, 30 .04 .2004

53 . C lostcr iu m  id io sp oru m  W est and W est (PI. 11, F ig . 3) 
(L ing and T yler 2000 . 139, 65: 8)
C ell 261 .6  X lO .l \ im .

S T -1 ,0 8 .0 4 .2 0 0 5

54. C lostcriu m  p scu d osp iro tacn iu m  var. variab le  (Lcm m .) (PI. 11, F ig . 1)
(L ing and T yler 2000 , 134, 65: 7)
C ell length 68.5 ^.m width 5 |im . 10 pyrenoids in both sem icell. 
S T -1 ,0 6 .0 5 .2 0 0 5

C lass B acillar iop liyceac; Order P cn n alcs  
Fam ily N itzsch iaccac

55. N itzsch ia  d lssip a ta  (Kiitz.) Grun. 4 2 9 2  (PI. 10 , F igs. 6-7)
(Germain 1981, 344, 130: 1)
Cell measures 20.3 (Xm long, 7 .6  p.m broad.
S T -1 .2 5 .0 3 .2 0 0 5

56 . N itzch ia  e lgc i Lange-Bertalot (PI. 10 , F ig . 5)
internet.(WWW. A lgaebase.org)

Cell m easures 104.1 p.m long, 10.1 p.m broad.
ST-3. 2 7 .03 .2004

Order P cnnalcs; Fam ily E u n otiaccac

57. S yn cd ra  acu s var. an gu stissim a  Grunow. (PI. 10 , F ig . 4)
(Germain 1981, 78 , 27: 10)
C ell m easures 58 .4  p.m long, 5 .0  ^im broad.
ST-2, 13 .08 .2004
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58. N av icu la  festiva  Krasske. (PI. 10 , F ig . 13)
(Germain 1 9 8 1 ,2 3 3 , 8 5 :4 6 )
C ell 20 .0  |im  long, m axim um  10.0 |xm broad.
ST-1, 12 .03 .2004

C lass C yanop h yceac; Order O scllla tor ia les  
Fam ily O scllla toriaccac

59. A rth ro sp lra  k h ann ae Drouct ef Strickland (PI. 12, F ig . 1)
(Desikachary 1959, 188, 35: 12)
Trichom e length 165.4 [im, w idth 5.0  |im , length o f  another one 1 13.7 }im, 
width 5.0  jim.
S T -1 ,2 0 .0 5 .2 0 0 5

60. A rtlirosp ira  sp iru lin od es G hose (PI. 12 , F ig . 10)
(Desikachary 1959, 189, 35: 1)
Triehom e length 33 .0  jim, w idth 10.10 |im , distance betw een  co il 3 .8  |im . 
ST-3, 14.05.2004

Order N ostoca lcs; Fam ily N ostocaceae

61 . A n a b a cn a  m acrosp ora  Klcbahn var. gracilis  Lemmermann (PI. 12 , F ig . 6)
(L ing and Tayler 2000 , 24, 8: 2)

Filam ent 261 .6  x  10.1 |im , individual ce ll 10,0 x  7 .6  jim, heterocyst 10.1 X 
10.1 [im.
ST-2, 14.05.2004

Family N aviculaceac

62. P elon em a  ten u e Lauterborn (PI. 12 , F ig . 5)
(Starmach 1966, 442 , 654)
Organism 112 jim long , m axim um  width 7 .0  tim.
ST-3, 17.06.2005

63. P seu d an ab acu a  crassa  V ozzhennikova (PI. 12 , F ig . 3)
(Starmach 1966, 448 , 665)

Organism 134.6 jim  long, m axim um  width 7 .6  jim , intercalary and terminal 
cell 5 .0  [im.
ST-2, 25 .12 .2004
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64. P seu d u n ab aeiia  con stricta  (Szafer) (PI. 12 , F ig . 4)
(Slarm ach 1966, 448 , 662)

Organism 88.9 |im  long, m axim um  widlh 5 .0  jim , m edian ce ll 5 .0  |im  
long, tip ce ll 2.5 L̂m long.
ST-2, 25 .12 .2004

65. R ap h id iop sis  m cd iterran ea  Skuja, (PI. 12 , F ig . 2)
(Stannach 1966, 456 , 679)
Organism 81 .2  |im  long, width 2.5 ^m , m easurem ent at intercalary position  
5.0  X 2.5  jim, tip cell 5 .0  jim having pointed end.
ST-3, 14.05.2004

Order C h roococca les; Fam ily C h roococcaceae

66 . C h roococcid lop sis  in d ica  Geitler (PI. 12 , F ig s. 7-8)
(Desikachary 1959, 167, 31: 29)
T w o celled  colony 7.6  x  7.6  |im , individual ce ll 5 .0  x  2.5 |im .
ST-3, 22 .04 .2005

67. S yn ech ococcu s ccd roru m  (W cdlug Sauvagcau) E rcegovic (PI. 12, F ig . 9)
(Desikachary 1959, 145, 25: 11; Starmach 1966, 56, 23)

C olony 10,0 x  7.0 }im, individual cell larger one 8.0  x  6.0  |im  and sm aller  
one 6.0  x  6.0 |im .
ST-3, 03 .06 .2005

C lass C ryp toph yceae: Order C ryp ton ion ad a les  
Fam ily C ryp toclirysid aceae

6 8 . C h room on as b rev ic ilia ta  Nygaard (PI. 10 , F ig s. 8-9)
(H uber-Pestalozzi 1968, 35, 22 A)

C ell 17.7 |xm long and 7 .60  ]j.m wide.
ST-1, 26 .11 .2004

69. C h room on as n ord sted tii Hansgirg (PI. 10, F ig s. 10-11)
(H uber-Pestalozzi 1968, 28, 3: 13)
C ell 12.7 ^im long and 7 .60  jim wide.
ST-2, 16.04.2004

70. C ryp tom on as erosa  var. reflexa  Ehr. (PI. 10 , F ig . 12)
(H uber-Pestalozzi 1968, 53, 5: 29)

C ell 17.7 X 10.1 nm .

S T -1 ,2 6 .1 1 .2 0 0 4
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Q uantitu tive

Genus number

Table I show s Ihc number o f  phytoplanklon genera recorded under each class  

and station. The number o f  algal genera recorded are alm ost closer to each other 

in all the stations (Table 1). A t ST-1 the number o f  genera recorded w as little 

higher (65) com pared to ST-2 (60) and ST-3 (61).

Species number

A t species level a total o f  108, 82 and 91 species were recovered from ST -1, ST- 

2 and ST-3 respectively (Table 2). M axim um  number o f  sp ecies 40%  (ST -1), 

41% (ST -2) and 36% (ST -3) am ong the flora studied was represented by the 

green algae (C hlorophyceae) (Fig. 45). N ext was E uglcnophyceae 22%  at ST-1, 

C yanophyceae 16% and 23% for ST-2 and ST-3, respectively fo llo w ed  by 

B acillariophyceae 15%,16% and 18% for ST-1, ST -2 and ST -3, respectively. 

Cryptophyceae represents 5% for ST-1 and ST -2 as w ell as 3% for ST-3. 

C hrysophyceae w as represented by a single species at ST -2 where as one species  

o f  D inophyceac w as represented at ST-1, ST -2 and ST-3 (Table 2).
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Tabic 1. Num ber o f ycncra recorded from different classes o f algae as phylo- 
plaiiklon from Ihe three stalions o f llie river Buriganga.

Class
No. o f genera

ST-1 ST-2 ST-3

Chlcrophyccac 29 26 26

Chrysopliyceae 0 1 0

Cryplophyceac 3 3 2

Bacillariophyceae 12 12 13

Euglenophyceae 6 6 6

Cyanophyceac 14 11 13

Dinophyceae 1 1 1

Tolal 65 60 61

Tabic 2. Num ber o f specics recorded from different classes o f algae as phj
plankton from the three stations u f the river Buriganga.

Class
No. o f spccics

ST-1 ST-2 ST-3

Chlorophyccac 44 34 33

Chrysophyceac 0 1 0

Cryptophyccae 5 4 3

Bacillariophyccac 16 13 16

Euglenophyccac 24 13 17

Cyanophyccae 18 16 21

Dinophyceae 1 1 1

Total 108 82 91
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ST-1

22%
5 %

15%

I  Chtorophyceae 

I  Chrysophyceae

□  Cryptophyceae

□  Bacillariophyceae

□  Euglenophyceae 

I  Cyanophyceae 

Dinophyceae

Fig. 45. Percentage com position o f  phytoplankton spccics under d ifiercnl algal classes ( ST-1 to ST-3 ).
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D ensity

The flucluations in the quantities o f  m ean total phytoplankton density at three 

different stations are shown in Figs. 46 -48  . It is  evident that the number o f  

phytoplankton w as higher in summer and m onsoon than autumn (F ig. 49). At 

ST-1 during the first year the highest phytoplankton concentration w as recorded  

in April (87 xlO^ ind/L). The low est w as in Septem ber (0 .9  xlO^ ind/L). In the 

second year the highest cell concentration w as found in M ay (236  xlO^ ind/L) 

and a low est in July (1 .4  xIO^ ind/L). At ST -2 and ST-3 the range betw een  

low est and highest density was (1 .0 -197 .0  xIQ^ ind/L) and (0 .5 5 -2 5 0 .0  xlO^ 

ind/L), respectively. During peak tim e considering high density, m em bers from  

C yanophyceae found dominant in m ost o f  the occasions fo llow ed  by  

Bacillariophyceae and C hlorophyeceae at ST-1 (Fig. 50). A t ST-2  

C yanophyceae w as found dominant fo llow ed  by C hlorophyeceae and 

Bacillariophyceae for the first year and in the second yeai' it w as Chlorophyceae  

w hich occupied top position fo llow ed  by C yanophyceae and Bacillariophyceae. 

At ST-3 C hlorophyeceae becom e dominant fo llow ed  by B acillariophyceae and 

C yanophyceae for both first and second year o f  the study period. C yanophyceae  

occupied highest single peak once (m id June) during second year sum m er period  

(Fig. 50).

