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BIO-AQUATIC NATURE OF INDIAN BOTANIC G m E N  LAKES 

J. N. SINCH AND M. K. GHO~H 

A B S T R A C T  

Nine large lakes out of twenty five occurring in the Indian otanic Garden, Howrah, H ham been studied for bio-aquatic nature. The Characteristics 0 stational parameters are 
discwed. It is held that the d i ~ s i t i o n s  of h e  !akes vis-a-vis temporal &anges and the 
human interferences are responsible factors affecting Proper conservation of these water 
bodies. 

INTRODUCTION is ,left out here for a separate treatment, 
The aquaphilous and terrestrial plan corn- (Sin@ Ghosh, 1990). 

munities maintained at the Indian Botanic The aquatic en~ironme.11~ of the garden 
Garden (IBG) are found disposed against the consists of a mosaic of interconnected lakes 
extravagant progress of urbanisation and of varying dimensions. These are linked 
industrialisation on the one hand, and on with the adjacent river-Ganga, a -free 
the other, there is the action of dynamic access to and h.0 of water, being controlled 
forces of riverine onslaughts. by a sluice mechanism on the South eastern 

The Garden (net area I 10 ha) is Ranked side. The lakes number twenty five and 
on the north of the river Ganga (Hooghly) together anmunt to one ninth o i  the total 
on the west bank at Sibpur the district surface area of the garden. 
of Howrah in West Bengal (fig. 1). It f i r  the purposes of the present study, the 
chcs along 1.8 krn facing the river On the D h ~ b i ,  Prain, Khg, Scortechin, Kunstler, 
south east. There is a dense human settle- Diwan, lanardan, Sadir and Leram Lakes 
ment at the remaining boundary of the are selected for their representative dimen- 
Garden which is a source of concern for the sions and dispositions along the gradient of 
comervation of its biota within. Occasional the garden. 
tidal bores during monsoon (July-Sept.) floods 
the area and inflicts damages to its flora and 

METHODS 

their habitat systems (Singh & Ghosh, 19~5)  . One composite water sample (from an 
Except for the introduced and cultivated average of 0.0-30.0 cm. depths) is collected 

species, the distribution of general vegeta- fro111 each lake under investigation for labp 
tion-both quat ic  and terrestrial, appears to ratory analyses at regular intervals of two 
be strikingly heterogeneous The present months in a year. A total of fifty four water 
study is aimed at looking into the characte- samples are analysed immediately after field 
*istics of the heterogeneity in the bio-aquatic collections for the Ca ++, Mg c + Na+ 
environment of the garden lakes and their Co3-- HCo3- and as per procedures 
consemation whereas the bio-terrestrial nature adopted in the Agriculture Hand Book 

(USDA) No. 60, 1954. The Sodium is 
Gat; ,,rrrccipt 9.6.81. ~ . t e  ofaccepunce : 12-5-87. analysed by using the Flame photometer, 



Fig. 1. Plan ofIndian Botanic Garden and distribution of Lakes 
I .  Dhobi ; 2. Prain ; 3. King ; 4. Scortechin ; 5. Kunsteler ; 6. Diwan ; 7. Janardan ; 8. Shadir ; 9. Leram. 

F ig .  Zb. 

Fig. 2a. Showing the 10 lie composition of Lake water. Fig. 2b. Showing the Salinity muqrce of h e  
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the pH by potentiometric method and Elec- as in the case of Diwan lake. The values 
trical conductivity (EC) by Conductivity of pH and residual carbonate recorded in 
bridge at 2g°C. The other characteristin the table-I show that Jake waters are always 
such as Soluble Sodium Percentage (SSP), alkaline and have free residual carbonate. 
Sodium Adsorption Ratio (SAR) and the Fig-2 further reflects the range of variations 
residual Carbonate are determined by follow- in average mineral compositions within lakes, 
ing the above reference. For example, Ca++ ranges from 13 m.e./L 

For determining the phytosociological in lake to 5.4 m.e./L in Sadir lake ; 
components of the aquatic habitats l3raun- Mg++between 0.9 m.e./L in Diwan lake to 
Blanquet method as adopted by Dominion 4.8 m.e-/L in Sadir lake etc. The Sadir lake 
(Kershaw, 1974) have been applied. stands out clearly from the others in the 

RESULTS AND DISCUSSIONS figure to contain highest concentration of 
The chemical ~onstituents of bio-aquatic mineral constituents and consequent high 

environment are discussed here. The perio- values for and SAR. The lowest values 
dic cationic and adionic variation of nine for above constituents, however, range bet- 
lakes and their related properties are present- ween the Diwan and Scortechin lakes. The 
ed in figures (za, ab) and (3) respectively. figure-2a also demonstrates the annual range 

