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The present paper describes Bacillariophycean members of river Gomati at Lucknow, U.P. A few physico-chemical
parameters suchas Water Temperature, pH, Total Alkalinity, Total Hardness, Calcium, Magnesium and Dissolved Oxygen
were periodically analysed. A correlation of these parameters with diatom flora has been attempted at.

The micro-algal flora in form of Benthos, specially the Bacillariophyceae representing thirteen genera and fortyfive
species have been systematically identified from several apparently polluted and unpolluted areas of the river course at

Lucknow.
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INTRODUCTION

THE diatoms are one of the most ubiquitous phyco-
aquatic organisms. The importance of diatom species
lies in the sense that each species of this group believab-
ly occupies a different niche in that aquatic ecosystem
and responds individually to the dynamics of its chemi-
cal and physical parameters. Pioneering work on these
algae of the Indian region are those by Skvortzow (1935)
on diatoms of Calcutta, Majeed (1935) on diatoms of
Punjab and Biswas (1937) on diatoms of Loktak lake in
Assam. Saxena (1968) has given a list of diatoms from
Jammu and Kashmir. Venkataraman (1939) and Krish-
namurty (1954) have described diatom flora of South
India. Prasad and Singh (1982) and Kannan and Krish-
namurty (1985) have highlighted diatoms as indicators
of water quality. Gonzalves and Gandhi (1952, 1953,
1954) and Gandhi (1955), have worked on the diatoms
of Bombay, Ahmedabad, Mysore, Kolhapur and adjoin-
ing areas of India.

Only a few workers have taken up the study of the
diatoms of Uttar Pradesh notably by C.S. Singh (1961,
1962,1963,1964), Ahmad (1972), Saxena (1978), Y. Singh
(1979) Prasad and Singh (1980, 1982), Verma (1990) and
Tripathy and Pandey (1990).

Vermaet al. (1992) surveyed the river Gomati at four
selected stations at Lucknow and observed a number of
characteristic features associated with water quality as
well as micro-algal composition in form of diatoms.

Prasad and Singh (1980) emphasized upon the
feasibility of using diatoms as the potential indicator of
quality. Y. Singh (1979) while studying the ecology of
river Gomati isolated nineteen taxa of diatoms which
were found to be favoured by heavy sewage effluents.

MATERIALS AND METHOD

The water samples of the present study were col-
lected in clean plastic containers at monthly intervals
from four different locations from May, 1990 to April,
1991 inclusive of diatoms which were also collected
simultaneously. The physico-chemical analyses of the
water was done according to the Indian Standard
Method of sampling and test for water used in industry
LS. 3025: 1964. The algal material was examined as soon
as possible after bringing it to the laboratory in the living
condition and later Bacillariophycean forms were iden-
tified up to generic level and then isolated. Such collec-
tion were preserved in 4% formalin solution for the
purpose of systematic identification and docu-
mentation. ‘
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GEOPHYTOLOGY

For the preparation of slides of diatoms the method
as suggested by Patrick and Reimer (1966, p. 94) was
followed. The diatoms were identified with the help of
standard literature particularly in form of monographs
(Hendey, 1964; Hustedt, 1930; Vanderwerf, 1957-1974;
Tiffany & Britton, 1952).

The following four stations were selected from the
course of river Gomati, for the purpose of collection.

Station 1- This upstream station is situated in the
outerskirts of Lucknow where the river enters the city.
Astheriver water is pumped for municipal water works
situated at Aishbagh, the name of this place is Gaughat
pumping station.

Station 2- It is popularly called as Shaheed-Smarak,
this station is situated near Residency Lucknow ap-
proximately six kilometers down stream from station 1.

Station 3 - Situated three kilometers away from
Station 2 near Papermill at Nishatganj, Lucknow. The
flow of water at this station is slightly slower.

Station 4 - This last station is situated where the river
leaves the city. Now this area is known as Gomati Nagar
after inhabitation and development.

OBSERVATION

A- Physico-Chemical Parameters

During the present course of study a total of seven
physico-chemical parameters were selected which are:
Water Temperature, pH, Total Alkalinity, Total Hard-
ness, Calcium, Magnesium and Dissolved Oxygen
(Table 3).

