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Abstract 

The etiglcnoitis alongwith water ch:trncteristics of sixty five water bodies of Morena, Gwalior, Shivpuri, Bho- 
p d ,  Rewa, Pachm:irhi, f'ttnua, Bandhnvgarh, Amarkiintak and Ambikapur in Madhy;~ Pradesh have beell stud- 
ies. Seventy six apccies wcru identified hclanging to Plrcccrrs, T ~ . ~ c ~ I ~ c l o t ~ r o ~ ~ a s ,  Elc~lar~u,  Lcpocinclis, Pal-artema 
and Sfr.onrhottioi~ct.\. Ciencrnlly, Ect,qlcrltr and Phuc~1.s appear first in the water bodies and there in at1 overlap- 
ping by T~.l~c~lrclomnrr(~.\ i i ~ d  Lapoc*itfc~lis. Specics such as Ezrglerru polymorpftu, E. ,qrmirlis, E. sir-idis, E.  
pr.o.vinru, P/rai.u.v ~ m ~ s o ~ l ,  P .  pylxrnl, P .  Hhr~lii~oidi.~, ; I ~ . U ( ' / ~ C ~ O N I O I I N S  N I . I I I U ~ U ,  T .  s ~ d w a  var. I~t~gicacOio. T- 
.sz~pr6c1 vnr. s w i ~ ~ t v ~ X i r t ~ u  and Lqm.inc.1i.s owrtt  L .  rc.vtrr were fauncl in  bloorns in organically polluted waters 
with lusurient protvth of macrovcgctution. Tl-cr i~l~r lnn~orl~~s  iind Lcpocindis  were less frequent in lotic habitat. 

Keywords: Physico-chun~ical charoctcristics, ettglenoids, indictitor species. 

The euglenoids are very fascinating but sensitive group of flagellated microorganisms. 
They occur in a variety of lotic and lentic environs ranging from pristine to polluted 
habitats. Not much attention has so f i r  been paid on taxonomy and ecology of these or- 
ganisms from Madhyn Pmdesh except for few casual references1*? An attempt has, there- 
fore been inade presently to study the euglenoids inhabiting various waterbodies in this 
state. 

The material was collected fro111 sixty five waterbodies in morena, Gwalior, Shivpuri, 
Bhopal, Pachn~arhi, Rewa, Panna, Bondhavgarh, Amankantak and Ambikapur in Madhya 
Prndesh thrice in a year extending over a period from 1985 to 1990 (Fig. 1; Table. 1). The 
samples were collected in Polyethylene bottles (1:l) and preserved in 5% formalin con- 
taining a few drops of glycerine, Simultaneously, water samples were also collected and 
analy sed for various phy sico-chemical characteristics by following standard methods". 
Identification of euglenoids was done with the help of standard books and research publi- 
cations, 

3. Results and discussion 

The range of physico-chemical characteristics and distribution of euglenoid algae in vari- 
CIUS waterbodies in different locations in Madhya Pradesh has been given in table 2 and 3 
respectively. The sensitivity of euglenoids towards physico-chemical characteristics of 
water makes them important indicators of water quality. In this study water temperature 
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e Bocatian sf water bodies surveye 

Place Latitude 

Morena 25" 15' N 

Gwalior 26" 14' N 

Shivpuri 25" 18' N 

Bhopal 23" 16' N 

Pachmarhi 22" 28' N 

Rewa 24" 28' N 

Panna 24" 43' N 

Bandliavgarh 23" 50' N 

Amarkaiitak 22" 38' N 

Longitude 

72" 22' E 

Mean sea level Water bodies 

300 ni Saank river, Asaun river, Kuiiri river, Chambill 
river itlid water puddles. 

205 m Moti Jheel, Suriij kunci, Rani t i l l ,  Chainbal tal, 
Johar kunci, Sawnrkar SiISOVuS, Mi~tsyn siiroviir, 
Laxman talliyo, Vivek nagnr pond, Kalpi river, 
Tighra reservoir and Tekoripur lake ;inti water 
puddles. 