It  is clear from these observations that of variation of the chemical concentration for 
each lake is different from the other in their each lake. For example, the Ca++ concen- 
quantitative and qualitative chemical charac- tration in lake-2 (Prain) ranges from 2.2 

teristics. A salinity sequence of these water m.e./L to 3-5 m.e./L, lowest limit being in 
bodies is proposed on the basis of mean August while the highest is in Apbl ; in 
annual electrical conductivity values (Table-I) lake-8 (Sadir) these range from 2.9 mae./L 
in the order of ~adir>~eram>King>Dhobi to 8.2 m-e./L for the same cation and the 
>prain> ~ ~ ~ ~ ~ d ~ ~ > ~ ~ n s t l e r > S ~ ~ r t e ~ h i n  > lowest concentration being in December and 
Diwan Lakes, The origin of these diversi- the highest in June respectively. Barring a 
ties in the chemical nature of the given lake few exception incidence of usually lowest 
waters are due to the characteristics of the mineral concentration and the related pro- 
in soil compositions of the respective perties and that of the highest attributes 
water bodies. coincide with the months of ~ u ~ u ~ t  to 

The chemical nature of water of the river December for the lower range and February 
Hooghly interferes with the chemis- to June for the higher range respectively. ~t 
9 of the lake waters but it does not appeal may be interpreted that between the periods 
to be a dominant factor though ai times the from August to December the total precipita- 
water level of these lakes are maintained by tion effect in the lake waters becomes greater 
allowing the inflow the river water by than the corresponding rate of evaporation, 
mechanical devices. The Clw range of Sadir and consequently, number of charged pard- 
lake, for example, is 6.0 m.e./L to 25.5 m.e./L cles decrease per unit volume of water ; 
while the adjacent river water shows a whereas in the periods between February to 
maximum ~ 1 -  of 0.75 m.e./L. June, owing to the higher rate of evaporation 
It may be said that the chemical nature of from the Water surface the total volume of 
the iduences the adjacent soil water decreases significantly, and therefore, 
properties which gradually affects the distinct the number of particles get increased per 
chemical nature of the near by lake waters unit volume. 

whereas such effects are conspicuo~sly absent Table 2 shows the mean annual incidence 

in lakes away from the river bank of ~ ~ W n u n i t i a  of vegetation such as the 
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freefloating, rooted submerged/semi-emer- dent from the table that the Sadir lake 
gent and amphibious types within and in the waters with high mineral contents harbour 
immediate vicinity of the standing waters communities of Lemna-Pistia, Hydrilla- 
around each lake referred above. It is evi- Vallisneria etc. The lakes are subjected to 

Table 1 : Mean Annual EC, pH and Residual Carbonates of the lake waters 

Lakes EC in m. rnh~slcrn PH Residual COj" in 
m.e./L. 

Dhobi 
Praia 
King 
S~r,techin 
Kunstler 
Diwan 
Janardan 
Sadir 
Lcram 

- - - - - -- 

Table 2 : Mean Annual incidence of vegetation communities (Par Domin Scale, l o ~ .  dt) 

Vegetation 
Incidence 

Lakes*  

Free fbsting 
Algal mass 2 3 4 2 3 + - - - 
Azdla pirmata R. Br. 1 - - 2 2 - 1 - 1 
EicRhomia crarsi&s (Mart.) S~lms. 4 8 1 1 - - - 1 2 
Ltmna i n o r  Linn. - - 1 4 8 - 5 - 1 
Pis& stratoites Linn. - - - 4 6 - - ' 2  6 
Sddnia auriculafa Aubl . 1 3 3 3 - - 5 - 1 

Rooted Submerged 
A$onogeton natans (Linn.) 

Engl. et Krause - - - - - 2 - 4 - 
Hydn'lfa zarticillata (Linn.) Rayle 8 5 5 3 5 - - 3 3 
Otcllia dimnoides (Linn.) Pers. 1 - - - - 2 - - 1 - 
ValIisneria spiralis Linn . 6 3 3 3 5 4 - 2 2 

Semi-Emergent 
8 r ~ t ~ h y U m  dumarstm Linn. - - 3 4 5 3 6 - 2 
Ludrugia adrcendbm (Limi.) Hara 2 1 1 - - 2 2 2 2 
1;. firmis Lim. 1 1 - 2 1 1 - A 

Nulmbo w i f s r a  Gaertn. - 6 - 5 5 - - 1 - 
N ~ h o i d e s  cristata (Roxb.) 
0. Kuntze 1 5 6 3 - 2 - 2 - 

N v n t p h  nouchali Burm. f, - 2 3 6 2 - - 2 - 
N. sfallah Willd. 2 - - A - - 6 - 5 
ViEioriu omaronita (Poepp.) sow. - 2 - - - - - - - 
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AmphiMooe 
Altemanthera $hi6oxeroides (Mart .) 

