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The present paper describes Bacillariophycean members of river Gomati at Lucknow, U.P. A few physico-chemical 
parameters such as 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 identificd from several apparently polluted and unpolluted areas of the river course at 
Lucknow. 
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INTRODUCTION Verma et al. (1992) surveyed the river Gomati at four 
selected stations at Lucknow and observed a number of 

THE diatoms are one of the most ubiquitous phyco- characteristic features associated with water quality as 
aquatic organisms. The importance of diatom species well as micro-algal composition in form of diatoms. 

lies in the sense that each species of this group believab- 
ly occupies a different niche in that aquatic ecosystem feasibility of using diatoms as the potential indicator of 
and responds individually to the dynamics of its chemi- quality. Y. Singh (1979) while studying the ecology of 

Prasad and Singh (1980) emphasized upon the 

cal and physical parameters. Pioneering work on these river Gomati isolated nineteen taxa of diatoms which 
algae of the Indian region are those by Skvortzow (1935) were found to be favoured by heavy sewage effluents. 
on diatoms of Calcutta, Majeed (1935) on diatoms of 
Punjab and Biswas (1937) on diatoms of Loktak lakein 
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 lected in clean plastic containers at monthly intervals 
India. Prasad and Singh (1982) and Kannan and Krish- from four different locations from May, 1990 to April, 
namurty (1985) have highlighted diatoms as indicators 
of waier quality. Gonzalves and Gandhi (1952, 1953, simultaneously. The physico-chemical analyses of the 
1954) and Gandhi (1955), have worked on the diatoms water was done according to the Indian Standard 
of Bombay, Ahmedabad, Mysore, Kolhapur and adjoin- Method of sampling and test for water used in industry 

ing areas of India. 

MATERIALS AND METHOD 

The water samples of the present study were col- 

1991 inclusive of diatoms which were also collected 

IS. 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- Only a few workers have taken up the study of the 

diatoms of Uttar Pradesh notably by C.S. Singh (1961, tified up to generic level and then isolated. Such collec- 
1962,1963, 1964), Ahmad (1972), Saxena (1978), Y. Singh tion were preserved in 4% formalin solution for the 
(1979) Prasad and Singh (1980, 1982), Verma (1990) and 
Tripathy and Pandey (1990). 

identification and purpose of systematic 
mentation. 

docu- 
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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). 

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 ofMay, 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/l at station 1 during the month of 

May, 1990. The minimurn value of dissolved oxygen 
1.60 mg/1l 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. 

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. 
As the river 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. 

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). Station 3 - Situated three kilometers away from 

Station 2 near Papermill at Nishatganj, Lucknow. The 
flow of water at this station is slightly slower. 

1. Gon1phonema - The eight taxa of Gomphonena were 

observed which are: C.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. 
sphacrophorum 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. subventricosun1 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, 283 
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 

Station 4-This last station is situated where the river 
leaves the city. Now this area is knownas 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/1during 
the month of February, 1991 at stations 3 & 4. The 

minimum value of totak hardness 70.00 mg/1 was 

recorded at stations 3 & 4 during the month of August, 

1990 and maximum value of total hardness was 280.00 

Figures148.1. Surirella tenera, 2. Gomphonema lanceolatum var. insignis, 
3.G. magnifeca, 4. G. gracile, 5. G. augur, 6. G. augur 7. G. parvulum, 8. G. 

montanun, 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.cyptocephala var. subsalina, 

17.Cymbella gracilis var. girodif. curta, 18. C. spicula, 19. C. affinis, 20. C. 

prostrata, 21. C. turgida, 22. C. kappi, 23. Symedra ulna, 24. S. ulna, 25. S. 

gaillonii, 26. Nitzschia obtusa, 27. N. thermalis, 28. N. thermalis var. minor, 

29. N. obtusa var. scalpeliformis, 30. N. capitellata, 31. Fragillaria con- 

struens var. binoidis, 32. F. costruens var. binoidis, 33. F. construens var. 

subsalina, 34. Symedra dorsiventralis, 35. Surirella tenera var. nervosa, 36. 

S.ovata, 37. S. ovalis, 38. Pinnularia interrupta, 39, P. subcapitata, 40. 

