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1’he ehvirohkeht in mb Mm reservoir

Section - A t Physical Characteristics linked with 

Primary Production*

(a) Location ’* Geographical position 
(h) Climatological data

(c) Morphometry
(d) Edaphie and geological factors

(e) Water level
(f) transparency

(g) Thermometry at Stations A and B.

(h) Hydrogen ion concentration (pH)

(a) Location : Geographical position i
/

. The city of Baroda,.draws its water supply 

from a storage tank or reservoir which is located at 
the north east of Baroda, near a village called nAjwa”
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about twenty four kilometers away from the city at 
22°-18l north latitude. 2he reservoir.is, therefore, 

called the "Ajwa” Lake? it is also known as "Sayaji 
Sarovar1' named after Sir Sayajirao Gaekwad, the late

*»V

ruler of the erstwhile Baroda State, fhe reservoir 
is situated aoout a few kilometers from the foot of 

the famous Pavagadb hill, the most familiar bill of 
Gujarat, situated in Western Panchisahels district. 

She reservoir was first formed by damming the river 
Surya, with a drainage basin of 91*17 sq.km (35»2 
sq.miles) and its storage capacity was 36.81 million 

cubic meters with the full storage level (p.S.L,), 

at R.L. 62.4 meters prior to 1900. React the 

Vishwamitri project was completed in 1900 and it 

added 38.33 sq.km of catchment area. With the 

introduction of this feeder, the P.S.L. of Ajwa 
reservoir was raised to the prect H.L. 63.3 biq Even 

after the construction of this feeder project, it 

was not possible to raise the water level to R.L. 
63*3 in bad monsoon years, therefore, another feeder 

tank, knows as Prat&p Singh reservoir with catchment 

area of 71»58 km was constructed later, fhus, today,



41

the catchment area of the A;jwa reservoir is 203,6 

sq.km and Is at 63*3 m when it has a storage

capacity of 48.1 million cubic meters. She reservoir 

is also provided with a waste weir 240 m long on 

its north and a valve tower with inlets at R,3j.

56.4 m and 3..L, 59*4 m at the deepest portion of the 

reservoir for drawing off water for purification 

works at Himeta about 8 km away from Ajwa on the 

main trunk road to Baroda.

(b) Climatological data :

(Tables A and B in Appendix)

The data relating to air temperature, humidity, 

wind velocity, rainfall and hour© of bright sunshine 

for 1969 and 1970 respectively are shown in Appendix 

fable© A and jS*

They represent the data recorded daily at the 

meteorological observatory located at the campus of 

M.S. University of Baroda. She reservoir ia, however,
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situated about 24 to away from the campus and no 

meteorological station is available anywhere 

adjoining the reservoir, The nearest observatory 

from t > which the data is available is that at 

the campus and data from this observatory hare been 

used for the purpose of the present study.

Seasons in area of study .

Baroda (Bong 73° 13* Si Bat. 22° 18»H) is about 

31 to 40 meters above sea level and is surrounded by 

flat country.She following classification of the 

weather in the area Is based on the meteorological 

data collected between 1957 and 1965 by the 

Meteorological Observatory, Faculty of Science, M.8. 

University of Baroda, Baroda.

Summer (March to May ). The atmospheric 

temperature at any time does not drop below 3°C. She 

daily maximum temperature is always above 28°C and 

may go as high as 47°C. The maximum range of relative 
humidity is 13$ to 97$. She rainfall is scarce end 

usually not more than 15 mm*
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Monsoon (Wet Summer). (1) Early‘monsoon (June). 

The air temperature never rises above 44®C. She 
relative humidity range® from 55$ to 100$. A monthly 

rainfall may range from 0 to 232 mm#

(2) Mid monsoon (July to September)* She air 

temperature at any time is between 20*0 and 41°0*
She relative humidity ranges between 85$ to 100$.

A monthly total of rainfall is always above 4 mm 
and may be as high as 650 mm*

(3) bate monsoon (October ). October is also 

considered as a transitional period between monsoon 

and Winter* She air temperature at any time is 

between 13®C to 45 ®C. The relative humidity may 
range from 89$ to 99$ and the total rainfall ranges 

from 0 to 111 mm.

Winter ( November to February ). She daily 

minimum temperature is always below 25°C and may 

on certain days, be as low as 3®C* The daily maximum 

temperature never goes above 40®C. The relative 

humidity is on the whole moderate and at no time 
drops below 22$. The sky is usually clear and it



rarely rains (Haifc « liazak, 196?)

The weather during the period of study is 

suraraerieed in Table 1,

(i) Atmospheric tea^perature (°C) j

The annual range and average values for the 

monthly mean maximum and minimum mean value© are 

shown below #

Table - 1

Annuel range end average temperature of air
C°0)

Annual range * Annual average
year Kean

maximum
Kean
minimum

Kean
maximum

Kean
minimum

1969 42.1 14.3 33*3 23.2

1970 41.8 12,6 29.6 23.1

The seasonal values for the monthly mean 

maximum and minimum temperatures are given under in 

Table-2.
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Sable - 2

Average seasonal values of atmospheric 

temperature. March 19G9 through October 
1970

Seasons 1969-1970
Mean
maximum

00

Mean
minimum

°C

Bummer
(March 1969-May 1969) 39.8 23.9
Monsoon (Wet Summer)

i) Early monsoon 
(June) 31.7 25.2

it) Mid monsoon
(July to Sept.) 31.3 25.1

Ill) late monsoon 
(Oot.1969) 37.2 23.5

Winter
(lav.1969 - Feb.1970)

Summer

24.6 14 r3

(March 1970-May 1970) 37.4 23.2

Monsoon
1) Early monsoon 

(June 1970) 31.3 24*8
il) Mid monsoon

(July-8ept.1970) 31.2 24.7
111) late monsoon 

(Oct.1970) 31.6 23.5
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The maximum temperature is reached in April 
or May and minimum in January. There ie a gradual 

increase of mean maximum temperature from January 
to April or Hay, and there is a gradual fall from 

May onwards till a little lower temperature is 

reached in August largely due to rains. 2*taere is 

again a gradual fall until the second minimum is 

reached in December. She mean minimum values also 

show the same trend but with a slight difference 

compared with the mean maximum values. To begin 

with, there is a gradual riBe in temperature from 

January until the maximum ie reached in June? then, 

there is a gradual fall until the lowest temperature 

ie reached in December.

(ii) Hours of bright sunshine t

The maximum daily average varied from 

11.20 hours in May in 1969 to 10.92 hours in May in 

1970, The loosest figure of 2.04 hours was observed 

in August, 1969. Corresponding value for August 1970 
was 5-00 hours. The'values for the four seasons are 

shown in Table-3.



fable - 3

Observed boars of bright sunshine

Seasons March 1969-Ootober 1970
Hours per day 

Lowest Highest

Summer
(March 1969-May 1969) 9.2 9.6
Monsoon (Y'et Summer)
i) Early monsoon 

(June) 9.1
ii). Mid monsoon 

(Juiy-Sept.) 2.0 10.1
iii) Late monsoon 

(Oct.1969) 8.0

Winter
(Hov.1969-Feb.1970) a.3 9.7
Summer
(March 1970-May 1970) 9.7 11.6

Monsoon
*

i) Early monsoon 
(June 1970) 3.7

ii) ;did monsoon
(«Tuly-Sept.1970) 2.6 6.9

lit) Late monsoon 
(Oct.1970) 10.2
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0 ' <Ui) Hal a fall (mm).

the records of rainfall in the catchment 

area extending over a period of 64 years (1890 to 
1953) show that the rainfall was below 250 mm 

(10 inches) in two yeere, below 375 mo (15 inches) 

in four years, below 626 mm (25 inches) in nine 

years, and 900 msa(40 inches) in 35 years * ffhe average 

rainfall for 64 years1 period was 1100 mm (44 inches) 

according to Modak (1955).

