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4
THE ENVIRONLIENT IN THE AJVA RESERVOIR

Section - A : Phyeical Charscteristies linked with

Primery Production.

(e) Locetion : Geographicsel position
(b) Climetologicel date
{e¢) ¥orphometry
(&) Xdaphic and geological factors
(e) Vater level

{£) Trensperency
(g) fThermometry et Ststions A and B,
(h) Hydrogen ion concentration {pH)

6‘ L . . K ‘f [

- (a) Location : Geogrsphical position :

Ve

. The eity of Barvde.drews its water supply
frou a storage tenk or reservoir which is located et

the north east of Barcda, near & village called "Alwa®
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about‘tweﬁty four kilometers eway from the city at
22°-18¥.north letitude. The reservoir.ie, therefore,
called the “Ajwa" Lakes it is sleo known as "Sayaj;ﬂf
Sarovar" nemed after Sir Sayajirso CGaekwad, the late
ruler of the erstwhile Barq@af%tate. The reservoir
is situmted about a few kiiﬁmetera from the foot of
the famoue Pavagedh hill, the wost familisr hill of
Gujarat, situated in Veatern Panchmshels district.
The reserveir was firet formed by damming the river
Surya, with & dreinage besin of 91.17 éq.km (35.2
sqe.miles) and its storage cepseity was 36.81 million
cubic meﬁare‘witb the full storage level (F.8.5.),
kat ReLe 6244 meters prior to 19200, Hext the
Vishwamitri project was completed in 190§ and it
edded 38.33 sq.kn of caichment area. With the
introduction of thiec feeder, the FuS. L, of Ajwn
reservoir was raised tﬁ the prest R.Le. 63.3 mg Even
after the construection of this feeder project, it
waB not possible to roise the water level to R.L.
63+% in bad monscon yesrs. Therefore, another feeder
tank, knowﬁ a6 Pratep Singh reservoir with catchment

aree of 71.58 km wae constructed later. Thus, today,
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the catchment area of the Ajwe reservoir is 203.6
8g.km and F.8.50. 48 &2t 63.3 m when 1t hes a storage
capaeity of 48.1 million cuble weters. Yhe reservoir
is elso provided with a waste welr 240 w long on

its north and & valve tower with inlets at R.L.

56.4 m and R.Le. 59.4 w at the deepest poriion of the
reservoir for drawlng off water for puriflicetion
worke at Himete about 8 km awey frou Ajwa on the

moin trunk road to Parode.

(v} Climatologlcal dets $

(veblec 4 aud B in Lppendix)

The dete reluting to sir temverature, hunidity,
wind velocity, ralnfall and houre of bright sunshine
for 1969 and 1970 respectively are shown in Appendix

Tables A and B.

They represent the data recorded daslly at the
meteorologienl observatory located ait the campus of

M5, University of Baroda. The reservoir is, however,
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‘} pituated aboul 24 ku away from the cempus end no

: meteorologiosl staticn is aveilable anywhere

' edjoining the remervoir. The nearest observatory

from ¢+ - which the dsta is availeble is that =t
the campue and data from thie observaetory have been

used for the purpose of the present study.

Seasone in aree of situdy.

Barods {Long 73° 13' EB; Let. 22° 18'H) 18 sbout
31 to 40 meters above ses level and is surrounded by
flat country.The following classification of the
weather in the area is besed on the meteorological
data collected belween 1957 and 1965 by the
Meteornlogical Observatory, Faculty of Science, M.S.

University of Baroda, Baroda.

Summer (March to Msy ). 'The etmospheric
tenperature at any time does not drop below 99C. The
daily maximum teupersture is alwaeys above 28°C and
may go o8 high ae 47°C. The maximun renge of relative
humidity ie 134 4o 97¢%. The reinfell is scarce end

usuelly not more than 15 nm.
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" Honsoon (Wet Summer). (1) Early monsoon {June),
éhe air temperature never rices above 44°C. th
relative humidity ranges from 55% to 100%. A monthly
reinfall msy range from O to 2352 mm.

(2) ¥id monsoon {July to September). The air
temperature at an:,; time is between 20°C and 41°C.
The relotive humidity ranges between 85% %o 100#%.
4 monthly total of reinfell ie always above 4 um
and may be ap high s 630 um.