D iversity index

The species diversity (Figs. 51-54), expressed as Shanon-W eaver index, 

exhibited a clear seasonality in the river Buriganga (Figs. 55 -5 7 ). The index 

varied from 2 .0 -4 .6  byt/ind, 1.8-4.2 byt/ind, and I.4 -4 .7  byt/ind, in ST -1, ST-2  

and ST-3, respectively. L ow est index obtained in the m onsoon season o f  both 

the years for all the three stations throughout the period o f  investigation  (Fig. 

58). The m axim um  index was obtained during winter season for both ST-1 

(N ovem ber for first year, D ecem ber for the second year), and ST -2 (D ecem ber  

for both the year). At ST-3 it was winter season (D ecem ber) for the first year and 

Summer (April) for the second year (Fig. 57).
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ST-1

2003 2004 2005

Fig. 46. Frequency occurrence of mean total phytoplankton at ST-1.
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ST-3

2003 2004 2005

Fig. 48. Frequency occurence of mean total phytoplankton at ST-3.

• ST-1 •ST -2  - * - S T - 3

2003 2004 2005

F ig . 4 9 . C o m p a ra tiv e  m ean  to ta l p h y to p la n k to n  a m o n g  S T -1 , S T -2  a n d  S T -3 .
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I GA ■  BUA □  B A C1I.I.A RIO PH Y CF.A E D  ED CJLEN O PH Y CIiA E

ST-2

S
2003

N J M M 
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Fig- 50, Monthly distribution o f  phytoplankton species under four different algal 
classes ( ST-1 to  ST-3).
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ST-1

2003 2004 2005

Fig. 51. Species number recovered from S T -1.

ST-2

o.o,
o
6
Z

2003 2004 2005

Fig. 52. Species number recovered from ST-2.
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ST-3

2 0 0 3  2 0 0 4 20 0 5

Fig. 53. Species number recovered from ST-3.

2 0 0 3  2 0 0 4 2 0 0 5

ST-1 • S T - 2 ------- ST-3

Fig, 54. Comparaiive species number recovered from different stations (ST-1 to ST-3).
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Fig. 55. Shanon-W eaver diversity index (H') for ST-1.
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Fig. 56, Shanon-W eaver diversity index (H') ST-2.
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ST-3

X

2003 2004 2005

Fig. 57. Shanon-W eaver diversity index (H') at ST-3.

ST-1 -------S T-2  ^  S T-3

s

2003 2004 2005

Fig. 58. Comparative diversity index (H') among ST-1. ST-2 and ST-3.
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Pcriodicily and seasonality

The major genera recovered were Arthrospira, Merisinopedia, Pdonem a  and 

Oscillatoria as BGA, Closterium, Monoraphidium  and Scencedesmus as green 

algae. Cycloiella, Melosira, Nitzschia, and Navicula as diatom Phacus, Euglena 

and Trachelomouas as Euglenoid, for ST-1 (Figs, 59-60). At ST-2 Arthrospira, 

Merisinopedia and Oscillatoria as BGA, Cosinarium, Monoraphidium, 

Crucigenia and Sce/icedesmus as green algae, Cyclotella, M elosira, Nitzschia 

and Synedra as diatom, Phacus, Euglena and Trachelomonas as Euglenoid 

formed the main bulk o f the composition among din'erent groups (Figs. 61-62). 

A t ST-3 major genera represented from different groups were Arthrospira, 

Merisinopedia, Pelonema and Oscillatoria from BGA, Cosinarium, 

Monoraphidium, Crucigenia. and Scencedesmus from green algae, Cyclotella, 

Melosira and Nitzschia  from diatom, and Phacus, Euglena, Lepocinclis and 

Trachelomonas as Euglenoid algae (Figs. 63-64). All the m ajor groups did not 

show any remarkable fluctuations. BGA were abundant in summer (April-June) 

but rare In early monsoon for all the three stations. Green algae were abundant in 

late w inter (January-February) and summer (April-June), the quantity fell 

sharply from monsoon and continued until winter. Bacillariophyceac were found 

abundant in summer and monsoon. Cyclotella and Melosira  remain peaked 

during April-M ay and April-August, respectively at ST-1 and ST-2. At ST-3 

Bacillariophyceae were found abundant in late winter (February) and summer 

(April-June). Cyclotella, fell sharply unlike Melosira  after attaining a peak. 

Euglenophyceae showed its peak value during winter (December-February) and 

summer. Trachelomonas fell sharply after its peak value unlike Euglena  (Figs. 

59-64).
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Fig. 59. Relative mean abundance o f dom inant phytoplanlcton at S T -1.
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Bacillariophyceae

• Cyclotella atomus — o—  Mebsira granulata — x —  Nilzschia acicularis

S N  J M M  J S
2003 20M

N  J M M  J 
2005

Fig. 60. Relative mean abundance of dominant phytoplankton at ST-1,
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Green algae

—  Cosmarium inpressulum — ■ —  Crucigenia telrapedia 

-A—  Monoraphidium grKtithii x  Scenedesmus ovallernus

2003 2004 2005

Fig. 61. Relative mean abundance of dominant phytoplankton at ST-2.
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Euglenophyceae

T*cus longicauda — =—  Bjglena acus -  Trachelomonas planctorwa

3UU n

200

100

0

s
2003

S  N J  M M J  
2005

Fig. 62. Relative mean abundance of dominant phytoplankton at ST-2.
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BQA

I — —  Arlhrospira khannae — it— Merismopedia glauca — —  Oscillatorla rao

15000

10000

5000  -

S N  J M M 
2003 2004

S N J M M J 
2005

Green algae

•Cosmarium — Crucigenia A Monoraphidium —  Scenedesmus

3000

2000

1000

S N J M M 
2003 2004

S N J M M  J 
2005

Fig. 63. Relative mean abundance of dom inant phytoplankton at ST-3.
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Bacillariophyceae

• Cyclotella atomus — —  Melosira granulala----------Nitzschia intermedia

2003 2004 2005

Sjgleonophyceae

' Euglena acus 

■Riacus longicauda

■—  Lepocinclis gracillima 

•r—  Trachelomonas planctonica

S N  J M  M  

2003 2004
N  J M  M

2005

Fig. 64. Relative mean abundance o f dominant phytopiankton at ST-3.
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A b n o rm al grow th  in  phy top lank ton

D uring  the  co m p o u n d  m icro sco p y  o f  p h y top lank ton  sam ples ab n o rm a lity  in  the 

g row th  o f  p h y to p lan k to n  cells w ere no ticed . T hese  w ere  in co m p le te  co lony  

d evelopm en t, dam ag ed  cells , ce ll su rface  and m u cilagc  crow ded  w ith  deb ris  and 

d irt partic les. A ll these  p lank ton  cells w ere pho tog raphed  and  p resen ted  in  P late 

13. F ig s 1 and  2 show  the  incom plete  co lony  o f  G onium  sp . and  Scen ed esm u s  

sp. D isso lu tion  o f  s iliceous w all and  accum ula tion  o f  debris h av e  b een  n o ticed  in 

the  fru stu les  o f  C oscinod iscus  sp. (P la te  13, F ig . 3). F igs. 4 -6  show  d am ag ed  cell 

co n ten t o f  d iffe ren t eug len o id  cells. A ccum ula tion  o f  p o llu tan t partic le s  w as 

ev iden t on  the  w all o f  Tetraedron  sp. (P la te  13, F ig . 7). T h e  m u c ilag e  o f 

A n a b a en a  sp. has b een  fou n d  com ple te ly  b lo ck ed  w ith  p o llu tan t p a rtic le s  (P la te  

13, F ig . 8 ). E xcessive  p o llu tan t load  in  w ate r ac tually  b locks the  cell su rface  

thereby  causing  a  sev ere  stress in the m etabo lic  p roccss and  k ill the  p lank ton . 

S om e tim es inco m p le te  grow th  also occurs  because  o f  tox ic  e ffec t o f  som e 

chem icals.

B io m ass

C hlo rophy ll-a

T h e  concen tra tion  o f  ch lo rophy ll-a  (ch l-a) va iied  from  4 .0 -1 3 3 .0  Mg/L, 2 .0 -163 .0  

p g /L  and  2 .0 -126 .0  \ig /L  in  ST -1 , S T -2  and  ST -3 respec tive ly  (F igs. 65-67). T h is 

p aram eter show ed  iden tica l fluctuating  pattern  in ST-1 and  S T -2  th ro u g h o u t the 

perio d  o f  investiga tion  (Fig. 6 8 ). F rom  S ep tem ber to Jan u ary  the  concen tra tion  

rem ained  lo w er b u t c lo ser to each  o ther in d iffe ren t m onths. A fte r  Jan u ary  the 

concen tra tion  increased  and  a tta ined  a  peak  be tw een  M arch  and  M ay  an d  then 

fell. F rom  Ju n e  to  N o v em b er the concen tra tion  d roped  again  un til it started  

ris ing  in D ecem ber. T h e  second  peak  o f  ch l-a  in  the s tudy  y ea r w as observ ed  in 

M ay fo r ST-1 and  ST -2 . In ST-3, the  flu c tu a tio n  trend  o f  chl*a w as  d iffe ren t 

com pared  to ST-1 and  ST -2 . A t least th ree  sm aller peaks and  o n e  h ig h  p eak  w ere 

o bserved  du ring  the  study period . T h e  th ree  sm aller peaks occu rred  in  F eb ruary , 

A pril and D ecem b er and  the  la rge  p eak  occurred  in June.
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ST-1

2003 2004 2005

Fig. 65. Seasonal variation in chlorophyll a concentration at ST-1.

ST-2

2003 2004 2005

Fig. 6 6 . Seasonal variation in chlorophyll a concentration at ST-2.
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ST-3

2003 2004 2005

Fig. 67. Seasonal variation in chlorophyll-a concentration at ST-3.