She total annual rainfall for 1969 was 

1096.6 wm and for 1970 it was 1341.6 mm. She number 

of raining days was 62 in 1969 and 85 in 1970.

(c) Morphometry : C p>s- 2 J

She reservoir is dammed on one side only and 

the length of the dam or embankment is 5.47 km 

(3.4 miles). It*s maximum length at full tank level 

(E.l. 211) is 6*52 kia (4*05 miles), its breadth is 

5*34 km (3*26 miles), She shore line circumference 

is 24*72 km (13*5 miles). She mean breadth is 2*1 km 

(1.305 miles) and depth is 3*4 m (11.32 ft.), the 

maximum depth being 9.0 m (30 ft*).
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Cd) Maphlo and Geological Factors *

The mein catchment area of the reservoir is 
composed of reserve forests consisting of trees. 
Cultivated lands and plantations are negligible.
The feeder streams carry a lot of silt during the 
monsoon season making the water in the reservoir 
turbid for nearly six months in the year i.e. from 
July to October.

The regional geology of the area around the 
A;jwa reservoir can be summarised as follows *

Alluvial deposits - recent and sub-recent 
Basalts of Beecan trap - Cutaoco - Eoeine 
Sandstone of Bagh beds - Cretaceous

(Jayangauder, 1964)

(e) Water level s

Ordinarily the level of water depends upon 
climatic conditions ©specially rainfall and temperature 
of the locality in which the reservoir is situated 
and on the draw-off for the town water supply. The

♦
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ruining season for this region is the south-west 

monsoon season i.e. July to September, when the 

reservoir gets filled with tbe river and rain 

water from the water-shed, fbe water levels on 

the days of sample collection are shown in Appendix 

Tab!e B. The maximum and minimum levels and the 

seasonal changes during 1969 and 1970 are shown in 

fable Ho.4*

fable - 4

Level of water during 1969 and 1970

Year Maximum
Cm)

Month Maximum
(m)

Monish

1969 8.77 September 4.10 June
1970 9.04 October 6.90 June

fhe water level decreased gradually from 

January to June or July when the lowest level was 

reached, fhereafter, on account of rains the level 

rose up abruptly to -toe maximum in September or 

October and later continued to decrease in successive 

months, ffae shallow depths of water resulting from



r

t -
\\.?A /J

- - ;:
5 the decrease in water level encourag^gbe^r*»/

development of aquatic vegetation in very large 
: areas ia the reservoir every year.

(f) Transparency (Sacohl’e Depth).

In September the transparency was as low 

as 47 era due to inflow of turbid rain waters. In 
the successive months it increased til March, then 
it was slightly reduced due to higher algal growth, 
the maximum transparency (250 era) was recorded in 
October 1970.

(g) Thermometry t (Tables lo.P and H Appendix)

Temperature of water is an important attribute 
which has to be taken into account in productivity 
studies. The temperature data collected at Station 
A in the deepest portion of the reservoir 1b conei- 

i dered to represent the mean temperature conditions
of the entire reservoir during the period under 
diecuaeion.The data at Station 1 represents the, 
temperature of water in the area with maximum 
macrophytee.
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SfAflOK A

Temperature of the Surface V/ater

It can be seen from Figures 3 and 4 and 

Tables 5*6 and 7 that the highest temperature at the 

surface of water was recorded in May. April and 

June were almost as hot as May.There was a slight 

fall in the temperature in the mid monsoon (July, 

August and September}? but in October (i.e. late 

monsoon), there was once again a rise In 

temperatures. An abrupt fall in the temperature 

was recorded in November and it reached the lowest 

in January, December was also generally cold 

(temperatures being closer to that of January). 

Thereafter temperature rose till the maximum was 

reached in May.The temperature variations in the 

water closely correspond with that of the atmospheric 

temperature.
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fhe temperature of the surface water and its seasonal 

variations are summerised in tabular statement below :

fable *• 6
Maximum and Minimum temperature (monthly average in °C)

in 1969-70 
STAflOII - A

ffiae'o'f ..1969 ''r'........1970 " '."..1^69........""r 1970 ...'
collec- Value Month Value Month Value Month' Value Month 
tion _

KtBST MAXIMUM SECOND MAXIMUM
Early
morning 27.T June 27.6 June 27.5 Oct. 27.4- Oct.
After­
noon 32.3 May 32.3 May. 31.8 Oct. 31.1 Oct.
1st half 
of night 30.2 May 31.2 May 29.9 Oct. 30.4 Oct.
2nd half 
of night 28.2 May 28.9 May 28.2 Oct. 28.2 Oct.

•FIRSf MINIMUM SECOND MINIMUM

Early
morning 26.0 Sept. 19*1 Jan. 20.6 Dec. 26.0 Sept.
After­
noon 29.8 Sept. 23*0 Jan. 26.3 Dec. 28.6 Sept.
1st half 
of night 27.5 Sept. 22.0 Jan. 24.7 Deo. 27.5 Sept.
2nd half 
of night 26.6 Sept. 21.3 Jan. 21.4 Dec. 26.6 Sept.
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fhe seasonal variations in the temperature are shown 

in Sable-7.

Sable - 7
Seasonal variation in temperature (°C) of surface water 

during; 1969 ana 1970 

•' SMION-A/

Seasons Early
morning

After­
noon

1st half 
of night

2nd half 
of night

Summer
TSarcEl969-May 1969) 27.2 32.6 £8.8 27.5
HonsoonfWet summer) i

i) Early monsoon 
(June)

27.7 32.1 28.9 27.3

ii) Mid monsoon 
(jult-Sept.)

26.6 30.2 28.1 27.1

iii)late monsoon 
(Oct.1969)

27.5 31.8 29.9 28.2

Winter(Nov.i969-Eeb.1970) 22.1 25.7 24.4 23.4

Summer(March-May 1970)
£7.1 31.6 29.3 27.5

Monsoon
i) Early monsoon 

(June 1970)
27.6 31.4 29.6 28.2

ii) Hid monsoon
(July-Sept.1970)

26.5 29.8 28.5 . 27.2

iii) Hate monsoon 
(Oct.1970) 27.4 31.1 30.4 28.2
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Early morning series 1969 * (Figure 3)

The highest temperature recorded was 27*7°C 
and it use reached in dune! thereafter there was 
a fall In the monsoon season when the lower 
temperature of 26.0 was reached in September} and 
later there was a slight rise until October. Then, 
during the poet-monsoon there was a gradual fall 
until the lowest temperature of the year 20.6°C 
was reached in December.

Early morning series 1970 s

During the cold weather the lowest temperature 
of 19.1 °C was recorded in January .Then there was a 
rise in the temperature in the hot weather until the 
highest of 27»6°C was reached in June? thereafter 
during monsoon season the second lower was reached 
in September and then a rise in Qotober only to be 
followed by a decline in temperature.

Afternoon series 1969 * (Figure 4)

During the hot weather the highest temperature
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19 of 52.8°C was reach in May followed by a rapid fall.

Put in the monsoon there was a rise of temperature 
until the second peek of 31*8°C was reached in October, 
thereafter there was a gradual fall in the post-monsoon.

Afternoon series 1970 *

the lowest temperature of 23»0®C was recorded 
in January, the rise in the temperature was gradual, 
and it reached the maximum of 32.3aC in Hay.there­
after there was a slight fell in temperature in 
monsoon. But later it increased to 31*1®C in October.