464 111 Jadhnv sagas, Chrtnd pnta lake (Srikhya ~iigitr),  
Madhnv lake, Chnatri tiink and wnter puddles. 

540-600 m Bh0.i wctland (Upper l i tk~) ,  Lower lake, Lxndiya 
tidab, M i ~ n  sarovar, Motirl tnlab itnd Mun.& Wus- 
sain Khan ka tillah 

1067 ni Little fall, Big frill, Bhrrmt new, Apsitrn Vihiir, 
Pathar chatii, Jambu deep, Lotus pool, Twynum 
pool and water pudctles. 

427 E Tal on Sittnn r o d ,  'Ti11 hehinil Ciovt. College, TuI 
near bus stanti and w:ttcs purlclle~. 

823 ill Nala close to entry in Niitioniil Pnrk, Shesh 
Sllitiya, Tank o n  Fort anti w t e r  lwltlles. 

1065 11? Nnnniidn origin place, Uiigtlh clhitra. Kapil dh:iro, 
Old temple tank, Narmuda water hecl itnil wnter 
puddles. 

861 m Joch Tulah, Ring Talah, Mohntnava tuliih, M:\jl~li 
tnlab, Sitgit~ rnlitb, Bohri Ulah, Rarnge talab iuitl 
wntcr pucldles. 

fluctuated between 9°C and 37OC and thus the sampled waterboclies arc crztegoriscci as 
oligothermal to eutherrnal". Low multiplication rate of euplenoids in reported in waters 
having temperature below 2 5 " ~ " .  ". However, the present study does not exhibit iiny such 
affinity as Pkacus c.zri.vic*crudu, P. mesoil, P.  Oi-hic*nlui.is, P.  orbic*rrlcrsi,s vnr. c~ci~ckit~icis, P.  
helikoides, Euglena a r m ,  E.  polynmpha were noticed to be dominant dtlring winter sea- 
son (December, January) in Vivek Nagar pond at Gwalior and Jaclhrtv Sagar at Shivpuri 
when water temperature was less than 14°C though these species have been found to 
thrive in surniner (water temperature 39°C) as well. 

In the present study, dissolved oxygen varied from 2.83 mg.lM' to 16.1 rng.1-' with 
higher concentration in shallow waterbodies. According to several workers oxygen defi- 
ciency promotes growth of euglenoids'""5. Some waterbodies though had good concen- 
tration of dissolved oxgyen (6.12 mg.l-I to 16.1 rng. 1-I) but supported blooms of eugle- 
noids such as Euglena a w s ,  E. Polymoipha, Phacws n~cson,  P. c.rtssic'rr~4rlu, P .  Ftclikoidcjs, 
P. orbiczrlaris, P. orhicu1ari.s var. cvudat~s ,  P. acztn~inatus in Vivek Nagar pond; Tsa- 
chelomonas hovida, T .  amata  and Lclxwirwlis t ~ . m  in Surajkund and Elaglcnci nrbrrs, E. 



FIG. 1 .  Map ot' Madhya Prndctsh sliowil~g location o f  sampling sites. 

~r.urilis, Plt~ir.irs orl>irr~l~cri.s, P ,  rumJrrtlrs and Lcpocbinc.lis own? in Jaclhav Sagas. Similar 
observ:trions are on record in relation to certain euglenoidsl! It was, however, noted that 
during summer. and winter seasons in  some wnterbodies, water surface was covered by 
blaor~ls of Micwqvstis clmrginoscr ai~d M +  flos-ayrrue and angiosperms like Lenwa p o n d  
costcrtcr, Spirc~bcilri poIy~-lri,-ci and ~ v f l i u  oi-I-l~izcr, Low photosynthetic activity due to their 
shading effcct decreased the dissolved oxygen and increased the carbondioxide concen- 
tration. But during this period the euglenoids did not grow so very well (upto 384 org.1-I), 
though increased concentrtition of' carbondioxide has been shown to promote the growth 
of euglenoids lLIL'h.17 