Fig. 68. C om parative seasonal variation in chlorophyll-a  am ong ST-1, ST-2 and ST-3.
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Phaeopigmciit

Phaeopigmenl concentration varied from 0-334 pg/L, 0-212 |ag/L »ind 0.31-38 

\xgfL in ST-1. ST- 2 and ST-3, respectively (Figs. 69-71). T he pattern of 

fluctuation o f this parameter in the river water was almost identical for ST-1 and 

ST-2. The highest phaeopigment concentration in this two stations occurred in 

March 2004. During all other periods o f measurement this param eter showed 

almost closer concentration except May for ST-1 and June for ST-2 during 

which the concentration elevated to a little. In ST-3 phaeopigmenl concentration 

showed three peaks throughout the period o f investigation. These were in April 

2004, January and June 2005. In this station the phaeopigmenl concentration on 

either side of the peak in April fell gradually (Fig. 71). A gradual fall was also 

observed between the peaks o f January and June but the concentration did not 

attain a lower range (F ig .71).

S eason al c lia n g cs

According to Rashid (1991) four distinct seasons prevail in Bangladesh. These 

are: winter (late November to February), summer (March to M ay), monsoon 

(June to early October) and autumn (late October to November). Depending 

upon the above mentioned classification, seasonal changes o f different 

limnological parameters were calculated for the river and presented in Table 3 

and Table 4 ainong stations and between years o f study.

Among stations and between years of study 

Physical factors

Physical factors like air and water temperature along with Secchi depth data 

obtained from the present investigation was consolidated seasonally to observe 

the valuations among the mean value (Table 3). Eventually all data was compiled 

to assess the difference between annual mean value.
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ST-1

2003 2004 2005

Fig. 69. Seasonal variation in phaeopigment concentration at ST-I.

ST-2

2003 2004 2005

Fig. 70. Seasonal variation in phaeopigmenl concentration at ST-2.
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ST-3

2003 2004 2005

Fig. 71. Seasonal variation in phaeopigmcnt concentration at ST-3.

S N J  M M J 
2003 2004

S  N J  M M J 
2005

ST-1 ^ - S T - 2  - ^ - S T - 3

Fig. 72. Comparative seasonal variation in phaeopigmcnt among ST-1, ST-2 and ST-3.
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In running water habitats physical factors namely temperature usually produce 

marked effect on the biota. Seasonal averages of various parameters as presented 

in Table 3 implicates a major difference in water temperature during monsoon 

and winter. In monsoon marked increase in temperature was observed. On the 

other hand factor like transparency showed higher value during autumn and 

lower value during monsoon (Table 3).

Chemical factors

Chemical factors like pH, conductivity, alkalinity, TDS, SRS, NO 3 -N. SRP and 

DO data obtained from the present investigation were consolidated to seasonal 

mean values lo observe the variations among the stations (Table 3),

Seasonally pH did not show any noticeable change among four seasons, but 

conductivity, alkalinity, and TDS remained higher during summer and become 

lower during monsoon. SRS and SRP found higher during summer and lower in 

monsoon. DO showed higher value during monsoon with an increase in 

temperature but declined to lower value in summer.

Biological factors

Biological factors like chl-a, phaeopigment, density of the phytoplankton, 

number of species along with diversity index data obtained from the present 

investigation were also pulled to seasonal mean values to observe the variations 

among the stations (Table 4). Phytoplankton biomass, density and their diversity 

showed that highest density occurred during summer and lowest during autumn. 

Biomass remained high in summer and lower in winter as well as species 

diversity become higher in summer and lower in monsoon (Table 4).
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T able 3. Scasunu] variations in the pliysicu-clicmical characteristics o f  w ate r in tlic river
U urigangu (m ean value).

Autumn W inter Sum m er M onsoon
Param clers Late Oct.- 

Nov. Late Nov-Feb M ar-M ay June-early
Oct.

June-
*Au?.

Station 2003 2004 2003-04 2004-05 2004 2005 2004 2005
Physical fa c to rs
Zs (cm) ST-1 41 41.1 27.2 37.1 32.5 31.6 28.3 29.8

ST-2 36.5 35.6 38,8 28.6 38.6 21 26.1 26.5
ST-3 37 36.7 52,6 54.9 49.5 54.9 32,5 34.1

A ir temp, (°C) ST-1 28.75 26,1 20.75 22 30.9 29.6 28.7 31.5
ST-2 28.75 29,1 20 23.5 31.7 30 30.3 32.5
ST-3 28.75 29.6 22,25 25 31.6 30.6 32.4 32.6

W ater temp, (°C) ST-1 28.1 28.5 22,1 22.5 29 29 29,6 31.5
ST-2 28.2 28.2 22 22.7 29 29 29.9 31.5
ST-3 28.4 28,6 21,9 23.1 29 29 30.6 31.7

Chem ical fa c to rs
pH ST-1 6.7 6.7 6,9 6.7 6.8 • 6.7 -

ST-2 6.7 6,7 6.8 6.8 6.8 - 6.8 -

ST-3 6.7 6,8 6.9 6.7 6.8 • 6.8 -

Conductivity ST-1 278 184 551 599 710 597 134 128
(HS/cm) ST-2 199 183 417 465 633 645 141 131

ST-3 188 182 465 504 470 525 151 132

A lkalinity (m cq/L) ST-1 1.9 1.9 4.6 5 4.9 6.4 1.3 2.3
ST-2 1.7 1.7 4.6 5.3 4.6 6.2 1.2 2.5
ST-3 1.7 1.7 4.2 4.6 3.4 4 1.3 2.2

TDS (mg/L) ST-1 133 62 279 284 358 378 59 154
ST-2 94 59 274 267 318 340 64 180
ST-3 89 55 251 234 239 251 67 186

SRP (ng/L) ST-I 35 76 277 468 485 923 48 296
ST-2 61 81 350 515 561 908 55 135
ST-3 65 90 148 216 291 412 62 196

N O j-N  (mg/L) ST-1 0.19 0.1 0.09 0.06 0.05 0.01 0.09 0.11
ST-2 0.31 0.08 0.07 O.l 0.04 0.06 0.08 0.07
ST-3 0,25 0.19 0.18 0.65 0.5 1.7 0.12 0.13

SRS (mg/L) ST-1 6.2 12 25 35 21 48 6 14
ST-2 6,1 12 25 35 20 43 6 14
ST-3 10.3 11 22 31 15 26 6 14

DO (mg/L) ST-1 7 8 4.9 6 4.2 2.9 7.2 6,7
ST-2 7.8 7.6 4.1 4.6 3.7 1.1 7.1 6.5
ST-3 6.4 7.9 6 6.2 5.8 5.9 7.1 6.7
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Tabic 4. Sciisonal vuriatioiis in (he biologicul characteristics of w ater in thv river U urigunga (m ean
value).

Autumn W inter Sum m er M onsoon
Param eters Laic Oct. 

Nov. Late Nov-Fcb M ar-M ay June - 
early Oct.

Junc-
•Aufi.

Sluiion 2003 2004 2003-04 2004-05 2004 2005 2004 2005

Uiologicul fa c to rs  

Chl-a (>ig/L) ST-1 16 7.7 20.8 20.6 65.4 100.79 6.5 33

ST-2 8 6.1 23.2 26.9 83 102.9 6.4 50.6

ST-3 9.4 6.3 29.6 50.5 45.8 67.9 6.8 50.1

Phacopigiticnl ST-1 2 3.2 2.2 2.6 140 17 2.4 6.3

ST-2 0.81 3.4 1 1 104 5 1.8 14

ST-3 0.39 3.2 1.5 18 19.4 16.9 2.5 16

Phytoplanklon ST-1 3.7 4.1 3.5 41.8 36.1 137.4 3.5 19.8
density ST-2 2.4 1.7 2.9 9.1 129.4 46.8 3.1 34.5
(x10*ii»d/L) ST-3 1.1 2.0 10.1 15.8 47.1 28.0 2.5 88.0

N um ber o f  spccics ST-I 35 35 46 49 54 47 28 31
ST-2 19 17 34 34 33 36 24 28

ST-3 26 27 46 43 43 45 27 38

Slianon-W caver ST-1 4.1 4 4,2 3.8 3.6 3.3 3.2 3.9

index (H') ST-2 3.7 3.3 3 3.7 2.1 3.2 3.5 3.5

ST-3 4 4.1 4.1 3.4 3.4 3.1 3.2 3.7
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C orrela tion  m atrix

Diffcreiil physicochemical pai’amclers and biological variables recorded from 

the river Buriganga was analyzed to determine their cffect on the phytoplankton 

diversity and Ihcir seasonal changes and over all limnology o f the river water. A 

correlation matrix was prepared wilh the help o f Statistical programme for 
Social Sciences (SPSS) following Pearson correlation method. M ultiple 

correlalion analysis has been made among 15 physical, chemical and biological 

parameters obtained from the three sampling stations in the river Buriganga. The 

matrix has been presented in Tabic 5-7 for S T -l, ST-2 and ST-3, respectively.

At ST-1 water temperature showed highly significant positive correlation wilh 

air temperature. pH had significant positive correlalion with alkalinity, chl-a, 

phaeopigment, and TDS but pH showed negative correlation with DO. 
Conductivity showed highly significant positive correlation wilh alkalinity, 

biomass. pH, SRP, SRS, TDS and negatively correlated with DO and NO 3 -N. 

DO and NO 3 -N both showed identically negative correlation with alkalinity, 

conductivity, biomass, SRP, SRS and TDS, SRP showed positive correlation 

with alkalinity, conductivity, chl-a, TDS and SRS where as SRP exhibit negative 

correlation with DO and NO 3 -N. SRS showed strong positive correlation with 

alkalinity, conductivity, chl-a, SRP and TDS and maintained negative correlation 
with DO and NO 3 -N.