Night series 1969-70 s

the temperatures of the first and the second 
halves of the night also showed two maxima and two 
minima during the study •

Hight series 1970 s

She highest temperatures of 31.2 in Hay 28.9 °C 

also in May were reached in first and second halves 
of night respectively.Shen there was a fall.
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0 , flflflht series 1970 :

Ibe lowest temperature was 22*0 and 21.3 °C 

In January which was followed by a rise till May 

when the hfehest temperature was 31 • 2 and 28.9 *C 

respectively. She second peak of 30.4 and 28.2 °C 

was in October.

lemperatux*e of bottom layer

She temperature at the bottom layer of water 

showed a similar trend to that of the surface water.

i
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SeasomtSbmai variations.

fbe maximum and minimum values are shown in 
Table-9.

Sable - 9
Maximum and Minimum temperature in 1969-70 

STATION - A
fc

Time of 1969 1970 1969 1970
collection Value Month Value, Month Value Month Value Month

FIRST MAXIMUM SECOND MAXIMUM „
Early
morning 27.3 June 28.1 May 26.6 Oct. 26.8 Oct.
After­
noon 29.4 June 29.8 May 27.6 Oct. 29.3 Oat.
1st half 
of night 28,0 June 28.9 May 26.9 Oct, 28.9 Oct.
2nd half 
of night 27.3 June 28.5 May 26.9 Oct. 27.9 Oct.

FIRST MINIMUM S1SG0HB MINIMUM
Early
morning 26.0 Sept. 19*9 " Jan. 20,6 Dec. 26.2 Sept.
After­
noon 27.6 Sept. 20,4 Jan. 21.0 Dec. 27.4 Sept.
1st half 
of night 27.2 Sept. 19.9 Jan. 20.9 Dec. 26.2 Sept.
2nd half 
of night 26.4 Sept. 19.9 Jan. 20.7 Dec. 26.8 Sept.
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23 There were two maxima and two minima. The 

maxima for the early morning series varied between 

26.6°C and 28.1 °C and for the afternoon series 

be tween27 • 6°C and 29.8°C? for the first half of the 

night between 28.0°C and 29iO°C and for the second half 

of the night between 26.9°C and 28.5°C. The seasonal 

variations are given in Table-10.

Early morning series 1969 s (Figure 3)

The average summer temperature was 26.8°C, 

monsoon temperature was lower and then once again 
a rise until it reached the second maximum of 26.6°C 

in October.

Early morning series • 1970 *

The lowest temperature was 19»9®C in January 

which was followed by rise In temperature and the 
highest of the hot weather was 28.1 °C in Ifiay. Thereafter 

there was a fall and the second minimum was 26.2°C 

in September? then a rise to be followed by a decline 

in temperature in the post-monsoon.
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V Setble - 10

Seasonal Variations in temperature (°C) of bottom 

layer of water durlaM 1969 and 1970 (SgAglOH - A )

Seasons Early
morning

After­
noon

1st half 
of night

2nd blf 
of night

Summer
(March-May 1969)

Monsoon (Wet Summer)

26.3 29.2 27.3 26.4

t) Early monsoon 
(June)

27.3 29.4 28.0 27.3

11) MIS monsoon
(Jult to Sept.)

26.4 28.4 27.4 ,26.6

iii)juate monsoon 
(Oot.1969)

26.6 27.6 26.9 26.9

V/ Inter 22.1 22.8 22.6 22.4
(Ifov.1969-Feb.1970)

Summer 26.3 27.8 27.2 26.8
(March-May 1970)

Monsoon
1) Early monsoon 

(June 1970)
27.3 28.7 28*4 27.8

11) Mid monsoon
(July-Sept.1970)

26.5 28.6 27.8 26.9

lii) late monsoon 
(Oct.1970)

26.8 29.3 28.9 27.7
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Afternoon aeriea 1969 * (Figure 4)

fbe highest temperature was 29*4 in June 

followed by a rapid fall in September to 27.6 °G.

But in late monsoon there was slight rise of 

temperature until the second peak 27*6 was reached 
in October•thereafter there was a fall in the post- 

monsoon*

Afternoon series 1970 *

The lowest temperature of 19*9°C was recorded 
in January* the rise through S'ebruexy, March and 

April was gradual and it reached the maximum of 

29*8°C in May* the second minimum ms in September 

which was followed by decline in the temperature to 

the post-monsoon.

iUftfat series 1969-70 s

The night temperature of the bottom layer also 

showed a similar trend in the seasonal variations as 

st the surface.
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SfAflQH - B

The temperature at surface and bottom layers 

of water at station B have been tabulated belo% c Table iu- 

The variations in the temperature are similar to 

Station-A.

She temperature of the surface water and its 

seasonal variations are summarised in (Cable-12.

(Che seasonal variations are shovm in 

fable-13.

Early morning aeries 1969 • (Figure 5 )

In the month of October, ttoe temperature 

recorded was 26.9°C. (thereafter, there was a rapid 

fall end the lowest temperature was 20.1*0 in 

December.

'Early moaning series 1970$

During the cold weather the lowest temperature 

of 19.4°0 was recorded in January, (thereafter there 

was a rise in the temperature in the hot weather until
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table - 12

M&admuia and Minimum temperature in 1969-1970

time of 1969 1970 1969 1970
collec­
tion

Value Month Value Month Value Month

larly
morning

flESf MAXIMUM

- 27.3 June

SECOND MAXIMUM

26.9 Oot, 27.2 Oct.

Afternoon mm mm 32.1 May 31.6 Oct. 31.2 Oct.

1st half 
of night - - v 30.7 Msy 30.1 Oct* 30.5 Oot.

2nd half 
of night - - 28.2

/

May 27.9 Oot. 27.3 Oct.

t

FIRSt MINIMUM sBOOH'D MINIMUM

Early
morning mm - 19.4 Jan. 20.1 Deo. 26.1 July

Afternoon mm mm 23.1 Jan. 26.0 Dec. 28.9 Sept

Isthalf 
of night mm mm 22.0 Feb. 24.9 Dec. 28.5 Sept

2nd half 
of night •» mtm 21.3 Jan. 21.7 Dec. 26.7 Sept
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Sable - 13

Seasonal variation in temperature of surface water

1969-70

Early After- 1st half 2nd half 
morning noon of night of night

Late monsoon
(October 1969)

26.9 51.6 30.1 27.9

Winter 22.5 25.5 24.4 23.1

(Sov«1969-Feb. 1970}

SumserCwet summer) 
(March-Hay 1970)

26.6 31.0 28.7 27.5

Monsoon

1) Early monsoon 
(June 1970)

27.5 51.5 29.6 •28.2

ii) Mid monsoon
(July-Sept.1970)

26.4 29.9 28.9 27.6

iii) Late monsoon 27.2 52.2 30.5 28.6
(Oct.1970)
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50 tbe highest of 27.3 SC was reached in June. July

temperature was 26.1 which was the second minimum 

and then there was rise in the temperature in 

October which was 27.2 °Ct the second maximum.

Afternoon series 1969 * (Figure 5)

She temperature in October was 31»6°C which 

was followed by an abrupt fall to 26.0°C in December.

Afternoon series 1970 *

She lowest temperature of 23»1°C of the cold 

season was reached in January• Then there was a 

gradual rise till it reached the maximum of 32.1 in 

Kay.Sfaen there was a slight fall in the temperature; 

once again the second maximum of 31«2°C was reached 

in October.

Sempereture of bottom layer and its seasonal 

, variations t

She maximum and minimum values are shown in 

Sable-14.
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51
WiM - 14

Haa&gnim and Mild gum temperature la 1969-1970

Time of 1969 1970 1969 1970
collection Value Month Value Month Value Month ValueKonth

mm MAXIMUM SECOND MAXIMUM

Barly
morning m - 27.0 May 25.9 Oct. 27.2 Oct.

After­
noon - - 29*4 ley 27.0 Oct. 31.2 Oct.

Sight - 23.7 May 26,7 Oct. 29.2 Oct.