The minimum water temperature was 14°C at sta-
tions 2 & 3 during the month of January, 1991 and
maximum water temperature was 34°C at station 2
during the month of May, 1990. The minimum pH was
7.5 at stations 1 & 2 during the months of May & Decem-
ber 1990. The minimum value of total alkalinity was
70.00 mg/1 recorded at station 3 during the period of
July, 1990 and maximum value was 312.00 mg/1 during
the month of February, 1991 at stations 3 & 4. The
minimum value of total hardness 70.00 mg/l was
recorded at stations 3 & 4 during the month of August,
1990 and maximum value of total hardness was 280.00

mg/1 at station 1 during the month of May, 1990. Mini-
mum value of calcium was 16.00 mg/l at station 1
during the month of May, 1990 and maximum was 56.00
mg/1 at station 1 during the month of June, 1990. The
minimum value of magnesium was 1.92 mg/ 1 recorded
at station 4 during the month of March, 1991 and maxi-
mum was 57.60 mg/1 at station 1 during the month of
May, 1990. The minimur value of dissolved oxygen
1.60 mg/1 was observed during the month of April, 1991
at station 3 and maximum value was 15.50 mg/l at
station 1 during the month of February, 1991.

B-Bacillariophyceae

Fortyfive different taxa of diatoms were observed
from all the four stations of the river Gomati during
present investigation (Figs 1-48). These diatom taxa
belong to following thirteen genera (Table-2) and for-
tyfive species (Table-1).

1. Gomphonema - The eight taxa of Gomphonema were
observed which are: G.lanceolatum var. insignis was
recorded from stations 1&3 during the month of May,
1990. G. magnifeca was observed from stations 1 & 2
during the months of May & July, 1990. G. gracile was
recorded during May & June 1990 at station 1. G.
sphaerophorum was observed at stations 1, 2 & 3 during
the months of May to December, 1990. G. augur was
recorded from stations 1 & 4 during months of May,
June, August & September, 1990. G. subventricosum was
recorded from stations 1&2 during May & June, 1990. G.
parvulum was observed from all the stations during
May, June, July, September, October, November, 1990
and February, 1991. G. montanum var. subclavatum was
observed at station 1 during May, November, 1990 &
January, 1991 (Figs 2-10).

2. Cymbella - The six species of Cymbella were observed
which are : C. affinis was recorded from stations 1, 2&3
during the months of May, June, November, December
1990 and January, 1991. C. spicula was observed at sta-
tion 1 during May & October, 1990. C. turgida was
recorded at stations 1 & 2 during May, June & Septem-
ber to November, 1990. C. kappii was at stations 1 & 2
during the May & December, 1990. C. gracilis var. girodi
f.curta was observed at stations 1 & 2 during the months
of May & June, 1990. C. prostrata was recorded from

Figures1-48.1. Surirella tenera, 2. Gomphonemnalanceolatum var. insignis,
3.G. magnifeca, 4. G. gracile, 5. G.augur, 6.G. augur7.G. paroulum, 8.G.
montanum, 9. G. subventricosum, 10. G. sphaerophorum, 11. Navicula
cuspidata var. ambigua, 12. N. rhynchocephala, 13. N. simplex, 14..N.
salinarum, 15. N. radiosa var. tenella, 16. N. cryptocephala var. subsalina,
17. Cymbella gracilis var. girodif. curta, 18. C. spicula, 19. C. affinis, 20. C.

prostrata, 21. C. turgida, 22. C. kappii, 23. Synedra ulna, 24. S. ulna, 25. 5.
gaillonii, 26. Nitzschia obtusa, 27.N. thennalis, 28. N. thermalis var. minor,

29. N. obtusa var. scalpelliformis, 30. N. capitellata, 31. Fragillaria con-
struens var. binoidis, 32. F. costruens var. binoidis, 33. F. construens var.
subsalina, 34. Synedra dorsiventralis, 35. Surirella tenera var. nervosa, 36.
S.ovata, 37. S. ovalis, 38. Pinnularia interrupta, 39., P. subcapitata, 40.
Surirella robusta, 41., S. linearis, 42. Rhopalodia gibba, 43. Epithemia zebra,
44. Cyclotella meneghiniana, 45. Rhopalodia musculus, 46. Cyclotella
glomerata, 47. Cocconeis placentula, 48. Melosira granulata
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GEOPHYTOLOGY