At ST-2 Water temperature showed highly significant positive correlation with 

air temperature and negatively correlated with alkalinity. pH had significant 

positive correlation with alkalinity, conductivity, SRP, phaeopigment, and TDS, 

pH showed negative correlation with DO. Conductivity showed highly 

significant positive correlation wilh alkalinity, biomass, pH, SRP, SRS, TDS and 
phytoplanklon density, and negatively correlated with DO. DO showed negative 
correlation with pH, alkalinity, conductivity, chl-a, SRP. SRS and TDS. NO 3 -N 

showed negative correlation with SRP. SRP showed positive correlation with 

alkalinity, conductivity, TDS and SRS where as SRP exhibit negative correlation 

with DO and NO 3 -N. SRS showed strong positive correlation wilh alkalinity, 

conductivity, TDS, SRP and chl-a.
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A t ST -3 w a le r  lem pcra lu re  show ed  h igh ly  s ig n ifican t po sitiv e  co rre la tio n  w ith  

air tem p era tu re  and  negatively  corre la ted  w ilh  a lka lin ity  and  SR S. pH  had  

s ig n ifican t po sitiv e  co rre la tion  w ith  alkalin ity , cond u ctiv ity  and  T D S. 

C o nductiv ity  show ed  h igh ly  s ign ifican t positive  co rre la tion  w ith  alkalin ity , 

b iom ass, pH , SR P , SR S, N O 3-N , T D S , Secchi dep th  and p h y to p lan k to n  density , 

and  n egative ly  co rre la ted  w ilh  D O . D O  show ed  negative  co rre la tio n  w ith  Secchi 

depth , a lkalin ity , conductiv ity , b iom ass, and  T D S. N O 3-N  sh o w ed  po sitiv e  

co rre la tion  w ith  alkalin ity , S ecch i depth , conductiv ity , T D S , S R P  and  SR S. SR P 

show ed  po sitiv e  co rre la tion  w ilh  S ecchi depth , a lkalin ity , cond u c tiv ity , T D S, 

NO3-N, SR S, d ensity  o f  phy top lank lon  and  b iom as. SRS sh o w ed  strong  p o sitiv e  

corre la tion  w ith  alkalin ity , conductiv ity , T D S , SR P, chl*a. an d  S ecch i dep th . I t 

show ed  negative  co rre la tion  w ith  w ate r tem peratu re.

C om p arison  w ith  o th er  river  ecosystem s

A  com parative  lim no logy  o f  d ifferen t rivers  in bo th  dom estic  and  in terna tional 

r iv er ecosystem s w as ob ta ined  by  consu lting  availab le  d a ta  fro m  various 

sources.

D om estic  r iv e r  ecosystem s

P ast data  availab le  fo r the riv er B uriganga at d ifferen t perio d  o f  s tudy  w as 

consulted , th rough. D ata  from  som e o ther im portan t dom estic  rivers  like  T u rag , 

M eghna, T itas, G um ti, H avatia , K arnaphuli, S ita lakhya, B alu , H alda, P ad m a  etc. 

w ere  also  com p iled  to  understand  the  p resen t sta tus o f  the riv er B uriganga  

(T ab le 8-11).

In terna tiona l r iv e r  ecosystem s

D ata  from  som e in ternational rivers  like  Y am una, Ind ia ; N ile  river, E gyp t; K em  

R iver, Sou th  C a lifo rn ia  and  som e rivers fro m  Ivo ry  C oast a lso  co nsu lted  and 

com pared  w ith  the resu lts  ob ta ined  in the p resen t in v estig a tio n  (T ab le  8-11).
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Table 8. Comparison among the ranges of air and water temperature, Secchi
depth, chl-a and phaeopigment concentration from some river waters.

Rivers Air
temp.
°C

W ater
lemp.
“C

Secchi
depth
cm

Chl-a Phaeopig­
ment
ue/L

Reference

Buriganga

ST-1 17-35 20-32 11-54 4-133 0-334 Present study

ST-2 15-35 20-33 17-60 2-160 0 - 2 1 2 44

ST-3 18-34 20-34 21-83 2-126 0-39 (<

BCMB-II 

O ther rivers

- 20-32 17-95 2-142 0,1-43 Zerin(1995)

Turag - 20-32 20-50 1-163 0.1-37 Abed (1995)

Sitalakhya - 21-32 <25-<55 - - DOE (2003)

Halda 23-33 20-32 13-29 - - Patra and Azadi

(1987)

Mcghiia - 20-31 20-140 - - Shafi e t al. (1978)

Nile, Egypt - 14-27 - - - Ahmed et al. (1986)

Kcrn, S. 

Cal.

" 1 0 - 2 2 " 1.3-13.8 1.3-4.3 Hill and Rai (1984)
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T ab le  9. C om parison  o f p h y top lank ton  quality  a n d  q u an tity  fro m  som e riv er 
w aters.

Rivers N o, o f 
genera

No. o f 
spccics

D om inant class Density 

xlO^ ind/L

Reference

Burigaitga

ST-1 65 108 Chlorophyceae (40%) 1-236 Present study

ST-2 60 82 Chlorophyceae (41% ) 1-197 ••

ST-3 61 91 Chlorophyceae (36% ) 1-250 ••

BCM B-II 28 C yanophyccac (33% ) 1-2130 Z crin (1995 )

Buriganga - - - .32-25000 Islam  e ta l.  (1974)

Buriganga 72 194 Chlorophyceae (56% ) - Islam  and Zam an (1975)

O ther rivers

M ouri, Khulna 26 56 Chlorophyceac (50% ) .082-1.630 M ahm ud el at. (2007)

Ganges, India 19 125 C hlorophyceae Siddiqui e t al. (1980)

N ile, Egypl 64 141 C hlorophyccae 4800-10000 A hm ed el al. (1986)

Shatl-al-Arab 6 107 D ialotn (75%) 50C-4-iOO H uq e ra /.  (1978)
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Tabic 10. Comparison among the ranges of pH, alkalinity, conductivily and total
dissolved solids from some river waters.

Rivers pH Alkalinity

meq/L

Conductivity

pS/cin

TDS

m g /L

Reference

B ttr ig a n g a

ST^l 6.6-6.9 1.1-7.6 128-940 57-467 Present study

ST-2 6.7-6.9 1 .0 -6 . 6 115-915 55-394

ST-3 €.1-6.9 1.1-5.0 133-713 45-316

BCMB-II 6 .8 -8.1 1.0-4,9 110-640 - Zerin (1995)

Hazaribagh 6.3-6.6 1.4-3.5 - 160-290 DOE (1993)

Chandni Ghat 6.0-7.0 1.8-3.6 - 85-266

O ther rivers

Turag 6 .6 -8 . 2 1.0-5.4 100-890 - Abed (1995)

Balu 7.2-7.3 - 244-335 170-248 DOE (1993)

Sitaiakhya 7.3-7.6 - 117-333 117-196

Halda 6.6-7.6 - 52-148 - Patra and Azadi 

(1987)

Karnaphuli 6.2-7.S - - - DOE (1993)

Yamuna, India 7.2-S.3 1.6-3.7 - - Rai (1974)

Foil, Ivory coast S.6-6.9 0 .6 - 1 .0 Rai (1974)

Nile, Egypt 7.4-8.5 2.5-3.7 - - Ahmed et a l. (1986)

Kern, S. Cal. 7,9-8.0 1 .0 - 1 .2 - 62-114 Hill and Rai (1984)
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Table 11. Comparison among ranges of dissolved oxygen (DO) and nutrient
concentrations from some river waters.

Rivers SRS

mg/L

SRP

Hg/L

N03-N

mg/L

DO

mg/L

Reference

Buriganga

ST-1 3-S2 28-1443 0-0.3 0.5-9.4 Present study

ST-2 4-76 34-1584 0-0.3 0-9.4

ST-3 2-34 40-466 0-2,5 4,3-9,2

BCMB-II 3-38 38-508 0.4-10.9 0,3-12.8 Zerin (1995)

O ther rivers

Turag 3-38 30-797 0,3-9.0 0.5-13,3 Abed (1995)

Sitalakhya - - - 6.4-6.S

Titas 3-24 1 - 1 0 4.7-5.6 - T alukdar(!993)

Gumti - - 9-12.5 - ••

Havatia - - - 8 - 1 1

M eghna - - - 6.5-10.5 Shafi eicil. (1978)

Yamuna, India 2-38.2 20-170 0.03-0.6 3.8-10.1 Rai (1974)

Nile, Egypt 4.5-10.0 35-68 0.03-3.0 6,8-13.6 Ahmed e! al. (1986)

Kern. S. Cal. - 14-35 0,03-1.0 7.1-10,6 Hill and Rai (1984)
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P L A T E  1 
(P ho tom icrographs)

Figs. 1, 3. Euglena sanguinea
Figs. 2, 10, 15. Eugletia acus 
Figs. 4 ,8 .  Euglena retronala
Fig. 5. Euglena geniculata
Figs. 6 , 9 ,1 1 ,1 6 . Euglena chlamydophora 
Fig. 7. Euglena heniiclironiata
Fig. 10. Euglena minima
Figs. 12, 13, 14. Lepocinclis playfairiana

A ll bars =  10
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Plate 1
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P L A T E  2 
(P ho tom icrographs)

Figs. 1, 9. Phacus ephippion
Fig 2. Phacus undulatus
Figs. 3 ,5 ,8 ,1 0 .  Phacus tortus
Fig. 4. Phacus longicauda var. aitenuata
Fig. 6 . Phacus caudatus
Fig. 7. Phacus curvicauda
Fig. 11. Phacus platalea
Fig. 12. Phacus meson
Figs. 13, 14. Strombomonas verrucosa var. borystheniensis
Fig. 15. Astasia longa
Fig. 16. Trachelomanas superba
Fig. 17. Trachelomanas dybowskii
Fig. 18. Trachelomonas planctonica
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Plate 2
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P L A T E  3 
(P ho tom icrographs)

Fig. 1. Ankistrodesmus bibraianus
Fig 2. Pyrobotrys gracilis
Fig 3. Gonium pectorale  (Broken colony)
Fig 4. Crucigenia quadrata
Fig. 5. Pediasiruin duplex
Fig. 6 . Closleriuin navicula
Fig. 7. Pediastrum teiras
Fig. 8 . Scenedesmus opoliensis
Fig. 9. M icractinium pusilluin
Fig. 10. Actiiiastruin hantzschii var. subtile
Fig. 11. Nephrochlamys subsoliiaria
Fig. 12. Dictyosphaerium tetrachotomum
Fig. 13. Crucigenia tetrapedia
Fig. 14. M onoraphidiwn arcuatum
Fig. 15. Telraedron gracile
Fig. 16. Eudorina elegans
Fig. 17. Scenedesmus acuminatus
Fig. 18. Pediastrum simplex
Fig. 19. Ankistrodesmus densus
Fig. 20. Coelastrum niicroporum
Fig. 21, Kirchneriella obesa
Fig. 22. Tetraslrum heteracanthum
Fig. 23. Pediastrum duplex