FIBS® MINIMUM SECOND MINIMUM

Early
morning m.z Dec. 20.7 Jan. * 26.2 Sept

After­
noon 21.2 Dec* 21.0 Jan. - - 27*9 Sept

Night 20.7 Sec. 20.9 Jan. - • 27*6 Sept

She seasonal variation is given in fable-19.
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Sable - 15

Seasonal variations la temperature (°c) of bottom layer
r *

of water during 1969-70 (STATXCN-B)

Seasons Early
morning

After­
noon

1st half 2nd half
Of night of night

late monsoon 
(October 1969)

25.9 27.0 26.7 26,3

Winter
(Nov,1969-Peb,1970)

21,6 24.6 22.7 22,6

Summer 26,9 27.6 26.9 26.3
(BJercb-May 1970}

Monsoon
1) Early monsoon 

(June 1970)
27.4 28.5 28.1 27.7

11) Mid monsoon
(July-Sept.1970)

26.6 28.3 27.8 27.0

ill) Late monsoon 
(Oct.1970) 27.0 29.4 29.2 27.7

She differences of the temperature® of the 

bottom layers at Stations A and B were negligible 

and the seasonal variations also showed the similar 

trend.



71

gable - 16
Buyface and bottom temperatures (°C) and their differences 

la the early moralng (SffAglOff-A)

Months Surface Bottom Diffe 
reace

Surface Bottom Diffe­
rence

January mm - mm 20.2 19.9 0.3
February - mm - 19.1 19.5 0.4
March 26*8 26.5 0.5 26.0 25.1 0.9
April 27.2 27.0 0.2 27.7 27.5 0.2

May 27.5 27.0 0.5 27.6 28.1 0.5

June 27.7 27.5 0.4 27.6 27.3 0.3

July 26.9 26.5 0.6 26 *4 27.0 0.6

August 26.8 26.7 0.1 27.1 26.4 0.7

September 26.0 26.0 0.0 26.0 26.2 0.2
October 27.5 26.6 0.9 27.4 26.8 0.6
Movetaber 26.6 26.6 0.0

December 20.6 20.6 0.0
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fable - 17
Surface said bottom temperature (aC) and their differ me eg 

la the afternoon (STASIQH-A)

Months Surface Bottom Blffe- Surface Bottom Diffe­
rence renc©

January - - - 23.0 20.7 2.3
February . - m - 23.4 20.7 2.3
March 32.2 29.1 3.1 30.6 25.8 4.3
April 32.9 29.5 3.4 31.9 28.2 3.7
May 32.8 28.9 3.9 32.3 29.3 3.0
June 32.1 29.4 2.7 31.4 28.7 2.7
July 30.4 28.7 1.7 30.9 28.4 2.5
August 30.4 27.5 2.9 29.9 29.1 0.8
September 29.8 27.6 2.2 28.6 27.4 1.2
October 31.8 27.6 4.2 31.1 29.3 1.8
Hovember 29.0 27.0 2.0 mm - -
December 26.3 21.0 5.3 mm - _

/
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thermal stratification.

: (a) She early morning series sad. afternoon 
series of temperature measurements taken on the same 
day every ©oath in the vertical direction at S.tation- 
A for 1969 and 1970 are considered for the purpose of 
studying the thermal stratification.

In fable-16 the surface and bottom tempera­
tures and their differences are shown for the early
morning series, fhis data show that the differences

!n
between surface and bottom temperatures^the early
morning ranged between 0.0®C and 0.9°C. In some

/

months there was practically no difference at all.
In other words the condition in the reservoir was 
isothermal in the early hours for the whole year. It 
would appear that there was complete circulation or 
turnover of the water in the reservoir taking place 
every day, through .out the year, and hence the 
isothermal condition in the early morning hours.

<b) fhe afternoon series of surface and 
bottom temperatures are shown in fable-17* Almost 
all through out year there was greater (compared to
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the early mo ruling series) difference in the 

temperatures between the surface and bottom layers, 
indicating the existence of a well defined thermal 
stratification, ffhus there was well defined daily 
thermal stratification end the circulation or turn­
over before the early morning hours through out the 
year in the waler of Ajwa Reservoir. Also the entire 
reservoir gets heated up during the course of the 
day especially in the afternoon as a result of 
miob the bottom temperature also rise and show 
seasonal variations similar to the atmospheric 
temperature. 2heee changes affect the biological 
productivity in the reservoir, as will be seen later.

(h) Hydrogen ion concentration (pH) s

Determinations of pH were made in the surface 
samples drawn in the early morning and afternoon 
hour© (detailed in Chspter-3). 'Ihe maximum pH varied 

between 8.5 and 8.5 and the minimum between 8.1 and 
8.2 in the early morning samples. In the case of the 
afternoon samples, the maximum was 8.8 and the minimum
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57 varied between 8.2 and 8*1.

; fhe results of the monthly variations are 
shown below for one year (1989-70) for the surface 

water9 cTable is).

fable - 18

pH of water on the dates of 
collection

Bate -month Early
morning

After­
noon

Diffe­
rence

19 6 9 ■
March - 24- 8.5 8.6 0.5
April - 21 8.5 8.6 0.3
May - 25 8.5 8*8 0.3
June - 15 8.2 8.8 0.6
July - 14 8.2 8.6 0.4
August - 15 8.4 8.5 0.1
September - 15 8*2 8.2 0.0
October - 22 8.2 8.5 , 0.1
November - 28 8.1 8.3 0.2
December - 27 8.1 8.3 0.2

19 7 0

January » 7 8*3 8*4 0.1
February - 10 8.2 0.1 0.1
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ftee pH values were comparatively higher 
during the period March to July. Comparing the early 
morning and afternoon values, it is found that the 
afternoon values are more alkaline and the increase, 
in alkalinity has to he attributed to photosynthesis.
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SBCSIOff B t fhe Chemical Environment and Nutrient 
Supply linked with primary production.

(a) General Characteristics of the water s

1) Hardness 
ii) Chloride 
Hi) Dissolved gases

1) Free COg
2) Dissolved oxygen at Stations A and B and
3) Percentage saturation values of Oxygen 

and Stations A and B*

(b) Ions Involved in plant nutrition s

1} Inorganic forms of nitrogen 
11) Phosphate (PO^) 

ill) Silicate (BlOg) 
iv) Iron
v) Calcium, Sodium and Potassium*

o
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| a) General Character1stica of the Water t

In this section an attempt Is mode to indicate 

the relative abundance of the ma^or ionic constituents 

. and their seasonal variation© in the Ajwa reservoir*

(i) fhe hardness in jywa was mainly due to 

bicarbonates and to some extent carbonates of calcium 
and magnesium (ii) Chlorides* fhe figures for hardness 

and chloride for 1969-70 are Bhown in fable 19 for one 

year.
fable-19

Hardness and Chlorides in Surface sample

Sate Darts oer million 
Hardness Chloride

Water level 
(actual depth in 

meters)
1969

larch - 24 156 62 7.06
April - 21 160 70 6.72
May - 25 170 75 5.73
June - 13 176 76 4.10
July — 14 160 73 4.63
Aug. - 15 150 48 6.20
Sept. - 15 140 40 8.77
Cot. - 23 143 43 8.67
Hov. - 26 145 48 • 8.40
Dec. - 27 148 50 8.19

1970
Jan. - 7 146 50 7.91
Feb. - 10 148 50 7.81
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In respect of hardness, the value varied from a 

minimum of 140 in September to a maximum of 176 in June* 

7bere me a gradual increase fro® March to June when 

the maximum was reached* thereafter, there was a gradual 

decline until September when the minimum was reached 

and then again there was a gradual rise in values*

faylor (1958) has classified waters ae "soft" 

and "hard" (depending on the hardness which was mainly 

due to bicarbonates and to some extent carbonates of 
calcium and magnesium) as detailed below $

Less than 50 ppm

Fro© 50 to 100 ppsa

From 100 to 150 ppm

More than 150 and less than 250 ppm

More than 250 and less than 550 ppm

More than 350 ppm

Soft

Moderately soft 

Slightly hard 

Moderately hard 

Hard

Vexy hard

According to the above classification, the 

waters of the A^wa reservoir range between slightly 

hard and moderately hard.
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She seasonal variation in the values of hardness 
is also found to vary inversely with the reservoir 
level, indicating that ohanges In concentration of 
solutes due to evaporation were responsible for thie 
variation.