Surirela robusta, 41, S. linearis, 42. Rhopalodin gibba, 43. Epithemia zebra, 
4. Cyclotella meneghiniana, 45. Rhopalodia musculus, 46. Cyclotela 

glomerata, 47.Cocconeis placentula, 48. Melosira granulata 
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Table-1: Details of occurrence of diatom species 

Stations Yearand Months S.No. Name of Genus No. of Name ofTaxa

Species 
May, Jul, 1990. 

May, Jul, 1990 & Jan, 1991. 

May, June, 1990 

May to Dec, 1990 

May, June, Aug, Sep, 1990 

May, June, 1990 

May, June, Jul, Sept to Nov, 1990 

and Feb, 1991 

1,3 G. lanccolatum var. insignis 
G. magnifeca 

G. gmciler 

G.sphacrophorum 
G. augur 

1. Gomplhonema 
1,2 

1,2,3 
14 
1,2 G. subventricosum 

G. paroulum 1,2,3,4 

May, Nov, 1990 and Jan, 1991 

May, Jun, Nov, Dec, 1990 andd 

Jan, 1991 

May, Oct, 1990 

May, Jun, Sep, Nov, Dec, 1990 

May, Dec, 1990 

May, Jun, 1990 
Jul, Nov, Dec, 1990 

G. montanum var. subclavatum 
1,2,3 2 Cymbela C. affinis 

1 C. spicula 

C. turgida 
C. kappii 
C. gracilis var. girodi f. curla 
C. prostrata 

1,2 
1,2 
1,2 
1,3,4 

May, Oct, Nov, Dec, 1990 
Jun, Nov, 1990 and Jan, 
Feb, 1991 
May, Nov, Dec, 1990 and 
Jan, Feb, 1991 

Jul, Aug, Sep, Nov, Dec, 
1990 and Jan, Feb, 1991 
Jun, 1990 

1,2,3 
1,24

3. Nitzschia N. obtusa 
N. obtusa var. scalpelliformis 

N. thermalis 1,2,4 

2.3N. thermalis var. minor 

4 N.capitellata 
May, Jun, Aug, Oct to Dec, 1990 
May, Jul, Aug, Sep, Nov Dec, 
1990 and Jan, Feb, 1991 
Jun, 1990 

Jul, Sep, Oct, Nov, Dec, 1990 
Nov, 19900 

Jun, Nov, Dec, 1990 

N. Cuspidata var. ambigua 
N. cryptocephala var. subsalina 

2,3,4 
1,2,3,4 

Navicula 

N. salinarum 
3A N. rhynchocephala 

N. simplex 
N. radiosa var. tenella 1,3,4 

Dec, 1990 
Nov, 1990 

6 S. tenera 5. Surirella 
S. tenera var. nervosa 

Jan, 1991 

Oct, 1990 
Jan, 1991 
Nov, 19900 

S. ovata 

S. ovalis 
S. robusta 

S. linearis 

May, Jun, Sep, Oct, Nov, Dec, 
1990 ancd Jan, Feb, 1991 

May, Nov, 1990, and Jan, Feb, 1991 
Oct, 1990 

1,2,3 3 5. ulna 
. Synedra 

1,3,4 S. gaillonil 
S. dorsiventralis 3 

C.glomerata 
C. meneghiniana 

1,2 
1,2 

Oct, 1990 and Jan, 1991 
Jun, Oct, 1990 

2 Cyclotella 

F. construens var. binoidis 

T. construens var. subsalina 
Oct, 1990 
Nov, 1990 

2 Fragillaria 

P.Bubcapitata 
P. interrupta 

Jul, 1990 
Jun, 1990 

2 Pinnularia 9. 

M. granulata May, 1990 
10. Melosira 

Jul, Sep, Oct, Dec, 1990 and 
Jan, Feb, 1991 

C. placentula 1,24 
11. Cocconeis 

. zebra 1,2,3 Nov, 190 and Jan, 191 1 
12. Epithemia 

K gibba Nov, 19900 
Nov, 1990 

2 
13. Rhopalodia R. mubctluu 
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Table-2: Distribution of Bacillariophyceae at Different stations 

Number of Taxa S.No. Name of the Genus 

Station-2 Station-3 Station-4 Station-1 

3 1. Gomphonema 8 

2 4 2. Cymbella 
1 3. Surirella 5 

Nitzschia 

Navicula 2 

2 Cyclotella 

Synedra 2 

5. Cocconeis 

1 Epithemia 
10. Melosira 1 

11. Rhopalodia 
1 12. Pinnularia 

1 13. Fragillaria 

20 18 15 32 Total no. of taxa 

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 ofJune, 
November and December, 1990 (Figs 11-16.) 