Table-1: Details of occurrence of dlatom species

SNo.  Name of Genus No. of Name of Taxa Stations  Yearand Months
Specics
L Gomphonema 8 G. lanceolatum vav, ingignis 1,3 May, Jul, 1990. oo
G. magnifeca 1,2 May, Jul, 1990 & Jan, 1991.
G. S”ﬂ:”(.'" 1 Mﬂy, Jl“l(.', |990
G. sphacrophorum 1,23 May to Dec, 1990
G. angur 1,4 May, June, Aug, Sep, 1990
G. subventricosum 1,2 May, June, 1990
G. paronlum 1,234 May, June, Jul, Sept to Nov, 1990
and Feb, 1991
N G. montanum var. subclavatum 1 May, Nov, 1990 and Jan, 1991
2. Cymnbella 6 C. affinis 1,2,3 May, Jun, Nov, Dec, 1990 and
Jan, 1991
C. spicula 1 May, Oct, 1990
C. turgida 1,2 May, Jun, Sep, Nov, Dec, 1990
C. kappii 1,2 May, Dec, 1990
C. gracilis var. girodi f. curla 1,2 May, Jun, 1990
C. prostrata 13,4 Jul, Nov, Dec, 1990
3. Nitzschia 5 N.oblusa 1,2,3 May, Oct, Nov, Dec, 1990
N. obtusa var. scalpelliforinis 1,24 Jun, Nov, 1990 and Jan,
Feb, 1991
N. thermnalis 1,24 May, Nov, Dec, 1990 and
Jan, Feb, 1991
N. thermalis var. minor 23 Jul, Aug, Sep, Nov, Dec,
1990 and Jan, Feb, 1991
N. capitellata 4 Jun, 1990
4. Navicula 6 N. cuspidata var. ambigua 234 May, Jun, Aug, Oct to Dec, 1990
N. cryptocephala var. subsalina 1,234 May, Jul, Aug, Sep, Nov Dec,
1990 and Jan, Feb, 1991
N. salinarum 4 Jun, 1990
N. rhynchocephala 34 Jul, Sep, Oct, Nov, Dec, 1990
N.simplex 3 Nov, 1990
N. radiosa var. tenella 1,34 Jun, Nov, Dec, 1990
5. Surirella 6 S. tenera 1 Dec, 1990
S. tenera var. nervosa 1 Nov, 1990
S. ovata 1 Jan, 1991
S. ovalis 3 Oct, 1990
S. robusta 1 Jan, 1991
S. linearis 1 Nov, 1990
6. Synedra 3 S. ulna 1,2,3 May, Jun, Sep, Oct, Nov, Dec,
1990 and Jan, Feb, 1991
S. gaillonii . 1,34 May, Nov, 1990, and Jan, Feb, 1991
S. dorsiventralis 3 Oct, 1990
7. Cyclotella 2 C. glamem'lal 1,2 Oct, 1990 and Jan, 1991
C. meneghiniana 1,2 Jun, Oct, 1990
8. Fragillaria 2 l conslruens var, binaitli:? 3 Oct, 1990
’ I'. construens var.subsalina 4 Nov, 1990
0. Pinnularia 2 P subcapilaty 2 Jul, 1990
P.interrupla 4 Jun, 1990
; 1 M. granulala 1 May, 1990
10. Melosira 1z
11. Cocconeis 1 C. placentula 1,2,4 Jul, Sep, Oct, Dec, 1990 and
Jan, Lob, 1991
12.  Lpithemin " b L23 Nov, 19% and Jan, 1991
13. Rhopalodia ’ ﬁ ‘,":i:/{:t::'ulm, ! Nov, 1990

e

Nov, 1990
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Table-2 : Distribution of Bacillariophyceae at Different stations

w
z
e

Name of the Genus Number of Taxa
Station-1 Station-2 Station-3 Station4
1 Gomphonema 8 4 3 3
2 Cymbella 6 4 1 2
3. Surirella 5 1 =
4. Nitzschia 3 4 3 2
5. Navicula 2 2 5 4
6. Cyclotella 2 1 - -
7. Synedra 2 1 3 1
8. Cocconeis 1 1 - 1
9. Epithemia 1 1 1 =
10. Melosira 1 - -
11. Rhopalodia 1 1 - -
12. Pinnularia - 1 - 1
13. Fragillaria - 1 1
Total no. of taxa 32 20 18 15

stations 1, 3&4 during the July, November & December,
1990. (Figs. 17-22).

3. Nitzschia- Five species of Nitzschia were observed. N.
obtusa was recorded from stations 1, 2&3 during May
and October to December, 1990. N. obtusa var. scalpel-
liformis was observed at stations 1, 2&3 during the
period of June, November, 1990 and January, February,
1991. N. thermalis was at stations 1, 2&3 during May,
November, December, 1990 and January, February,
1991. N. thermalis var. minor was recorded from stations
2 & 3 during the period of July to December, 1990 and
January, February, 1991. N. capitellata was observed at
station 4 during June, 1990 (Figs 26-30).