80

(it) Chloride (See Sable 19)

She values were found to vary fro© a 
minimus of 40 ppm in September to a maximum of 76 ppm 
in June* fhe contents were found to increase from March 
to June and thereafter to decrease until September, 
thereafter there was a gradual rise again till June.

(ill) dissolved gases.

(1) Free CO^ : Carbon dioxide was not

found at sny time during the period of investigation.

(2) Dissolved oxygen* fhe results of 

oxygen determinations are expressed in railigrams per 
litre mid also in terms of percentage saturation which 
was calculated from the table given in ’Standard Methods’ 
(1965). She results are presented in following tables.
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STATION A\ —

She oxygen content at surface and bottom layers 
of water are shown in tables zo and ss .

She dissolved oxygen is dependent on following 
physical and biological factors*

(i) Air and consequently water temperature*
(ii) Exchange of gases between air and water 

at the interface.
(iii) '<?ind velocity and consequently turbulence,
(iv) Solar energy radiant on the surface and

its penetration into deeper layers affected 
by turbidity of water.

(v) Amount of photosynthetic cover.
(vi) Amount of total (animal, plant and 

bectarial) respiration.

(a) fffae oxvaen content In the surface layer and its 

seasonal variations (gables 21 and 22)



fa
bl

e -
 20

O
xy

ge
n c

on
te

nt
 (sa

g/
1)

 la 
su

rf
ac

e l
ay

er
s o

f -
ea

te
r

sm
io

ff a

Q
O t\D

* A
pr

il t
o O

ct
ob

er
\

on
ly

 mi
d n

ig
ht

 ra
te

s.

•0
0
PS

o•
K£> I

CM
• 1

in
•vO 1

•
\0 1

*►
Ja; • 1 •

in i
©

*in 1
ON

♦ 1

•
4*
0
O

cn
V

**3*

©
•VO

M3
•

in

o
•

s>

CM
•

in

VO
*

VO

«n
•

st 1

*
0*
0

U5
o

•
t-

CM
•

SA
<r»

»
©

n
•

VO
«*
•

?*•

VO
•

in

©
•

t> I

•til}
3

©
•

t-
oi

* o*
CO

m
•

vd

m
•

t-*

n
•

in

©
*

C— 1

Ju
ly vfi

*
©

|A
•

«*■
VO

•
C~

01
*

m

©
•

S*“
01

•
"•J"

©
•

SO i

0
S3
SI

«*3
VO

•
(A

•
in

©
•

C~

©
•

c—
««*•
•

VO

CM
•

SO

®
*

m 1

5>»
«S5

O
*

VO
tn
•

in
VO

•
c-

00
•

c»
•

VO
cn

*
in

•
VO t

ft
«e

VO
•

VO
in
•

in
CO
•

0-
■tfr

*t-
CM
•

tr­
•

VO
*

m
«

VO t

&m (A
*VO

*«#•
•

*»
•00

O
•VO

ee
•

ve
in

*
in

CM«
SO

VO
♦

«*$■

♦
0

Pm 1
«—

♦
in 1 •

VO 1
©I
•

in l •
IA

§
♦n> 1

o•
"<$• 1 •

n »
en

*
t

t*\
•

0v
VO
01

oe'­
en
r*

0V
VO
m

oCr
cn
VO
<n

©
.£*
01
1—

01
©
0v
*-

©
&■

T~

*

a

to
.3 -
g
o
0

0
0
Q

+»

<H

jq

4*
Q

+*
J9 ' 
to 
**
<3

O

2
10
aCM

*>
S3%
•H
S3 .

Chi
0



83

(i) She maximum and minimum values.

Table - 21

The maximum and minimum values of oxygen in the surface

water

Maximum Minimum
1^9 fffd 1969 1970

Value Month Value Month Value Month Value Month

Early
morning 7.0 Aug. 6.® Oct. 3.7 $ov« 4*0 Jan.

After­
noon Q.4 Sept. 7.S May 5.6 Hqv. 5.9 July

> It".would be seen from the above that the maximum

value for oxygen ia reached in August end September ia 

1969 and April & May 1970 and minimum value in tTov.1969 

and in January & July in 1970.

(li) Seasonal variations.

the data on seasonal variation in oxygen
6

content are shown in : Sable-22.
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Sable - 22
She seasonal variation In the oxygen (tag/l) content 
in the ear face layer during 1969 and 1970 (STAflQff A)

Seasons Early
morning

After­
noon

let half 
of night 2nd half of night

Summer
(March-May 1969)
Moonsoon (Wet summer)

6*5 7.9 7.0 6.7

i) Early monsoon 
(June 1969) 5.6 7.4 6.4 5.8

11) Mid monsoon
(July-Sept*1969) 6.9 7.9 7.2 6.9

iil)Late mooneoon 
(Oct.1969) 4.9 5*6 5.2 4.9

Winter 4*6 6.1 5.7 5.1
(Sov.1969-Feb.1970) Bummer (March-May 1970) 
Monsoon

4*9 6.3 6.9 5.8
i) Early mooneoon (June 1970) 5.4 7.0 7.0 6.2
11) Mid monsoon(J uly-Sept.1970) 4.9 5.15 5.9 4.9
iii)l»ate monsoon (Oct. 1970). 6*0 7.0 6.9 6 *6

from a study of the above it ie seen that both 
the highest and lowest value are reached ia the hot 
weather and monsoon seasons*
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(b) Oxygen content of the bottom layer and its 

seasonal variation*

ftae results are shown in fable-23*

fable - 24

fhe maximum ami the minimum values of oxygen during 1969-70

flme of Maximum Minimum
colleo- 1969 15W " 1969 1970
tion Value lentil Value Month Value Month Value Month

Early
morning 6.0 Aug* 5*7 May 3.2 llov. 3.3 July

After­
noon 6*4 Apr. 4.7 Feb. 3.6 Bov. 4.0 July

It would be seen from the above that the oxygen 

content in the bottom leyer was found to be maximum in 
August and April in 1969 and in May & February in 197© 

and minimum in November, in 1969 and July 1970.

Seasonal variation in oxygen concentration in 

bottom layer, given in fable-25*
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Table - 25

The seasonal variation in the oxygen contest in the 
bottom layer during 1969-70 (STATION A).