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 

5. Surirela- 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). 

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 

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. 

Mean monthly variables S.No. Physico-Chemical 
Parameters 

Station-1 Station-2 Station-3 Station-4 

Water Temp. °C) 26.54 26.41 26.08 26.70 1. 

06.84 06.96 06.9 74 2. pH 
Total Alkalinity (mg/1) 230.08 227.25 221.91 221.00 3. 

175.00 177.75 154.33 162.66 4. Total Hardness (mg/1) 

33.94 5.16 34.00 31.35 . Calcium (mg/1) 

20.20 19.73 15.36 15.73 6. Magnesium (mg/) 
Dissolved Oxygen (mg/1) 10.82 05.56 05.70 06.39 7. 



H8REA 8F MAY;JHRE; ARd SsptstRbsF: t8 Beeembet: 1999 HHFIRS EHE WIRIEF, SEHSGA; SHFIFEIH was geREFally 
FSE8RHE FB EFESH ARE ElEAR wakers: At StAtH8RS 1 
WAlSF WAS SHEHHÍRSI¥ HABRNHESS ARg HAEBAEAMIRAtES 
EBRPAFEH t8 FEPAAIRIRS SALIAAS: THE SEHHS NAHIEHla 
WAS FEHHER¥ FEE8FH8ë fr8M B8llHkse and E8R: 

aRd jARHAFY; FEBFHAFY; 1991: 3: SAHt8t WAS HEREFVEE8 &HFIAE M & N8vPHBEE; 1H3 AA JARHHFY; FEBFHAEY; 1931 t statiSHS 1: 9N: 3: H8SIAEI{HAINS WAS 8PSEFYEH 

7: SMElBtflia= Twe speieS 8f EVElBtelha; E: MEHESIHnigE E8MpAFed t8 stAti8AS 1 &2 The highest valHE 8f F8al 
HAFeRESS WAS 288:08 ME/L{REan value 1738H mE/ 
ARA MASRESIHM WAS 3780 M8/IREAA ¥alue 20:20 
ME/ dHFIRS EHE MBHtH 8f Ma¥; 1999 t stAi8A 1: The 
MANIMUR VAlHE 8f EAlEiUM WAS 57:09 mg/I {MEAA 

dHFRS EHE HSRER^ 8f HNE; GEl8BEE; 1996 AMd JARHAFY; 
1991 Figs #&8: 
FAhapH : TW8 spEies Bf FHRSiMariaF: EBHStFHEHS
vAF: Bmedis WAS FEE8FdSA frem sAHGA I during HE: ValHe 33.94 ME/1) duFing the H8REN 8f JUAE: 10 At 
888F 198Hd F: EBHSHEHEME VAE: SHaliya wA FEEGFHEd 
FSIH SEAiSR & HHFiRG N8vemBSE, 1959 (Figs IH:33 
: Bilarj8 Fhe W8 sPREiS^ 8f Biyglaria WEFE HBAEH 8f FEBFHaF}; 1991 FFable:-3): 
FSEBFHEd:B SHHEApitAtR WAS BbSEFVEd duFing the 
HBHEAS 8f JHly; 1999 A stAtiSN 2 ARA B; ÎHteFFiHBÍÄ WAS 

tation 1 T8EN AIkAlÍRN¥ WAS Highegt s1200 m8/ 

g8Hipheyema paFBHIHHI wAS gEAEFAll¥ FEEBFdsd fr8FM 
l the stAH8AS: E:HH88HIEEA; 8: HBHEHEHEESHH WEFE 
BFESEHE AE StaH8nS 1&E: SpAAEF8BHBFHI *A HBSEFHE 
A stat8RS 2: e: AneEZ{atHAI VAF: HSISHIE WA_ 

i9: MelBSIHH SIHSle SBEEHES 8f MejBSIA SAHHlata was 
8EFEd At stAHBA I dHFiRg MBREH 8f May 199 (Ei8 SESS S E 

SBEEIES 8t EVHIBEHHA WEFS FEEBFHEE: E: aiHi WA F8UA 
Statign 1;2&4E8FAEHÍIS VAF: SËrBei £ EHFt#; E: kapptt; 