All the waterbodies in Madhya Pradesh were faund to be alkaline indicating greater 
photosynthetic activity except some waterbodies of Pachmarhi namely; Big fall, Twynum 
pool and pH"(6.O); Bhranteer and Pather chata (6.5) ; Apsara Vihar (6.7) and at Rewa, 
Govindgarth and (6 ,8)  which had weakly acidic water. This may be due to the presence of 
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decaying vegct;ltion as it illcreas~s the concentration of carbondioxide and thus decreases 
pH. Low pH is conductive to euglenoids growth 18,19. Our findings are however, not in 
agreenle~lt with the above wwkers hecnuse in above mentioned waters of Pach~llarhi and 
Rewn with low p Hh:ld low population of euglenoids (376 org.1") including Euglena 
acus, E. intcr~~lcrlia, E, linznophyla, E. elsstica, Phacus ephippion, P. acuminatus, var. 
a~nericttn~l, P. hrnchykeniron, P. longicauclu, P. curvicauda, Trachelom~nas armata var. 
longispina, 'T. gsanuloxa 'T. S N ~ S ~  var. longiaollis, Lepocinclis sp., L. ovum and Pasanema 
sp. (Table--3). In  the present study , pH ranging between 7.0 to 9.3 seem to be suitable for 
euglenoitis. Littic full n t  Puclrmurhi water with pH 9.0 was an exception wit11 scanty 
euglenoid pop~1;ition. 

In the present study, chloricle iind chemicnl oxygen demand varied from 19 mg. 1-' to 
264 mg. 1-I to 108 mg. 1 ' respectively. ~ncrcasccl concentration of chloride indicates the 
beginning of eutrophication in wnterbodies. It was found that both these parameters 
(chloride I .  = 0.43; chemical oxygen demsncl I .  = 0.70 influenced the growth of euglenoids 
sigriificantly in the present investigation and in other reports as well'. '('. 

Phosphate is recogniseti as rt kcy rrutrient in the production of phytoplankton especially 
euglenoids. In the psescnt study. phosphate content varied from 0.010 rng.l--l to 5.6 rng. 
I - '  and the w:itcrbociies under study can be scaled as mesotrophic to eutrophic following 
the scheme of' Lee r t  u?", Higher concentsation (> 0.045 mg.l-') of phosphate seem to be 
favourablc fox4 cuglenoids especiiilly Errglcrtu trcws, E. polymorph~, E. grncilis, E. inter- 
nleu'icr, E. t r i p r ~ ~ ,  E. C ~ U S ~ ~ ~ C I ,  PIINCWS pywn, P. helik~ides, P. ~ ' u r ~ ~ j ~ u ~ d a ,  P. orbicu- 
laris, P. nrhic.rrloris vas. rmclcltlts, P, nlesrrn, P. crcrrnrinutw, Tmrhelanronas rhar.kawicn- 
six, T. urmltu,  T. S I I ~ C ~ ~ ~ N  vnr, swircnkiunrr, T. r-otrrrzdu, Lepoc.inclis ovum, L. texta in the 
case of Vivek Nagar pond, Surajkund (Gwalior); Jadhav Sagas (Shivpuri); Ring talab 
(Ambikapur) and Runitml (Rcwa). They develop in nutrient rich waters (Silicate 
> 6.0 mg.l-I; Nitrate - > 0.04 mg. I-'; phosphate > 0.045 mg.l-'; calcium - > 35.6 mg.lW'; 
Magnesium - > 9.4 mg. I-.'; Sodium > 2 1.5 mg. I-': Potassium - > 7.6 mg. 1 - I )  but with the 
growth of macrovegetation. ~unnwar '%nd  Puttaiah and ~ o m a s h e k a r ' ~  also found that 
increttsed concentration of phosphate is necessary for the growth of euglenoids. A positive 
correlation ( I .  -- 0.91; r. - 0 . X S ;  I .  = 0.40) exists between phosphate, magnesium and cal- 
cium and euglenaid population in the present study. 