Fig. 24. Closterium limnelicum
Fig. 25. Closterium macilenlum
Fig. 26. Closterium calosporum
Figs, 27-28. Peridinium volzii
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Plate 3
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PLATE 4 
(Photomicrographs)

Fig. 1. Cyclotella cointa var. affinis
Fig 2. 19. Navicula radiosa
Fig 3, 18. Nitzschia acicularis
Fig 4. Synedra acus
Figs. 5 ,2 4 ,2 5 . Coscinodiscus lacustris
Figs. 6, 16. Achnanthes minulissima
Fig. 7. Gyrosigma acuminatum
Fig. 8. Rhodomonas niinuta
Figs. 9, 20. Gomphonema angustatum
Figs. 10. 13-14. M elosira grcinulala
F ig .11. Cyclotella ineiiegliiniana
Fig. 12. Cycltella slelligera
Fig. 15. Navicula pupula
Fig. 17. Cryplomonas erosa
Fig. 21. Surirella robusla  var. splendida
Fig. 22. Synedra tabulata
Fig. 23. Synedra ulna var. oxyrhynchus
Fig. 26. Nitzschia fruticosa
Fig. 27. Gomphonema acuminatum
Fig, 28. Navicula  sp. (Girdle view)
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Plate 4
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PLATE 5 
(Photomicrographs)

Fig. 1. Oscillatoria tenuis
Fig. 2. Oscillatoria agardhii
Figs. 3 .4 . Anabaenopsis arnoldii var. indica
Fig. 5. M icrocystis aeruginosa f.flos-aquae
Fig. 6. Pseudanabaena schmidlei
Fig. 7. Oscillatora raoi
Fig. S. M erismopedia glauca
Fig. 9. M erismopedia minima
Fig. 10. Gomposphaeria lacustris
Fig. 11. Oscillatoria acutissima
Fig. 12. Chroococcus dispersus
Fig. 13. Synechocystis aquatilis
Fig. 14. Pseudanabaena mucicola
Fig. 15. Pelonema apliane
Fig. 16. Arthrospira platensis var. non-constricta
Fig. 17. Anabaena constricta
Fig. 18. Raphidiopsis indica
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Plate 5
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Plate 6
(Photomicrographs)

Fig. 1. Euglena klebsii
Fig. 2. Euglena megalithus
Fig. 3. Euglena convoluta
Fig. 4. Euglena stellata
Fig. 5. Euglena longoflagellata
Fig. 6 . Euglena anabaena  var. minor
Fig. 7. Euglana velata
Fig 8 . Euglena gracilis
Fig 9. Euglena simulacra
Fig. 10. Euglena acus var. angularis
Fig .1 1 . Euglena acus var. detonii
Fig. 12. Euglena tristella
F ig . 13. Stronibomonas ovalis
Figs 14-16. Strombomonas costata
Fig 17. Stronibomonas undulata
Fig. 18. Lepocinclis ovum Typica
Figs 19-20. Lepocinclis glabra
Figs 21-22. Lepocinclis gracilliina
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Plate 6
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P la te  7 
(P ho tom icrographs)

Fig 1. Phacus prunoideus
Fig 2. Phacus suecicus
Fig 3. Phacus longicauda
Fig 4. Phacus angulatus
Figs. 5, 10. Phacus lortus w&r. 1 var. nov.
Fig. 6 . Phacus glaber
Figs. 7-8. Phacus tortus var. 2 var. nov.
Fig. 9. Phacus trhnargUiatus
Figs. 11-12. Phacus pseudoplatalea
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Plate 7

■
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Plate 8  

(Photomicrographs)

Figs. 1, 5. Scenedesmus verrucosus
Figs. 2 ,1 1 . Scenedesmus obtusus
Fig. 3. Scenedesmus opoliensis var. mononensis
Figs. 4, 6 . Scenedesmus ovalternus
Fig. 7. Scenedesmus acuminalus var. elongatus
Fig. 8 . Scenedesmus opoliensis var. polycostatus
Fig. 9. Scenedesmus acuminalus var. acuminalus
Fig. 10. Scenedesmus lunatus
Fig. 12. Scenedesmus bicaudatus
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Plate 8
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Fig. 1. Oocystis irregularis
Fig. 2. Oocystis natans wa.T. major
Fig. 3. Kirchneriella contorta
Fig. 4. Tetraedron triangulare
Fig. 5. M onoraphidium griffithii
Fig. 6 . Coelastrum microporwn  var. octaedricum
Fig. 7. Coelastrum astroideum
Figs. 8-9. Pediastrum duplex var. subgranulatum
Fig. 10. Radiococcus planctonicus
Fig. 11. Troischias^.
Figs. 12-13. Lagerheimia balatonica

Plate 9
(Photomicrographs)
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Plate 9
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Plate 10
(Photomicrographs)

Fig 1. Chlamydomanas impressa
Fig 2. Pyramidimonas quadricauda
Fig 3. Hyaliella polytomoides
Fig 4. Synedra acus var. angustissima
Fig 5. Nitzchia elgei
Figs. 6-7. Nitzschia dissipata
Figs. 8-9. Cryplomonas erosa  var. reflexa
Figs. 10-11. Chroomonas breviciliata
Fig 12. Chroomonas nordstedtii
Fig 13. Navicula festive
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Plate 10
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Plate 11 
(Photomicrographs)

Fig 1. Closterium pseudospirotaenium  var. variable
Fig 2. Closterium acutum  var. variable
Fig 3. Closterium idiosporum
Figs 4-6. Closterium gracile
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Plate 11
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Plate 12 
(Photomicrographs)

Fig 1. Arthrospira hJiannae
Fig 2. Raphidiopsis mediterranea
Fig 3. Pseudanabaena crassa
Fig 4. Pseudanabaena constricta
Fig 5. Pelonema tenue
Fig 6 . Anabaena macrospora  var. gracilis
Figs 7-8. Chroococcidiopsis indicz
Fig 9. Synechococcus cedrorwn
Fig 10. Arthrospira spirulinodes
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Plate 12
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Showing the abnorm al growth of phytoplankton due to cxccssivc pollutant load.
1. Incomplete growth of Gonium pectorale colony
2. Incomplete growth in the colony o f Scendesnius sp.
3. Frustule of a diatom Coscinodiscus sp. with attached debris, Lose of 

photosynthetic surface.
4. Abnormal growth o f LepocincUs sp.
5. Abnormal growth o f Euglena  sp.
6 . A broken cell of Phacus sp.
7. A cell o f Tetraedron sp. surrounded by particulate matter losing

photosynthetic surface.
8 . A filament oiA nabaena  sp. crowded by particulate m atter losing 

photosynthetic surface.

Plate 13
(Photomicrographs)
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Plate 13
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Plate 14
(Photographs o f  som e in situ sampling equipments)

Fig. 1, 5. Check valve (I-side view, 5- inner bottom view).
Fig, 2-4, 7. PVC pipe (2-4 side view, 7- dia of the pipe).
Fig. 6 . Secchi disc.
Fig. 8 . 5 L  capacity plastic carboy for collecting w ater sample.
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Plate 14
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DISCUSSION

The present research w ork has been undertaken at a lim e w hen there w as a great 

awareness am ong public regarding the severe deterioralion o f  physical, chem ical 

and b iological water quality o f  ihe rivers surrounding Dhaka M etropolis. The  

studied river Buriganga is one o f  ihose affected rivers and the stations from  

where the present data w ere collccted  were subjected to direct tlireats o f  water 

pollution. T o assess the water quality at the stations concerned, a total o f  15 

parameters w ere regularly measured from the three stations for 2  years. T hese  

are phytoplankton quality and quantity, biom ass o f  chl-a and phaeopigm ent, air 

and water temperature, Secchi depth, pH, conductivity and alkalinity, D O , TD S, 

SRS, N O 3-N  and SRP. The present discussion is based on the com position, 

concentration, seasonality and diversity o f  the above m entioned parameters 

together with their relationships am ong them selves and their com parison with  

other sim ilar environm ents studied e lse  where.

The phytoplankton diversity in the river Buriganga is represented by 7 algal 

classes under w hich a total o f  180 sp ecies w ere recorded. Islam  and Zaman  

(1975) rccordcd 194 species from the sam e localities. Q uantitatively nearly a 7% 

drop in the species number has been evident from this study w hen the result is 

compai'cd with Islam  and Zaman (1975). H ow ever, qualitatively a b ig difference  

is  observed w hen the results from these tw o studies (present study and Islam  and 

Zaman, 1975) are compared. On an average basis, phytoplankton recorded from  

the three studied stations under the present investigation, C hlorophyceae (green  

algae) occupied  39% where as in tlie study o f  1975 by Islam  and Zaman  

C hlorophyceae dom inated nearly 56% (Tabic 9). Even in  the com position, 

dominant phytoplankton taxa o f  Chlorophyceae under the present investigation  

w ere represented m ainly by the members o f  ch lorococcoid  and volvocalean  

forms. On the other hand in 1975 the class w as represented m ostly  by desm ids.
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In ihc present invesligalion  only 9 species o f  desm ids w ere recorded. The lolal 

number o f  desm ids recorded by Islam and Zaman (1975) w ere about 54. From  

Ihis, it is clear that lliough a shift in Ihc total number o f  spccies is sm all, a bigger  

shift has been occurred in the quality o f  phytoplankton sp ecies in the river 

Buriganga during the last near about 30 years, The total number o f  

phytoplankton species w as recorded in Mouri river Khulna; G anges, India; N ile , 

Egypt and Shatt-al-Arab, Iraq w ere 56, 125, 141 and 107, respectively (M ahm ud  

el  al .  2007 , Siddiquc e l  al .  1980, A hm ed e i  al .  1986, Huq e l  al . 1978). Table 9  

also depicts that am ong those rivers exccpt Shati-al-Arab all w ere dom inated by 

Chlorophyceae, the former river is  dom inated by diatom s only. So , the total 

number o f  species recorded in the river Buriganga (180) is closer to G anges and 

N ile (1 2 5  and 141).