11:EBEegneIE = SInSle SBEEiES BÍ EBEE8HEÍS PHAEEHtsla was 
88SEFYA AE stAHBHS 1; 2EI HYARS EHS PÅBNEHS 8f Jul¥; 
SEBtEMBE Bet8berBeeEmber, 1990 and JanÚAFÝ, 
FEBFHAFy: 1981 (Fig : 

S&4 MA E: SHIEHIA BHIY AE StAHOH 1; FBlE=: NaEEH 
EHSpIAAra VAF: AHIBISHA WAS EBMM8AI¥ FSE8FAEA FB A 
EHE stAH8RS EXEEBE SEAEH8A 1 BHE NHbHEHlA SPOES WEFE 

12: EpIRIEHg = SiRgle spEEÍES 8Í EPitheHig ZEBFA Was 8k: H1eS PHAEENEEHla WAS 8BSSFVEE AE all AE StAi8NS EXESPE $EFV�d dHFIRg EHE BÈFÍ8H 8f NgvembeF; 198 nd 
JatHAF: 1531 HE StaHBAS 1;2&3{FIg #3: 
13. MSPAiOd Bhly E8 SBEEIES 8Íf RIepaledia WErE 
FEE8Fatd: bba At stati8A I ANd K: #HUSEKÍHS At stati8n 
B8tR SBEEIES WEFE 888EFVgd dufiRg thE M8REAS 8f FEE8fHed freM all the stati8ns EYESBE stiisH 1:N HEF= 
NevembeF; 1999 FFigs 42 

statibn 3: NisEHiA SpEeies WAS AE AlH EAE StAHBAS BHE HFE 

8BuSa AMd N: HEPHAliE WEFE BBSEFved at all thE StAHSPS 
8XESBE at stAtHBH N: 8BHHSA VAF: SEAÍpEiBFHIN WAS 

HHGis vAF: #HHOF WAS 8BSEFYEE AE StAfiBAs 2E4 EpiBAEHIM 

RESULTS ANB BISEUSSI8N Melesita graMHlAtA *a 8bseFved FrBtm StHtiBA I: 

M8RthIy iAvEStigati8H8f Bhysig8:-¬hemieal 
Barameter 8B WAtEF 8f FIyEF E8MAtÍ ARG Biatem fl8a a 5FsItEH 8BsEFYEH AE SEHHFA ` 3: 

8FEyfive differERE tAxa BEl8ngIRE E8 ERIFEEER SEREFA 8 
BasllarjaphyEEae WAE finally idehtified frem hese sa: St H HHEHHS AE sHtSR 2 FrASHhÄFAN EBH 
ti8ns 8f HvÉF EBMAE:, 6Ht 8f f8FtyivE diatemS AxA E8NSHENS VAE: SHESANAA AE SEAHSH34Ah#SFEEMN WA 

Satiou.ightsea tesaliga4 aRgitsR FeqHently f8unel AESHEIBH 1; 3: iHAFS EhiPty tw8 WEFE FEEBFAed fFem slaf18R 1: EøEnEy rgM 
Statign 2,EightEER FF8M^HHBR3AAG HItEER FF8M SAH8R 
ast IA thE HyEF EBMAH;, MAKIMUM gF8WA BF diAleMS 
WA FEE8FdEH AHFIRE B8IA SHMAHEF ARA WIRtEF SEASBNS 
AS EBMBAFEA E8 FAIRY SEA:BA: 

TRE gERHS CeHMhEHEHA ARH yHbrta wEre fFE: 
guERtY FEEBFdEA dHFIRE HERIH 8t MAY; 198 At StaligNN 
1&2:HghESt ValHE BF IZIE8I¥E8 83VkER WiAN 13.0 
HE/1 SHH8R I HHFHRG ERE PHBHLh 8t FEBHNE¥; 1931: 

t StAtÍBN 1 HHA BNl¥ : 8ts WA FEEBFElSEl FFEBHH SHH8RS 
3: BUFing Ehe MBHEh 8t ul¥; 8 eleven SEHSFH 8E 
diNteRis Were pFESEHEA: BNAMI WEFE HBRINAAE Ad 

Wet AEalee with kigH tempsHtuFE, high 8rRen 
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