Variation in the chemical composition of natural waters might be an important factor 
in regulating the composition, abundance and geographical and periodical distribution of 
phytoplankton3. Our data are also in agreement with the above consideration because the 
s~nall  to medium stagnant waterbodies with rich nutrients show the dominance of eugle- 
noids. In all seventy six taxa were recorded which include seventeen species of Euglcnu; 
twenty seven species of Phat*us; twenty two species of TJ-uchelonionas; eight species of 
Lepoc*ir~c.li.s and one species each of Parcmmla and Strorrrhorao~tas (Table-3). As far as 
seasonal distribution of euglenoids is concerned the data suggests that late monsoon, late 
winter and summer season are favourable for the growth of euglenoid populations (Table- 
4). It was also noted that in lotic habitats Trachelomo~tus, Lepac i~d i s ,  Paranma  and 
Sti~~mbomonaslpccur in less numbers as compared to their occurrence in lentic habitats. It 
may be due to the continuous flow of water. 
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The euglenoids appear to grow in waterbodies in a very psecisc scquencc, Errglcrtct and 
Pliacus spp. are first to appear and there is an ovcrlitpping by the Trrrr~lt~~lon~or2~ts and 
Lepocinc.lis spp. In the present study Phcir-11s nrrsou, P. cwhirlrlciris, P. orhic*li/crr.i,r var. 
rauclutus, P .  hclikoides, Eu~lcntr p o l y m o l p h ~  and T~.irchclon~onos ,qr-uulrlostr in winter 
season; P. pyrrint, P. arminutrrs, P. ~ ~ ~ i r ~ d c i f ~ ~ ~ ,  E.  ~~ i r id i s ,  E.  ~ i w i l i ~ ,  I:, tript6~i-i~, E.  P I ~ I S -  
ticw, T. hispicla, T .  c.hai.ko~~irn,si.s, T.  sph~rgrtophili~ i n  monsoon iis well as i n  summer, L. 
tcxtcr in sutnmer season but E. rrws, P. clrrlvic*crrrckr and L. o \ w t  were observed during 
different seasons in blooms in diffesent waterbodies. 

Euglenoids have been investigated as possible indicators of water q ~ i \ l i t y " .  It was 
13 

noted that no single species was present only in clean water though Palmer-" has com- 
mented that Eug/mu spI'rogyia and Phni*u,s I o I ? s I ' ~ N I ( c I c ~  are inhabitants o f  clem water, E. 
acus, P .  cut-\*icscruda and L. o w n l  were observed during rliflkrent seasons in blooms in 
different waterbodies. 

Euglenoids have been investigated as possible indicarors of water quality". It was 
7 7 noted that no singte species was present only in clean water though Palmer'" has corn- 

mented that Eug1t.n~ spir'ogyru and Phacus longicauclcr arc inhztbit:mts of clean writer. E. 
acus and P. curvicauda were present throughout i n  all waterbodies while E. inrcr~~rc.c/io, E .  
elustica and E. rnj~tcris were present dominantly in seasonal w;\terbodies. Taxa domi- 
nantly observed in polluted waters were E.  ,qrucilis, E. viridis. E .  pir~ri~rrcr, E. o.~ywi.s;E. 
descs, L. polymorpha, P. pyr tm,  P. helikoidcs, P. mcsot~,  I .  a~vrcrtrr, I .  stwhr-tr var. /on,$ 
caulis I .  superha var. swirenkimrr, L. tc.~ta and L. olVltnl. These for~ns may be designated 
as indicators of organic pollution in water. 
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