Seasons Early
morning

After­
noon

1st half 
of night

2nd hal: 
of nigh-

Summer
(March-Bay 1969)

5.5 6.2 5.4 5.2

Monsoon (Wet summer)
i) Early monsoon 4*9 5.6 5.6 5.0

(June 1969)
li) Kid monsoon

(July-Sept* 1969).
5.95 6.2 6.2 5.9

iii)La te monsoon 
(Got*1969)

4.0 4.1 4.1 4.1

Winter
Uov.1969-Feb.1970)

4*65 5,05 4.75 4.65

Summer
TMarcb’-May 1970)

4.30 5.00 4.7P 4.35

Monsoon
i) Early monsoon 

(June 1970)
ii) Mid monsoon 

(July-Sept.1970)

4.60 5.3 5.0 4.8

ii!)late monsoon 
(Oot3970)

5.1 5.3 4.05 5.1

from the above it would be seen that the bottom 

layer wae a ever totally deficient in oxygen at any time 

during the period of investigation.
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Vortical Distribution of Oxygen j

(a) Early morning aeries :

She oaygen values for the surface and bottom 

layers with their differences are shown in fable-26.

fable - 26

their differences in the early morning. (SfAflON A)

1969-70

Months Surface S3 ottom Diffe­
rence

Surface Bottom Biff 
renc<

J actuary - - - 4.5 3.7 0.8

February - - 5.1 4.4 0.7

Earcb 6,3 5.0 1.3 4.4 3.6 0.8

April 6 «6 6.0 0.6 5.5 4 *4 1.1

?4ey 6.0 5.1 0.9 5.3 4.6 0.7

June 5,6 4.9 0.7 5.4 4.6 0.8

July 6.6 5.8 0.8 4.3 3.3 1.0

August 7.0 6.0 1,0 4.9 3.9 1.0

September 7.0 6.0 1.0 5.2 4.1 1.1

October 4.9 4.0 0.9 6.0 5*1 0.9

November 3.7 3.2 0.5 4» tm -

December 6.0 5.3 0.7 - -
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3 / In all the cases (except in March 1969) there was
i

no appreciable decrease,in the concentration. Such a 
distribution has beat called ♦Grthrograde* by Aberg and 

Kodhe (1949 of. Hutchinson, 1957,p.603), and it is not 

’Clinogr&de*•

(b) Afternoon series *

The result© of the oxygen concentration in 

eurface end bottom layer© are shown in fable-27.

fable-27
Oxygen (mg/1) in surface and bottom layers of water and
their difference in the afternoon. (STATIC! A)

, 1969 1970
Months Surface Bottom Biffe- Surface Bottom Diffe­

rence rence
January - - 6,7 4.3 2.4
February *» wm - 6.6 4.7 1.9
March 8.4 6.2 2.2 6.3 4.0 2.3
April 7«9 6.5 1.4 7.4 4.6 2.8
May 7.8 6*0 1.8 7.8 5.7 2.1
June 7*5 5*5 2.0 7.0 5.6 1.4
July 7.8 6.2 1.6 5.9 4.0 1.9
August 8.1 6.4 1*7 6.4 4.6 1.8
September 8.4 6.2 2.2 6.6 4.9 1.7
October 5.8 4.1 1.7 7.1 5.5 1.6
ioirember 5,8 3*6 2.2 «N» - -
December 7.4 5*7 1.7 - -
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14 la this series there were appreciable differences
in the oxygen content between the surface and bottom 
samples* Large differences of 2.2 m^l in March end 
September of 1969 and 2.8 aig/l in April of 1970 were 
recorded. Hutchinson (1957* p.60?) states ‘following 
in part the scheme of Shienemann (1928) the agents of 
deoxygenation may be classified as (i) animal respiration!

(ii) plant respiration at night, or when the respiring 

organisms have sedimented below the compensation point;
(iii) bacterial respiration in the decomposition of 
sedimentary organic matter,and (Iv) purely chemical 

oxidation of organic matter in solution, either produced 
in or brought into the Lake”. In Ajma reservoir, animal 
respiration appeared to be the main factor responsible’ i

for appreciable quantity of deoxygenation in the bottom 
layers. Also the reservoir ie full of carp fishes, some 
of which always feed upon bottom sediments, fhey may 
disturb the bottom deposits which may also have consumed 
a part of the oxygen dissolved in the bottom layer. At 
no time there was a catastrophic oxygen deficiency in 
the bottom layers.

She increased amounts of oxygen in the surface
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layer is attributed to surface aeration and/or 
photosynthesis* .

\

Percentage Saturation of Oxygen s

It is useful to know the amount of dissolved 
osygen in the water when saturated with atmospheric 
oxygen.fbe ratio of the two contents usually expressed 
♦percentage saturation* can throw light on previous 
physical end biological history of the sample.2b© ratio 
also controls the rate at which o ay gen is taken up from 
the air (Mortimer 1956). So, the values for percentage 
saturation were calculated and are discussed below s c

fhe percentage saturation values for the surface 
and bottom layers are shown in fable-23? 36 .

Euthner (1926 of. Welch 1935, p.1?0) has stated 
that the respiration of aquatic organisms depends not 
only on the dissolved Og content but also in a signi­
ficant measure upon the temperature of the surrounding 
water, and that in lakes showing a decline of the 
dissolved oxygen in deeper waters la summer or winter, 
the temperature must be considered in determining the
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94

respiratory values of the dissolved oxygen present.

He also states that the practice of expressing the 

results of dissolved oxygen in percentage of saturation 

in misleading.

SMI OH - B

(a) She oxygen content in surface and bottom layers 

of water are summarised in Table-29*

The oxygen content in the surface layer and its 

seasonal variations $

She oxygen content at Station B also showed 
similar variations as in Station A, comparing the 

differences in the oxygen content in surface and bottom 

layers of water in the morning series, the differences 

in the afternoon series is larger. The deoxygmating 

agents have teen discussed previously.

(i) The maximum and minimum values : (Table-30)

Tatole - 30 -

The maximum and minimum values of oxygen during 1969-70.

Maximum Minimum
1969 1970 1969 1970

Value Month Value Month Value Month Value Month
Early
morning
After-

5.2 Oct* 6.1 June 4.1 Hov. 5.4 Sept

noon 7.1 Oct. 8.2 Oct. 6.5 Hov. 6.9 Apr.
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it would be Bern from above that the maximum values 

for 02$'gen was reached in October and minimum reached 

in November, or Sept, or April.

(ii) Seasonal variations.

The data are shown in Table-31,

Table-31

Seasonal variation la Oxygen (fflg/l) in surface 

layer at S TAT I OH B

Seasons Early
morning

After­
noon

Late monsoon (Oct.1969) 5.2 7.1

Wiirt er (tfov. 1 969-Eeb. 19?Q) 5.1 7.3
Summer (Eareh-I-Iay 1970) 5.6 7.2

Monsoon
r

i) laxly monsoon (June 1970} 6.1 7.4
ii)Mid monsoon (July-Sept.1970) 5 »6 7.5
ill) Late mon©oon(Oct.1970) 5.5 8.2

"Frosts the study of the above table it is seen that 

both the highest and the lowest values are reached in 

Cetober and in November the values being 8.2 and 5*1 wg/f 

respectively.
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(b) Oxygen content of the bottom layer and Its

seasonal variations *~ ■•-•»■»—

(i) The maximum and minimum values.

Table - 32

The maximum and minimum values of oxygen during 1969*70

Time of Maximum Minimum
colled- “W 1970 1969 1970
tion ?stiue Month Value Month Value Month Value Month"

Early
morning 4*4 Got. 5 #4 June 3*0 Hov. 3*9 Jan.

After­
noon 5*2 Dee. 6.1 July 3*5 Wov. 4.5 Jan.

It would be seen from the above that the maximum 

value for oxygen is reached in July and minimum values 

in Movember and in January.

Cii) Seasonal variations *

The data are shown in Table-33*
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21 Sable - 33
Seasonal variation in Oxygen (mg/l) in Bottom layer at;

i

STATIC® B

Seasons Early
morning

After­
noon

Late monsoon (Oot. 1969) 4*4 5.0

Winter (Hov.1969-Feb.1970) 4.3 4.9

Summer (March-May 1970} 5.0 5.7

Monsoon

i) Early monsoon (June 1970) ■ 5.4 6.0

ii) Mid monsoon (July-Sep t .1970) 4.7 5.8

ill) Late monBOon (Oot.1970) 4.9 6.1

from g study of above it is seen that both the 

highest aiid the lowest values are reached In October and 

November.

Vertical distribution of Oxygen t

(a) Early morning series.