At different stations o f  Buriganga itself, a total o f  65, 60  and 61 genera were 

recorded from ST-1, ST -2 and ST-3, respectively (Table 1). From this result it is 

evidenl that the total number o f  species recorded in each station decreased  

chronologically i.e., 108, 82 and 91 in ST-1, ST -2 and ST -3, respectively . A  

gradual decrease in the specics number in the downstream  m ight b e due to the 

im provem ent in the s e lf  purifying capacity o f  the river. Zerin (1995 ) reported 28  

genera o f  phytoplankton under five  c lasses from Ihc ST -2 o f  the present 

investigation. The percentage distribution was C yanophyceae 33%, 

Bacillariophyceae 27% , C hlorophyceae 23% , E uglcnophyceae 11% and 

Cryptophyceae 5%. In the present investigation the number o f  genera collected  

at ST-2 w as 60  and the percentage distribution w as C hlorophyceae 43% , 

C yanophyceae 22% . Bacillariophyceac 20% , E uglcnophyceae 10% and 

Cryptophyceae 5%. In the study o f  Zerin (1995) C yanophyceae y ie lded  highest 

number o f  phytoplankton genera but in the present investigation it was 

Chlorophyceae.
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A m ong different classes o f  phytoplankton, C hlorophyccae dom inated all the 

three stm ions and occupied  closer to 40%  o f  the colal. O scilla to ria  raoi, 

M erism oped ia  gluitcu , and P elonem a  aphane  from C yanophyccae; 

M o n araph id ium  griffilhU , Scenedesm tts  ova llern u s  aiid C osm ariu tn  im pressu lurn  

from Chlorophyccae; C yclo iella  citoma and M elo sira  d is ta n s  from  

Bacillariopliyccac and E ug lena  acus  from E uglcnophyccae w ere recorded as 

m ost dom inant phytoplankton in all the sam pling stations. Out o f  the 180 

recorded sp ecies o f  phytoplankton in the present investigalion , 1 1 0  sp ecies  were 

found as com m on for Bangladesh and 70  species w ill be new  report for 

Bangladesh. The unrcported species for Bangladesh belongs to 27 sp ecics each 

for E uglenophyceae and Chlorophyceac, 4  species for B acillariophyceae, 9 

species for C yanophyccae and 3 species for Cryptophyccae.

The seasonal high density o f  phytoplankton w as found 137 x  10^ ind/L  at ST-1 

in summer and 87 x  10^ ind/L at ST-3 in m onsoon and 1 x  10^ ind/L  at ST-3 in 

autumn. M onthly m ean species number recovered show s w id e range o f  variation  

(ST 1: 28-54; ST  2: 17-36, ST  3; 27-45). Phytoplankton belonging to green and 

blue-green w ere found dominant on m ost o f  the occasions at there sam pling  

points except mid summer (July-A ugust) when the m em bers o f  

Bacillariophyceae show ed  their dom inance. Islam  et a l. (1974 ) recorded total 

phytoplankton an overall range o f  0 .3 -2 5 0 0 0  ind/L in the river Buriganga. 

M aximum  production was recorded during sum m er and m onsoon and m inim um  

was recorded during autumn and winter. They described that high light intensity  

causes increase o f  depth o f  illum inated region resulting the increase o f  

photosynthetic activity o f  phytoplankton, w ind and w ave causes upw elling  o f  

water also influenced the density o f phytoplankton. During winter and autumn 

density o f  phytoplankton becom e low  due to lack o f  upw elling o f  the nutrients 

and increase o f  organic load.
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T o determ ine ihe walcr condition o f  the river by using algal flora as indicator, a 

relationships betw een spccies and individuals in aquatic environm ents have  

frequently been summ arized by using diversity index (H') (Shanon and W eaver 

1963). The diversity index (H') o f  phyioplanklon as has been calculated for 

different stations in  the present investigation show ed a range o f  2 .0 -4 .6  byt/ind,

1.8-4.2 byl/ind, 1.4-4.7 byt/ind in ST-1, ST -2 and ST-3, respectively . T he mean 

values for individual stations were ST-1: 3 .80  byl/ind, ST-2: 3 .25 byt/ind and 

ST-3: 3 .63 byt/ind. A ccording to W ilhm  and Dorris (1968) there ex ists a 

relationship betw een (H') and the pollution status o f  river ecosystem s. A  (H ‘) 

index value >  3 w ill indicate 'Clean water', 1 - <3 indicates m oderate pollution  

and <1 indicates heavy pollution (W ilhm  and Dorris 1968). The reduction in 

number o f  species and the increase in number o f  individuals that characterized  

polluted areas results in significant decrease in values o f  diversity (W ilhm  1970). 

A pplying this concept in the diversity index data o f  present investigation it could  

be said that on an average basis the diversity index (H ‘) was little above 3 for all 

the stations. H ow ever, their seasonality show ed a m inim um  value closer to 1. 

So, a moderate to high pollution level has been prevailing in the three studied  

stations o f  the river Buriganga. Islam e t  al .  (1974) reported m ild ly  to 

m oderately polluted state considering the amount o f  pollution and the algal 

population for the river Buriganga.

The m onsoon is a flow  pattern o f  general atmospheric circulation prevailing in 

southern A sia. B angladesh enjoys a single but com paratively long (c 5 months 

duration) m onsoon with an annual m ean rainfall 2500  m m . A  w ell marked 

reduction in alkalinity, conductivity, T D S, SRP, SRS and biom ass has been  

observed during m onsoon (Tabic 3 and Table 4). This m eans heavy m onsoonal 

rainfall actually dilutes the river water, help to increase water flow  and m ight 

have enhancing the se lf  purification capacity as w ell.
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The m axim um  range o f  air temperature in the presenl study area w as 18-35°C . 

Zaman (1991) show ed the annual m ean values o f  som e clim atological variables 

for Dhaka station, where air temperature w as recorded as 21 .8-30 .3*C . In Halda 

river air temperature was obtained betw een 23 .0 -33 .0®C. So, it could  be said 

that air temperature does vary 3-5°C  am ong the places as d iscussed above.

The range o f  water temperature in all the three studied stations w as 20-34°C . 

Abed (1995) recorded 20-32°C  from the river Turag. D O E (1993) recorded 21- 

32°C  from the river Sitalakhya, 20-31*C  from the river M eghna. A hm ed et al. 

(1986) recorded a range o f  water temperature from 14-27°C  from  the river N ile  

in Egypt. H ill and Rai (1984) recorded water temperature ranging from  10-22“C 

for the river Kern, U SA . C onsidering ranges o f  water temperature as m entioned  

above it has been seen that the difference betw een the m axim um  and minim um  

record o f  water temperature ranged from 1 1-14°C,

The water transparency (Zs) o f  the river Buriganga ranged 11-54 cm  at ST-1, 

17-60 cm  at ST-2, and 21-83  cm  at ST-3. Abed (1995) recorded 20 -5 0  cm  from  

the river Turag. Zerin (1995) recorded 17-95 cm  from the river Buriganga near 

at ST -2 o f  the present investigation. This com parison reveals that at least at ST- 

2  o f  the present investigation there is slight drop in the transpai'cncy after 1995. 

Transparency o f  water (Z s) is affected m ainly due to the increase in the seston  

load. So . it could  be said that the seston load in the form o f  pollutants m ight have  

increased in the river water. H ow ever, a gradual im provem ent in the loading o f  

pollutants has been noticed from upstream towards downstream  zones o f  the 

river as it has been indicated by a gradual im provem ent o f  Zs from ST-1 to ST-3  

(Table 8 ). Shaft e t  al .  (1978) recorded Secch i depth a range o f  2 0 -1 4 0  cm  in 

M eghna river near Dhaudkandi. So, under water light clim ate is poorer in 

Buriganga w hen data compared with M eghna river.
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T he biom ass o f  phyioplanklon as chl-a concenlralion show ed a range o f  2 -160  

|jg /L . A bed (1995) recorded 1-163 |jg /L  from Ihc river Turag. Zerin (1995)  

recorded 2 -1 4 2  jjg/L  from Ihc river Buriganga at ST -2 o f  the present 

investigation. T hese values arc very closc to each other rcfclecting a general 

trend o f  phytoplankton biom ass in Turag and Buriganga. The h ighest b iom ass 

value (142-163  n g /L ) Indicates an cutrophic nature o f  the above m entioned  

rivers. Contrary to this an oligotrophic nature is being evident in the river Kern, 

U SA  (chl-a 1.3-13.8 pg/L ) (H ill and Rai 1984).

Phaeopigm ent concentration in the present investigation ranges from  0-334  

|jg /L . A bed (1995 ) recorded 0 .1 -37  |jg /L  from the river Turag. Zerin (1995)  

recorded 0 .1-43  |ig /L  from the river Buriganga at ST -2 o f  the present 

investigation. The present value show ed about 9 tim es higher in concentration  

than previous study d iscussed above except ST-1 (0 -39  |Jg/L ) w here the value 

show ed sim ilarity w ith the data presented in Abed (1995 ) and Zerin (1995). So, 

there arc noticeable difference in the phaeopigm ent concentration (ST-1 and ST- 

2). H ill and Rai (1984) found 1.3-4.3 |ag/L phaeopigm ent the m axim um  o f  

w hich is 82 tim es low er than the present record at ST-1 and ST-2.

Conductivity o f  water in the river Buriganga show ed m ore or less  sim ilar trends 

for all the sam pling points. Conductivity remains low  during m onsoon and 

attained higher during lean period when no How condition prevail in the river. 