Griseb. 2 2 2 3 3 5 2 3 - 
A. sessills (Linn.) DC. 1 4 2 2 1 1 2 3 - - 2 
Manilecr quadrifoia Linn. d 2 2 - - - 
CypGrus ccphdotes Vahl 1 4 2 2 2 - 2 2 2 
C. exultatus Retz. 3 2 1 2 1 1 2 2 1 
C. compresstls Linn. 2 2 1 1 1 1 2 1 - - 2 
C. haspan Linn. 1 2 2 1 1 1 1 
C. iria Linn. 2 2 1 I 2 2 2 I 2 
C .  @aBrus Linn. 1 2 2 1 1 1 1 2 - 
Pobpnum barbaturn Linn. 2 2 5 2 2 2 4 2 2 
P. glabrum Willd. 2 1 2 2 2 3 2 1 1 
P. w r ~ p i f i r  Linn. -1 1 2 2 '1 - 1 1 

1 
2 

P. orientale Linn. 2 1 1 2 1 1 1 1 
S%ir$~ articulatus Linn. 1 5 2 3 1 1 2 3 - 2 
S. sq~arrosus Linn. 2 2 3 2 1 1 2 1 

I__ - 
Terr+oaaJ 

&bclw mlonum (Linn.) l ink .  2 4 4 4 - - - I - 
Pamcum r e w  Linn. 1 2 1 3 3 1 2 - - 
Paspolum conjugaturn Berg. A 1 2 2 - 2 1 - - 
&!&ria g k c a  (Linn.) Bcauv. 2 3 3 2 1 1 2 1 2 

-- 
*Lakes : I-Dhbi ; 2-Prain ; 3-Xing ; 9 - ~ ~ ~ ~  ; &-Sadir ; 73mrdan ; 5-Kunrthr ; 6-Sm!@chin ; 4-DjwII)). 

Table 3 : Carrelation co-eficient between mineral quantity and qualities of lake waters 

- 
Variates Mean Variance S. D. Covariance Corr. Co-&i- - cient (r) 

EC 2.34 1.74 1.32 - - 
SSP 56.6 94.68 9.73 9.92 $0.79'" 
SAR 4.4 3.80 1.95 2.47 +0.96** -- - 

Significant at the Iwel of: (*) . w .  5% (*+I . - 5% and 1 % 

acute human interferences and hence it is dominantly in the lake-z (Rain) with 
very difficult to categorise the communities Salvink and floating mass of algae which is 
strictly to their salt tolerance caps- maintained for the culture of Nelumbo 
cities. However, a prusal of table-2 and species where EC is in between 1.4 to 4,3 
fig2b may reveal the species incidence and m.mhos/c.m. ; SAR 2.4 to 7.7 and SSP 4~ to 
their salt tolerance ranges. For example* 68 ; but the species is conspicuously absent 
the common species like Pistin, Hyd*iNa and when salinity values are greater, for example 
~ r ~ l l i ~ ~ ~ ~ b  etc, can thrive well in extreme in Sadir lake. 
ranges of conductivity between The periodical fluctuations in quantitative 
0,49 m.mhos/cm to 6.8 m.mhos/cm and and qualitative characteristics of lake waters 
between varied ranges of SSP and SAR from are shown in fig. 3. It is dear from the 
38 to and p~ 8.7 respectively The figure that the quantities and their resulmnt 
species of Eichhorfiia though seemed abun- qualities have a close affinity which is also 
dant in the of the garden are located evident from table-3 where a correiation bet- 
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Fig. 3. Shwillg the periodical relationshi s among SSP (Soluble Sodium percentage), SAR (Sodium absorption 
ratia) & EC (f~ectrical conductivity) for each Lab. 

Numbersgiven m Y axis shonring thevalttes of EC. in  m.m.os/cm SAR. and 1110th ofthe SSP. percentage. 
F-February ; A-April ; J-June ; Au-August ; 0-October & D-December. 

ween EC and SSP, and EC and SAR have CONCLUSION 

been w6rked out. Therefore, the amplitude It is evident from the study made so far 
of various communities within these lakes is that the aquatic environment of the Indian 
associated with the varying ranges of chemi- Botanic Garden is noted to be ecologically 
cal properties of waters as apparent from the divergent. The diversity inherent in situ is 
afore-mentioned data, significant for the incidence and abundance 
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of various plant communities of the lakes. 
In fact the botanic areas of the garden are not 
free from biotic disturbances and the resul- 
tant communities are not strictly natural in 
disposition. The apparent heterogeneity as 
noted in the bio-aquatic environments of the 
area is due to the disposition of the water 
bodies in the garden and the impact of 
seasonal cycles coupled with the interruptions 
as a consequence of the regular interferences 

situation and concomitant changes induced 
by the varying periodicity of the climate bur 
it is governed by the man made attributes. 
The inherent heterogeneity of the Indian 
Botanic Garden, therefore, can be rationally 
utilised and conserved for aqua-culture of 
species demanding favourable media which 
are available in plenty here in these lakes. 
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