The oxygen values for surface and bottom layers 

with their difference ©re shown In Table-34*
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12

Sable - 34

Vertical distribution of oay gen during 1969-70 

SfMIOH - B (Early morning)

Month Surface Bottom .Dili' erence

October 5.2 4.4 0.8

November 4.2 3.3 0.9

December 5.2 4.4 0.8

January 4.3 4.0 0.8

February 6.1 5.4 0.7

March 3.2 5.0 0.2

April 5.S 5.0 0.8

Kay 5.9 5.0 0.9

June 6.1 5.4 0.7

July 6.1 5.2 0.9

August 5.9 5.0 0.9

September 5.4 4.9 0.5

October 5.5 4.9 0.6

Afternoon series. 1’be oxygen values for surface end 

bottom layers with their differences are given in 

fable-35•
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Sable - 35

Vertical distribution of oxy&en during; 1969-70 

SfAflOH - 3 (Afternoon)

Month Surface Bottom Difference

October 7.1 5.0 2.1

November 6*5 3.8 2.7

December 7.8 5.3 2.5

January 7.2 4.6 2.6

February 7.6 6.0 1.6

March 7.6 5.6 2.0

April 7.0 5.9 1.1

May 7.0 5.7 1.3

June 7.4 6.0 1.4

July 7.6 6.2 1.4

August 7.6 5.7 1.9

September 7.2 5.4 1.8

October 8.2 6.1 2.1

Station B also ahovsed daily thermal stratification in the 

afternoon similar to that of Station A.
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(b) lone Involved In plant nutrition i
\ l(l) Inc resale forms, of nitrogen.

nitrogenous compounds occur in varying amounts 
in lake water, depending upon the nature of the water­
shed, the amount of pollution, and the abundance of 
planktonic life in them, fhey occur in two forme: 
organic and inorganic nitrogens. Organic nitrogen is 
parly in suspension and partly in solution. Suspended 
organic nitrogen is derived from the billions of 
bacterial cells, phyto and zoo-plankton and other 
floating organic materials in the water, khese can 
oe removed from water easily by centrifuging or 
filtration. Ihe soluble organic nitrogen (in true and 
colloidal solution) results form (a) the decomposition 
of dead organic matter by bacterial action and (b) 
excretions of aquatic animals,

the inorganic forms of nitrogen consist of 
ammonium salts, nitrites and nitrates. Free ammonia, 
or ammonium suite result from decomposition of organic 
matter by saprophytic bacteria. nitrites are derived 
from free ammonia and its salts and become nitrates by
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the action of nitrifying bacteria, free nitrogen and 

ammonia cdn be formed also by the action of 
denitrifying bacteria on nitrites and nitrates, 
therefore, the total quantity of inorganic nitrogenous 
compounds will depend upon the proportion of nitrifying 
to the denitrifying bacteria in the later.

Estimations of free ammonia, nitrites and 
nitrates were made regularly on the surface samples 
every month. All the three forms of nitrogen were found 
to be absent in the Ajwa reservoir.

Buttner (1931) who examined the tropical lakes 

of Sumatra, Jawa and Bali found that aumonlacal nitrogen 
me in largest amounts in the bottom layers and *nil* 
in the surface layers. Hutchinson et al.(1932) found 
nitrites in traces in all the pans and lakes of South 
Africa. Beadle (195®) found trace or none at ell of 

nitrites and nitrates in the Bift Valley lakes of East 
Africa. In the lakes of the English lake district, 
Pearsall (1930) cound not detect ammonia in the surface 
layer at any season.
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(it) Orthouhoenhate (?Q^)

this was not detected in the surface layer© 

of the early morning or afternoon aeries of samples 

collected evesy month during 1969-70* Sreenivaean 
(1964) did not find the soluble pbosphatatee in the 

Bhavanleagar reservoir, Madras. Etnsele (1930) has 

explained that under oxidising conditions phosphate is 

precipitated in the presence of irons as insoluble 

ferric phosphate on the mud-surface and that appears 

to be the reason for it© absence in the Ajwa reservoir.

(iii) Silicates (SiQg)

Silicon is almost universally present in some 

more or less reactive form in all natural waters 
(Hutchinson, 1957). According to him, the data suggest 

that greater silicate concentration can occur in 

tropical than in temperate regions $ and that the movement 
of silica, like that of phosphate but to a lesser degree 

is determined by the state of oxidation of the iron 

present, at the mud-surface interface, though very 

little is known definitely about this.
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Silica was estimated rtguiarly at the surface 

layer© in the early morning and afternoon collections. 

The results are shown below in Table 37.

The silica content in the surface layers was 

found to range from 0.1 to 0.20 tng/1.

Table - 37

Silica content (SiOr,) in rng/l in the surface water of the 

A.iwa reservoir during 1969-70

Early After-
morning noon

1969

March - 24 0.10 0,10
April - 21 0.10 0.10
May - 25 0.10 0.10
June - 13 0.10 0.14
July - 14 0.13 0.10
August - 15 0.20 0,14
September - 15 0.20 0.13
C ctob er - 22 0,10 0.10
Hovember - 26 0.13 0.13
December - 27 0,15 0.15

1970
J anuary - 7 0.15 0.15
February - 10 0,10 0.10
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; (Iv) Iron *

Iron was estimated qualitatively only* It 

was not found in the surface water at any time during 

the period of investigation.

(v) CaXolum* sodium and potassium:

She results of examination of the surface 

water for the four constituents are shown in Sable-38.

Sable - 38
Ca. Ha and K contents in mg/l«

Oalcium Sodium Pottassium
1969

March - 24 11.40 54.60 2.35
April - 21 13.50 56.81 2.30
May - 25 13.62 57.48 2.64
June mm 13 13.80 58.84 3.00
July mm 14 12.10 54*68 2.75
August mm 15 7.40 51.64 3.78
September - 15 6.48 46.68 3.90
October - 22 9.88 50,94 3.78
lovember - 11.98 58.66 1.64
December mm 27 '

1970
January - 7 9.4 51.28 1.42
February mm 10 10,3 52.40 2.36
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SECgIQH G i Biological conditions linked with primary 

production.

(a) Set phytoplankton at Station A.

1) A Hot of the phytoplaiiktonic organisms,

ii) Percentage composition of the algal and 

animal groups of organisms,
iii) Qualitative grouping of the organisms.
Iv) Periodicity of the most dominant organism.

(b) I’he larger aquatic vegetation at Station B.

1) Rooted and submerged hydrophytes in 

descending order of abundance, 
ii) Vertical distribution of plants.

iii) Horiaontal distribution of plants,
iv) Standing crop.

(c) Periphyton at Station B. 

i) Bio-mass
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(s_0 ‘ flet phytoplankton at Station A.

(l) List of the phv toplenkton organisms found in 

the netplankton during the period of investigation is given 

below s

Ohlorophyta.

1. Cosmarium depressum Hag*

2* OosnariutB contractual Kirchn.

3. Pedisstrum simplex Meyen.

Ohry sophy ta.

4. Botryoooccus braunii.

Bacillariophyoeae.

5. Surirella tenera var nervosa AS.
6. Syneclra ulna (Hits) Bhr.

7. AnaeysBtis cyan© (Kutz) Ur. &. Daily.

(ii) Percentage com posit ion of the different 

algal groups.

It ie shown in a 3?able-39
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Table - 39

Percent compos!t ion of algal groups

Home of the 
algal group

So.of species 
in each group

$ of the 
total

1. Chlorophyta 3 43.0

2. Chrysophyta ' 1 14.3

3« Bacillariophyceae . 2 28,6

4. Cyenophyta 1 14.3

Total 7 100.2

Proa the above it will be seen shat the develop­

ment or phytoplankton organ!sms is comparatively poor, 

the total number of organisms being only 7* Of these 
chlorophyta constitutes 43$$ Bacillariophyceae 28.6# 

and Cbryosophyta and cyanophyta constituting 14*3$ each.

(iii) Quantitative grouping of the organisms.