Seasonally highest conductivity value 710 ^ S /cm  w as found during summer 

w hile low est 128 pS /cm  recorded during m onsoon. The conductivity values  

recorded at ST -2 by Zerin (1995) and in river Turag by A bed (1995) w ere 110- 

640 pS /cm  and 100-890 )iS/cm , respectively. From this observation it could  be 

said that at ST-2 o f  the present investigation an increase in the conductivity o f  

water has occurred. T his clearly indicates an increased loading o f  ions in the 

river water. H ow ever, a decrease in the conductivity value from ST-1 to ST-3  

(Table 10) indicates an im provem ent in the loading o f  ions in the river water 

from upstream to downstream. M ean alkalinity value o f  the river Buriganga as

C h a p ter  5 : D isc u is io n  165

Dhaka University Institutional Repository



obtained in the present invcsligtion  show ed a high value in ST-1 and ST -2. In 

ST-3 a fall in alkalinity by 1.6-2.6 m eq/L has been observed. This a lso  indicates 

a gradual recovering nature o f  the river from up to the dow nsteam s. M ean pH  

value alv/ays remain c lo sc  to neutral. T he pH value rem ains m ore or less 

consistent throughout the sam pling period in all the stations studied (Table 10). 

H owever, Zerin (1995) recorded a range o f  pH 6 .8 - 8 .1 at ST -2  o f  the present 

investigation.

The overall range o f  Total d issolved solids (T D S) for all the stations w ere 45-  

467 m g/L  (Table 10). H ow ever, a gradual decrease in the concentration o f  the 

T D S w as observed through out upstream to downstream  stations (ST -1: 57-467  

m g/L, ST-2: 5 5 -3 9 4  m g/L , ST-3: 45 -316  m g/L). This data also  indicates a se lf  

purification status o f  the river from upstream to downstream  stretches. Zerin 

(1995) recorded a value o f  T D S 160-290 m g/L  at ST -2  o f  the present 

investigation. The m axim um  value o f  T D S recorded in the present investigation  

is about 26% higher than that recorded by Zerin (1995). This m ight be due to an 

increase in the pollution level o f  the river. A low er range o f  T D S value 170-248  

m g/L, 117-196 m g/L  has been recorded for Balu and Sitalakhya rivers 

respectively (D O E  1993). D O E (1993) recorded 85-266  m g/L  at Chadni Ghat o f  

the river Buriganga. River Kern, U SA  yielded a range o f  T D S from 62-114  

m g/L (H ill and Rai 1984).

Soluble reactive silicate concentration in the water o f  the river Buriganga was 

found vei7  high at ST-1 and ST-2 (3-82  m g/L, 4 -76  m g/L , respectively). ST-3  

yielded a value o f  2 -34  m g/L. A  gradual decrease in the concentration o f  this 

parameter has also  been observed from upstream zone to downstream  zone o f  

the river Burignaga. Zerin (1995) recorded a range o f  3*38 m g/L  at ST -2 o f  the 

present investigation. The m axim um  value o f  SRS recorded in the present 

investigation at ST -2 is 2 tim es higher than that recorded by Zerin (1995). The 

maximum SRS concentration recorded in the present investigation at ST-1 and 

ST-2 is higher than Turag and Titas (Table 11). River Yam una, India and N ile,
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Egypt yielded SRS concentration from 2-38  m g/L  and 4 .5 -1 0 .0  m g/L, 

respectively (Rai 1974, A hm ed e t a l .  1986).

The concentration o f  NO 3 -N as recorded in the present investigation  sh ow s a 

gradual increase from upstream to downstream  stations (Table 11). This is just 

in a reverse order as has been found in case o f  pH. alkalinity, conductivity, 

T D S, SRS and S ecch i depth o f  the present investigation. T h e overall range o f  

N O 3-N  concentration w as 0-2 .5  m g/L  for all the stations. In the individual 

stations this parameter ranged from 0-0 .3  m g/L  for ST-1 and ST -2. In ST -3 the 

range w as 0 -2 .5  m g/L . But a very high value w as recorded (0 .4 -1 0 .9  m g/L ) at 

ST -2 by Zerin (1995). R iver Turag yielded  a range o f  0 .3 -9 .0  m g/L  (Abed  

1995). The other rivers o f  Bangladesh such as Titas and Gumti show ed  a range 

o f  4 .7 -5 . 6  m g/L  and 9 .0 -12 .5  m g/L (Talukder e l  al .  1993). R iver Yam una, India; 

N ile , Egypt and Kern, U SA  show ed a range o f  N O 3-N  concentration from 0 .03-  

0 .6  m g/L and 0 .0 3 -3 .0  m g/L , 0 .0 3 -LO m g/L, respecitively.

SRP concentration in the river Buriganga was found extrem ely high (28 -1584  

jjg/L) that exceed ed  the mandatory phosphate lim it (2 2 -3 0 0  ^ g/L ) sp ecified  in 

the surface water regulations in the EU . The concentration o f  SR P al ST-1 w as 

28-1443  M8 ^L. A t ST-2 a higher range o f  SRP (34-1584  )ig /L ) com pared to ST-1 

w as observed. ST -3 show ed an im provem ent in the concentration o f  SR P (40- 

4 6 6  |Jg/L). High SR P al ST -2 might b e because o f  ex cess iv e  human 

interferences at Sadarghat Term inal where all the marine v esse ls  slops and stay  

for loading the passengers. At this station (ST -2) Zerin (1995 ) recorded a range 

o f  38 -508  ng/L . T he m axim um  SRP concentration recorded al this station in the 

present investigation is  three lim es higher than the concentradon recorded by  

Zerin (1995). T his finding indicates a tremendous pollutant load o f  organic 

origin in the river water. Other rivers o f  Bangladesh such as Turag and Titas 

show ed a range o f  30-797  |ig /L , 1-10 [Jg/L, respectively (Table 11).  T he river 

Yamuna, India; N ile . Egypt and Kern, U SA  show  a range o f  SR P  2 0 -1 7 0  Hg/L, 

35-68 Mg/L and 14-35 pg/L , respectively. A ll these data w hen com pared w ith the
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f

riv er B u rig an g a  ind ica te  tha t the w ate r o f  Ihe la tte r is s tro n g ly  p o llu ted  w ith  

o rgan ic  po llu tan ts.

D isso lved  oxygen  (D O ) is a  very  good  in d ica to r o f  w ate r cond ition . T h e  ran g e  o f  

this pai'am eter as reco rd ed  in 3 d iffe ren t sta tions o f  the  riv er B u rig an g a  show  an 

overall ran g e  o f  0 -9 .4  m g/L . A m ong  the stations studied , ST-1 and  S T -2  w ere  

anoxic at d iffe re n t lim es w hereas at ST -3 the m in im um  D O  reco rd ed  w as 4.3 

m g/L . T h is D O  d a ta  a lso  p roves a  gradual im provem en t o f  w ate r q u a lity  from  

upstream  to dow n stream  zones. A t S T -2  o f  the  p resen t in vestiga tion , Z erin  

(1995) reco rd ed  a  ran g e  o f  0 .3-12 .8  m g/L . T h e  m ax im um  o f  w h ich  is  ab o u t 30%  

h igher than  the  p re sen t reco rd  at this station. O ther rivers  o f  B an g lad esh  such  as 

T u rag , S ita lakhya, H avatia  and M eg h n a  show ed  a  range o f  d isso lv ed  o x y g en  as

0 .5-13 .3  m g/L , 6 .4 -6 .8  m g/L , 8-11 m g/L , 6 .5-10 .5  m g/L , resp ec tiv e ly  (T ab le 

11). R iv e r Y am una, Ind ia ; N ile , E gyp t and K ern, U SA  sh o w ed  D O  ran g es as

3,8-10.1 m g/L , 6 .8 -13 .6  m g /L  and 7 .1 -10 .6  m g/L , re sp ec tiv e ly  (R ai, 1974, 

A hm ed el al. 1986, H ill and  R ai 1984).

C h lo rophy ll-a  (ch l-a) show s a  trend  exac tly  s im ilar w ith  S R P  i.e ., an  increased  

va lue  at S T -2  and  then  a  decline  tow ards ST -3 (T ab le  11). T h is  a lso  ind ica tes  the 

e ffec t o f  h igh  o rgan ic  load  n ear al ST -2 i.e., a t S adarghat reg ion . A n in c rease  by  

11% in  the  concen tra tion  o f  ch l-a  a t S T -2  w as o b ta ined  co m p ared  to tha t 

reco rd ed  by  Z erin  (1995). In river T u rag  the  concen tra tion  o f  ch l-a  ran g ed  from  

1-163 (ig /L  (A bed  1995). R iv e r K ern , U SA  show ed  a  va lue  1.3-13.8  p g /L  (H ill 

and R ai 1984). T h e  deg raded  p roduct o f  ch l-a  i.e., p h aeo p ig m en t co ncen tra tion  

varied  fro m  0-334  p g /L  as a w hole. A  gradual d ecrease  in  the co n cen tra tio n  has 

been  observ ed  from  u p stream  zone to dow nstream  zone o f  the  r iv e r  (T ab le  8). 