4. Navicula - Six species of Navicula were recorded
which are : N. cuspidata var. ambigua was observed from
stations 2, 3&4 during May, June, August, October,
November, December, 1990. N.cryptocephala var. sub-
salina was recorded during the months of May, July to

September, November, December, 1990 and January,
February, 1991 at all the stations. N. salinarum was ob-
served at station 4 during June, 1990. N. rhynchocephala
was found from stations 3 & 4 during July and Septem-
ber to December, 1990. N. simplex was observed at sta-
tion 3 during November, 1990. N.radiosa var. tenella was
recorded fromstations 1,3 &4 during the period of June,
November and December, 1990 (Figs 11-16.)

5. Surirella- The six species of Surirella were recorded
which are : S. tenera was observed at station 1 during
month of December, 1990. S. tenera var. nervosa and S.
linearis were observed at station 1 during the month of
November, 1990. S. ovata and S. robusta were observed
at station 1 during January, 1991. S. ovalis was at station

3 during the month of October, 1990 (Figs 1&35-37 and
40, 41).

6. Synedra - Three species of Synedra were recorded. S.
ulna was recorded from stations 1, 2&3 during the

Table-3. Mean Monthly Values of Physico-Chemical Variables.

SNo. Physico-Chemical Mean monthly variables
Parameters Station-1 Station-2 Station-3 Station—+4

1. Water Temp. (°C) 26.54 26.41 26.08 26.70
2. pH 06.84 06.96 06.90 06.74

3. Total Alkalinity (mg/1) 230.08 227.25 221.91 221.00
4. Total Hardness (mg/1) 175.00 177.75 154.33 162.66
5. Calcium (mg/1) 33.94 35.16 34.00 3135
6. Magnesium (mg/1) 20.20 19.73 15.36 15.73
7. Dissolved Oxygen (mg/1) 10.82 05.56 05.70 06.39
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mamh St May, June; and Se Sptbmhu {8 Becember; 1990
cm ‘IHlHF\ February; 1991 §. Sifllgii was shserved
tmm,t qvawaw B& 1956 4Rd Japuary; rehmqb
At stat i0Rs 1, 384 8. drsienralis Was GBSy
QHHHES toBet, 18‘% j At station 4 thigs §§ 34, 98 & %&S

7. Eye {I fm TS species of Eyelotella, € meneshinimg
qnd ?‘smw kg Were recordid HOM statons 1 & 8
?5’51*1 fh um&g{nuﬁ ot June; Oetober; 1990 and HH&HF\

8: Fragillaria - Twe species oF Fragillaria F. eonstru 1S
NaF: Biisidis Was Fecorded From s }qtmn 3 dutng O¢
tSBeE; 188841195 EONSEFHENS VAF: SHUSAITIA Was fbtémbd
tFOH statis 4 during November; 1990 tFigs 41-39).

9. Bimnularia - The ke species of Binnularia were
P&LBFQSQ B. gub&agmm ¥as gbserved dmmg the
MSRths of 131? 1989 at station 2 and B. ferripia was
abseryed af station 4 during te month of June; 1998
(Figs 38 & 39):

16 Melgsira - Single speciss of Melssita sranulala was
gge%bd at statiSn 1 duFing month of May 1990 (Fig:

1. Eoeeprets - Single s EE&Eléé of §BFEBHEf§ placenttla was
8B§8Rz’8 at stations 1; 3 & 3 during the months of July;
geptember, OclgBer, Pecember, 1886 and jandary;
February, 1891 tFig. 49)

13. Epitheni - §m§18§ &Ei@é BFE ithentia =6bra was 6b-
served HHHH the sﬂs gt svsmla&f 1998 and
Jaruary; 1991 qtataﬂ hs 1,3 & 3 (Fig. 43

13 fisuaisdin - GRlY kA8 a}psa&g of Elfsyalsdm Were

Lo;ma R: 21bba 3t Station 1 and R. piseilis at station

buth species were observed during the mBRths of
N8v&lﬂbb¥ 1990 tEigs 43 & 43).