Of the seven forms reported in the 

plankton catches, the only two organisms which were not 

only constant but also attained fairly large numbers at 

one time or another were Pediastrum simplex Meyen and 

Botryococcue braunii.Buriralia tenera var nervosa A.B. 
was only seen in fairly large numbers occasionally. She



o C
D

10
0 5

50 10
0 5 10

10 10 15
0 50

25
0

15
0

20
0

15
0 40 25

Q
O

t 
0§

50 25
0

10
0 40

15 10
0

11
0

12
0

60 50 10

10 55 10 5

Ju
ne

 July
 Aug

. Sep
t. G

et
. 

14
 

15
 

9 
16

 
16

19
 7 0

20 10
0 50

5 10 «N
»

10
0

40 40

20 10 70 18
0 25

50 11
0

TO
"

28
0

16
0

20
0 65 80 10

60 10 mm 5
12

0

25 55 10 10

19
 6 

9

15 45 50 1010

1.
 C

oe
aa

riu
ia

 de
pr

es
au

m
 Sa

g
2.

 C
os

m
ar

iu
o c

on
tra

ct
us

 K
irc

ha
.

3*
 Be

lla
si

ru
m

 sim
pl

ex
, M

ey
en

 
4*

 Bo
try

oc
oc

cu
s b

ra
un

ii
5*

 Su
rir

el
la

 ten
er

a v
ar

. ne
rv

os
a A

.S
, 

6.
 Sy

nd
ra

 ul
na

 (S
its

) E
fa

r.

Ja
n.

 Feb.
 Mar

. Apr
. Max

. 
27

 
19

 
25

 
16

 
16

5 45

1.
 C

os
js

ar
iu

m
 de

pr
es

su
m

 Sa
g

2.
 C

os
m

ar
iu

m
 co

nt
ra

ct
us

 K
irc

hn
3.

 
Po

di
as

tru
m

 sim
pl

ex
 H

ey
en

 
4*

 Bo
try

oc
oc

cu
sb

ra
ua

ii
5.

 
Su

rir
aL

la
 te

ne
ra

 va
r. n

er
vo

sa
 A

.S
.

6.
 

Sy
ne

dr
a u

ln
a (S

its
) S

hr
.

7.
 A

aa
cy

st
ls

 cy
an

s (K
ut

z)
 Dr

. & 
D

ai
ly

Ju
ne

 
Ju

ly
 A

ug
. 

Se
pt

. O
ct

. 
N

ov
* 

D
ec

.
13

 
14

 
15

 
15

 
23

 
26

 
27

25
A

pr
.

21
M

ar
.

24
Sa

m
e o

f th
e o

rg
an

is
m

s

- A
fa

bl
e -

 40
Pe

rio
di

ci
ty

 of 
Ph

yt
op

la
nk

to
n o

rg
an

is
m

s (i
n 5

 ml
 sam

pl
e o

f th
e C

at
ch

) a
t S

ta
tio

n
in

 th
e A

jy
aa

 R
es

er
vo

ir (
nu

m
be

rs
 pe

r m
l)

A
na

cy
st

ic
 cya

ns
. C'

C
ut

z)
 Dr

. &
B

ai
ly

 5 10
 

10
0



110

rest of the 7 were found rare or very rare or stray.

(iv) Periodicity of the rnoet dominant organism.

i'he only organism which was most dominant 

was Pediastrum simplex tleyen, and it was found in abundance 

during the monsoon season. In other seasons it was common 
or stray5 (Table 4-0 )>

(b) ffhe larger aquatic regetaiion at station B.

(i) Hooted and submerged hydrophytes in 

descending order of abundance.

(a) Hydrocharitaoeae* Yallisnaria spiralis,

Hydrilia vertlcellata.
(b) Haiadaceaes Haias flexllle, Hal as marina var

murioata, Haias major.
(c) Potamogeton&ceae* Potamogetdn indicus.

(d) I*e nbiculariaceae: U trie ul aria stellar is.

Vallisnerie. was seen flowering in November and 
December and its pollen grains were seen floating in 

abundance on the water surface during those months.
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Cti) Vertical distribution of plants.

- As a general rule the distribution and
quantity of submerged hydrophytes are influenced by the 
transparency of water, character of the bottom deposits 
and the quantity of nutrients in the water* She submerged 
hydrophytes compete with the free floating phytoplankton 

for light and nutrients* ihe increase of phytoplankton 
in the upper layers of water results on the one hand, 
in a rapid decrease in transparency and on the other 
in the depletion of nutrients of biological significance* 
In the case of the A;)wa reservoir, phytoplankton is very 
poor and hydrophytes are seen in abundance*

On a rough survey of the reservoir during April 
and May when the reservoir level was the lowest, it was 
found that about 0.8 $ of Ha,1 as flexis. 2*3 $' of 
Potamogeton indicus, and about 63*25 $> of Vallisneria 
spiralis were seen in 1 to 3 m and 3 to 5 metre depths 
but in lesser numbers at the letter depths* Ho attempt 
was made to determine the coupenaation depth*

(iii) Horizontal distribution of plants.

In the A^wa reservoir, transparency of
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water as measured by the disappearance of the Secchi's 
disc was found to vary between 55 cm end 1C© cm in 1969 
and between 47 cm and 250 cm in ,1970 at Station A. She 
compensation depth in the Ajwa reservoir may be 
considered to vary between 1 n to 5 m if the conclusion 
of Hogetsu and ichimura (1954) is accepted. (See 
Discussion). She occurence of hydrophytes upto 3 meter 

depth in the A^wa reservoir, on the above basis, can 
then be explained, fhe three dominant plants ore seen 
at all depths from shore to the depth of 5 a in the 
reservoir.

(iv) She Standing crop.

By the methods mentioned under "Materials 
and Methods”, the standing crops in the summer season 
of April and May, 1970 were computed, fhe results are 
shown in a tabular form in fable-41.

fhe area of the plant sons in the Ajwa reservoir 
ie nearly 1200 hectares, fhe wet weight of the plants 
per hectare comes to be 16,550 kg. In lake Mendota 
and in Sreen lake, B.S.A, Ricket (19^2, 1924) found 

17,768 and 15,880 kg per hectare of wet weight respectively.
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Tabid - 41

Estimated total weights of the dominant higher aquatic 

plants in the A.1wa reservoir in April and

May 1970

Species Weight
wet

in k« Percentage 
Dry*

1 • Vallisneria spiralis 12,500,000 1,250,000 63.0

2. fctamogeten indicus 4,500,000 450,000 22.7

3. Saias flexilie 1,660,000 166,000 0.8

4. Hydrills verticellata 700,000 70,000 0.4

5. Others 500,000 50,000 0.2

Total 19,860,000 1,906,000

* Calculated as 10p of the fresh weight.

Vallisneria spiralis constituted 63$ end Potaaogeton 

23?^ of the total. The other plants were less than 1 $ 

each.



114

58 (c) Periphyton at Station B t

(i) Bio-mass of the Periphyton*

la a majority of studies artificial substrates 
have been suspended in the pelagic regions of steading 
bodies of water# About 300 slides were suspended in the 
midst of aquatic vegetation in order to obtain the same 
or similar types of organisms which are likely to 
colonise the stem and leaves of hydrophytes# A few slides 
at a time were taken periodically and estimated for
biomass as well a© for identification of periphytic

\

organisms* fables 4ft and 4£ show in several ways the 
biological growth of organisms found attached to slides 
hung near the surface and at 2*3 m depth (Pig* €l ) 

illustrates the growth in the two situations, fhe growth 
at 2.5 m is greater than at surface and is found to be 
maximum in duly# Shore is a gradual rise in deposition 
from Movember until the maximum is reached in July; and 
thereafter there is a decrease, the maximum curamulative 
growth recorded is 40.29 g/nr of glass surface in surface 
layer and JJ.18 g/m^ of glass surface at 2.5 m depth of

water



Figure ® Periphyton biomass 
on sampling dates.
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