A t ST -2 concen tra tion  o f  this p igm en t is ab o u t 5 tim es h ig h e r w hen  com pared  

w ith  the  resu lt as o b ta ined  by  Z erin  (1995). A bed  (1995) reco rd ed  p h aeo p ig m en t 

concen tra tion  0 .1 -37 .0  p g /L  in  riv e r  T u rag  (T ab le 8). In  riv er K ern , U S A  it w as 

1.3-4.3 p g /L  (H ill and  R ai 1984).
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A ll the  d a ta  o b ta in ed  in  the  p resen t investiga tion  w ere  fed  in  a  SPSS  p rog ram m e 

and  P ea rso n  C orre la tio n  stud ies w ere  perfo rm ed . P hy to p lan k to n  d iv e rs ity  re la ted  

pai-am elers such  as cc ll density , d iversity  index , ch l-a  and  p h aeo p ig m en t 

concen tra tion  show ed  sign ifican t co rre la tion  w ith  a  n u m b er o f  lim n o lo g ica l 

pai'am eters. T h e  cc ll density  (ind /L ) show ed  sig n ifican t positive  co rre la tio n  w ith  

conductiv ity , T D S  and  ch l-a  in  all the  th ree  stud ied  stations. S R P  sh o w ed  a  

positive  co rre la tio n  w ith  cell density  at ST-1 and ST -3 . T h is  in d ica te s  that SR P 

d id  no t p lay  any  sign ifican t ro le  a t ST-2. S R P  data  reco rd ed  in the  p resen t 

investiga tion  in d ica te  that its concen tra tion  w as h igh  in  S T -2  co m p ared  to ST-1 

and ST -3 and  at these  tw o stations p h y top lank ton  p o p u la tio n  density  re la ted  w ith  

S R P  concen tra tion . T h is  find ing  also ind ica te  tha t the d iv e rs ity  o f  p h y to p lan k to n  

is d ep en d en t o n  the  concen tra tion  o f  S R P  in the riv er w ater. C h l-a  and 

p h aeop igm en t co ncen tra tion  o f  the  riv er w a te r re la ted  p o s itiv e ly  w ith  alkalin ity , 

conductiv ity , T D S  and  SR S in  a lm ost all the  th ree  sta tions o f  th e  p resen t 

investigation  (T ab le 5-7). C h l-a  also  rela ted  negatively  w ith  D O  in all the  th ree  

stud ied  sta tions o f  the riv er B uriganga. Z erin  (1995) p e rfo rm ed  m u ltip le  

corre la tion  analy sis  w ith  21 physical, chem ica l and  b io lo g ica l variab les  a t ST -2 

o f  the  p resen t investigation . It w as observed  from  h e r fin d in g s tha t w ater 

tem pera tu re  negatively  co rre la ted  to tal phy top lank ton . A lka lin ity  positiv e ly  

re la ted  w ith  pH , SR P, to ta l p h y top lank ton  and chl-a . C o n d u c tiv ity  show ed  

positive co rre la tion  w ith  SR P, to tal p h y top lank ton  and  chl-a.

A  tw o y ear s tudy  on  the  p h y top lank ton  d iversity  and lim no logy  in  a sec tio n  o f 

the  riv er B uriganga  ad jacen t to D haka  M etropo lis  revea ls  a  to ta l o f  180 species 

o f  p h y to p lan k to n  be long ing  to 7 d ifferen t a lgal c lasses. H ighest n u m b er o f 

species w as o b ta ined  from  the  c lass  C h lo rophyceae  (40%  o f  th e  to ta l species). 

C ryp tophyceae rep resen ted  least num ber o f  species (a m ax im u m  o f  5 spec ies) in 

the river. A m ong  the  to ta l taxa  o f  p h y top lank ton  ab o u t 70 w ill b e  new  re p o rt for 

B angladesh . T h e  popu la tion  density  o f  p h y top lank ton  com m u n ity  ran g ed  1.1 x 

10^- 250 .0  X 10^ ind/L . P hy top lank ton  ch l-a  and  its d eg rad e d  p ro d u c t 

p h aeop igm en t concen tra tion  ranged  from  2.0-163 p g /L  and  0 -3 3 4  p g /L ,
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respectively. The divcrsily index (H') varied from 1.4-4.7 byt/ind. This range 

indicates a heavy to moderate pollution o f  the river water along a 17 kni stretch 

(the total length covered  under ST-1 lo ST-3 o f  the present investigation) o f  the 

river. The downstream  station (ST -3) m ostly enjoyed higher d iversity o f  

phytoplankton. A com parison with past studies carried out in this zone o f  the 

river Buriganga (nearly 30 years back) a greater shift in the com m unity o f  

phytoplankton has been observed i.e., from desm id and diatom  dom inated  

com m unity to euglcnoid  and ch lorococcoid  dom inated one. A ll other pollution  

related parameters such as SRP, SR S, chl-a, conductivity, T D S and alkalinity  

has increased to som e extent. The concentration o f  D O  sh ow ed  a strong 

fluctuation seasonally . This indiicates h ighly variable loading o f  organic 

pollution in the river water. H ow ever, analysis o f  data am ong all the three 

stations show s that the river recovers from the effect o f  pollution from upsti'eam  

to downwards. H eavy loading o f  organic pollutants actually occurs near ST-1 

and ST-2. A s it has been observed from the different indicator parameters a 

moderate recovery w as evident in ST-3.

Data on 13 Hm nological variables recorded during the present investigation  

show  and alm ost clear picture about the water quality along 17 km stretch o f  the 

river Buriganga adjacent to Dhaka M etropolis. A ir and water temperature did not 

vary significantly. H ow ever water transparency as Secchi depth (Z s) show ed  

gradual im provem ent from the upstream towards dow n stream stations 

(m axim um  Z s were at ST-1: 54 , ST-2; 60  and ST-3: 83 cm ). Z s im proves only  

w hen the loading o f  suspended matter is low . But compared to 1995 Zs data (90  

cm ) water quality at ST -2 has deteriorated further in the recent tim e. pH m axim a  

in all the studied stations w as sam e (6 .9) but shifted towards acidic range w hen  

com pared with the data o f  1995 at ST -2 (8 .1 ). Im provem ent o f  w ater quality 

from upstream lo  downstream  stations has also been observed in respect to 

alkalinity (m axim as at ST-1: 7 .6 , ST-2; 6 .6  and ST-3; 5 .0  m g/L ), C onductivity  

(m axim as at ST-1: 940 , ST-2; 915 and ST-3; 713  jiS /cm ) and T D S (m axim as at 

ST-1: 467, ST-2: 394  and ST-3: 316  m g/L). Sim ilar trends have also  been seen
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in rcspect o f  iw o  imporlanl nutrient concentration. T hese are SR S (m axim as at 

ST-1: 82, ST-2: 7 6  and ST-3: 34 m g/L) and SRP (m axim as at ST-1: 1443, ST-2: 

1584 and ST-3: 4 66  pg/L ). A noxia is another indicator o f  bad water quality. 

Though D O  m axim as arc alm ost closer in all the studied stations (ST-1: 9 .4 , ST- 

2: 9 .4  and ST-3: 9 .2  m g/L) com plete anoxia was observed at ST -2 w hich  is  near 

to Sadarghat Jetty. A t Shikder M edical C ollege (S T -I) the m inim um  DO  

recorded w as 0.5  m g/L  w hile at ST -3 it w as 4 .3  m g/L. T his show s clearly that 

ST -3 (further dow n to Sadarghat) DO im proves quite a lot (4 .3 -9 .2  m g/L). In the 

present study im proved DO correlates im proved NO3-N concentration (0-2.5  

m g/L). S im ilar trend w as also seen by Zcrin in 1995 ( DO: 0 .3 -12 .8  m g/L , N O 3- 

N: 0 .4 -10 .9  m g/L ) at ST-2. From this study it can be said  that serious 

deterioration in the water quality has occurred after 1995 but there ex ists a trend 

o f  gradual recovery from upstream to downstream  stretches in the river. Except 

river Turag the water quality o f  Shitalakhya (at certain station), T itas, Gumti, 

Havatia, and M cghna seem s to be better when com pared with the present study. 

Other international river such as Yamuna, India; N ile, Egypt and Kern. U SA  

show  low er range o f  alkalinity, T D S , SR S, SR P and N O 3 -N  and higher ranges in 

pH and DO w hen compai'ed with the present study.

E xcessive concentration o f  som e nutrients and pollutant particles m ight be 

responsible for bringing dam age and incom plete growth in som e phytoplankton. 

C onsidering ST -2 as a references point it could  be said that w ith in a span o f  

12 years (present research and that carried out by Zerin in 1995) Zs has dropped 

37%, chl-a increased 11%, alkalinity increased 26%, conductivity increased  

30%, SRS increased 50% , SRP increased 6 8 %, NO3-N dropped 90% , DO  

dropped 27.1% . A ll these parameters indicate an overall deterioration o f  water 

quality o f  the river Buriganga,
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LIST OF ABBREVIATION

A A rea

B C M B  II B ang ladcsh -C h ina  M aitry  B ridge  II

B G A B lu e  g reen  algae

C C irca  (about)

“C D egree cen lig rade

C hl-a C hlo rophy ll-a

C ond. C onductiv ity

D E PC D cparlm eiil o f  E n v ironm en t P o llu tion  C on tro l

dia D iam eter

D O E D epartm en t o f  E nv ironm en t

D O D isso lved  oxygen

D O C D isso lved  o rgan ic  caj'bon

D O M D isso lved  organ ic  m a tte r

E East

EU E uropean  U nion

fa. Form a

Fig. F igure

Figs. F igures

FPO M F ine p a ilicu la te  o rgan ic  m atter

G O B G overnm en t o f  B angladesh
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H H our

H ’ S h anon-W eaver index

H cl H ydroch lo ric  acid

H 2S 0 4 S ulfu ric  acid

ID H In term ed ia te  d is tu rbance  hypo thesis

JIC A Japan  in ternational co o p era tio n  agencies

km K ilom eter

km^ S quare  k ilom eter

L L itre

m eq /L M illiequ iva len t per litre

M F P M utagen  fo rm ation  po ten tial

m g M illig ram

m l M illilitre

m m M illim eter

jJ-g M icro  gram

jiS /cm M icro -S iem ens per cen tim e te r

N N orm aU ty

NO3-N N itrate-nili'ogen

O D O ptical density

Phaeo . P haeop igm en t

P O C P articu la te  o rgan ic  carbon

S R P S olub le reac tive  phosphorus
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Spp. S pecies

SPSS S tatistical p rog ram m e fo r socia l sc iences

SSFG S tream  specific  filam en tous g reen  algae

ST S tation

T D S T o ta l d isso lved  so lids

T em p. T em peratu re

T H M F P T riha lom ethane  fo rm atio n  po ten tial

T SS T o ta l suspended  so lids

U SA U n ited  S lates o f  A m erica

V ar. V ariety

W D B W ater d evelopm en t board

z . Secchi dep th  transparency
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