RESULTS AND BISEUSsION

Menthly ~investigatisn _ ef 1311 188 Ehemieal
paramelers 8F water 8f Hyer éemﬂtm Biatgm FIBH
at each of th& fodr selected stations was dene: A total of

Fiyfive different taxa Bel?ﬂgm 8 thirteen genea of

HFIH h eeae was finally 18@1&1&&9 from Fhese sta-
H8Ha 8f Fiver cematl: 8 ut of fortyfive dialoms txa
thirt twe weye recarded from st ?mi { bm FEOm
statin 3, u hteen from skatien 3and fifteen mgﬂ Huen
fast: In Eﬁb fver Eemati, Maximum ﬁmwth ot diatems
was reearded during Both summer Ahd WIRkE seaseng

48 EBlHBﬁFb {8 FAIRY at4sBh:

T e
RHY FeeBFE
?Hg‘. %1//]:“ 1%-4 value kﬁ gl%ﬂ v BER Wil 13.50)

mfm!aufn thmemh u BIH Ak, 1991
mgnus % FHAAlG WS hﬁlmmy mmdtd al j\tian i

Whibetls wete fre:
v{ 1 Ml atskal mw-

during the WIRICF seasoR: SuFirell was gbﬁbfﬁ”}li
Fecorded rmm fresh and elean waters: At stations
WAlEF Wag secringly HApslitted aRd HREGREIMIRAted

A% EOm %b m Fe ~HHIH§"HH8H§' The gents Navietla
Wag f eqHently feeorded from polluted And €6R:-
tarinated waters of Hyer Eomat at stations 3 & 4 a8
compared to stations 1 & 3. The Righest value of Total
Hardlpess was 38000 mg/| (mean valde 178.00 L ég
aRd MagResium was 37.60 Mg/l (mean value
mg/l EIHHH the menth 8f May: 1956 at statien 1. The

RN wlue of alsmm was §?m Mg/l (mean
valye 33.94 m §/Muﬂn the oAt of JuRe, 1996 at
station 1. Tolal Alkalipity was highest 313.60 m%q/l
fmean valug 331.91 mg/ II% stations 3&4 dufing
FRoRER 8f FeBruary, 1991 (Fable:3):

QHHWIBH{:HI&HHHM&H{Wﬂ@éEH&H feesreed from
all the statisrs: €.#iagHifeca HEFEOSHA WeFe
Bresent at stations 182 6: sp Jigeraphorunt was gbserved
f stations 1; 3&3: & Imiesslamm VaF. iHsignss was at
%Hnsng 183, 6. gignr was found at staHeRs 1 & 3 8i
Species BEE mBela WIS Feearded: €: affinis was feuRd
“HHBH €. gracilis var: girodi b curia, €. kappii,
€. Hiirgida at HHSHS £3, €. prostraia was at statisgs 1.
3ied and € §pfsula SRly at station 1 Frable-1): Nasieula
EHSPiAALA VaF: ambffua Was esmmenly recorded from all
the statioRs except stationr 1 But Nabicula species were
HFHFHHBH«J 3 frequently at stakions 3 & 4 Egees-
fiies placeniuln was ebserved at all the statisns exeept
station 3: Nitzsehin species was at all the statiens ut H:‘E
gbtqasné N. capiiellaia was presented at statish 4, N-
fisa and N thermialis were sbserved aE all the statisRs
except at Statie 4: N. opisa var. sealpellifprams was
reegtdled From all the stations exee tbt-mam N Higr-
gl var: miiner was ebeerved at statisns 3&4. Epitliens
2ebra was reeorded From all the Stations exeept statish 1.
Melosira grantlata was observed Hom Siatioh 1

fyne’dm dorsiveniralis was observed at sHBt‘H 3%
galthioii was recorded Hom stations 1, 3& 4 & il wa
tecorded FrOm stations 1, 3 & 4 Wamﬁ Sibba At
stakion 1 and R. misssenlus at statisn 3. Fragiidvg coi-
stENS VaE Binoides was recorded at 8 J i8R 3 and F.
constrens VAE: sibsalitg at station & hum agme\ W
EE u&ngy fouRel at SEESR 1, 8 lears. S owatd. S

sift, 8. feserd ane 8. M?ﬁ VAE: HEFrONs WeEe shesrved
qtaHtienlmBnlfh BEHES WS mamm FFOM SkatiBRs
4. Burng the mehth o lsl» 1990 eleven SeRer st
m»\\uma gt preseiied: Blaloms were dominant at
gtal im 43 eol rutd ) FERRIRING statisns: Biatoms
yw ally Evmm;‘ e, Cyibeth SifFirett anel Mekosr
were ‘\«mhm with high mnru-\mw Righ syygen
eoneehERtBn, 1o gumn kj matier and tipsiitted
walers however; Nesie fh23ehi andl hmm;m WeFR
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observed iR low l@mrsmnws; [OW OXYRER CORERNER-
Hen; high organie matiers and polluted waters:
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