(3) Late monsoon (October ). October is zleo
congidered as a trensitionsl period between monsoon
and Winter. The air tempercture at any time is
between 13°C 1o 45°C. The relative bumidity waey
renge from 89% to 997 and the total reinfall ranges

from 0 to 111 pm.

¥inter ( Novemwber to Februery ). The daily
winimun temperature ls always below 25°C and mey
on certain days, be as low as 3°C, The deily maximun
tempersture never goes above 40°C, The relative
humidity is on the whole moderate and at no time
drope below 22, The sky is usually clesr and it
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rarely rains {Neik & Razsk, 1967)

The weather during ithe period of study is

sunmerised in Teble 1.,

(i) Atmospheric temperature (°C)

The annusl range and average velues for the
monthly mesn maximum and minimum mean volues are

shown helow ¢

Teble - 1
Annuel range end aversse temverature of alr
(o¢)
Annual rTonge o Lunnuel averase
yeary Kean Liean Yesn Hean

maxinum  wminipum maximan minimun

1969 4241 14.% 333 23.2
1970 41.8 12.6 29.6 2%.1

The semsonal values for the monthly mean
paximao end minioun tenpersitures are given under in

‘Iab 1@"'2 .



Table ~ 2

Aversge sessonal values of atmospheric

temperature, Merch 1969 through Qctober

1970
Seasons 1969f1970
Mean Mean
maxinum minloun
%‘)C Oa

Summer
(Hareh 1969-Hay 1969) 3948 2349
Honeocen (Vet gummar)
i) Isrly moneoon

{(Tune) 21.7 25.2
1i) Mid monsoon

{uly to Sept.) 315 5.1
111) Lete monsoon

(007}.1959) 3?02 2305
Vinter .
(Nov.1969 = ?eb.1970) 24.6 143
Sunmey
(Mareh 1970~iay 1970) 374 232
Honsoon ‘ ’
i)  Esrly wmonsoon
" (June 1970) 1.5 24,8
ii) VYid monsoon

{(Fuly-~Sept.1970) 1.2 24.7
1ii) Lete monsoon :

(0ct.1970) 3146 23.5
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The maximum temperature is resched in April
or Mey and minimum in Januery. There is & gradusl
inerease of mean meximum temperature from January
to April or Yey, and there is & graduel fall from
May onwerds till a little lower tempersture ie
reeched in Au@ust largeiy due to rains. There is
egain s graduel fall until the second winimun is
reached in Deecomber. The mean minimum velues almo
shov- the eame trend but with & slight difference
compared with the mean maximum values. To begin
with, there is & graduel rise in tewmpersture from
Jamary until the meximum is resched in June; then,
there is & gredusl fall until thg lowest temperature

is reached in Decenber.

(i1) Hours of bright sunshine 3

Toe maximum daily averége varied from
11,20 hours in May in 1969 to 10.93% hours in May in
1970. The lowest figure of 2.04‘hours wag observed
in August, 1969. Corresponding velue for August 1970

was 35«00 hours. Thefvalues for the four sessons are

‘ shown in Trble~%.



Table - 3

Obperved hours of bright sunshine

Seagons Mareh 1969-~0October 1970
Hours per day
Lowest Highest
suummer
{Gerch 1969-Hay 196%) 9.2 9.6

Yonsoon (Yet Sumper)
1)  Zerly wmonsoon

{June) 9,1
ii). Mid monsoon ,

(Fuly-Sepi. ) 2.0 1041
1ii) Late monsoon

(0ot.1960) 6.0
Yinter ‘ ,
(Hove1969-¥ab.1970) 843 9.7
Summer
(¥erch 1970-¥ay 1970) 97 11.6

lionsoon
i) FParly monsoon

(June 1970) ' 57
11) Mid monsoon ,
(July~Sept1970) 2.6 6.9

i11) Late meonsoon
{0et.1970) 10.2
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4

{iii) Rein fell {(mm).

The records of rainfall in the catchument
ares extending over &‘bericﬁ of 64 years (1890 to
1953) sbow that the rainfall was below 250 mm
(10 inches) in two yeers, below 375 mm (15 inches)
in four years, below 626 mm (25 inches’ in nine
years, and 900 ma(40 inchee) in 35 yeers. The average
rainfall for 64 yesrs' period was 1100 wm {44 inches)

according to Modak (1955).

The total ennuel roinfell for 1969 was
1036.6 mm end for 1970 it was 1341.6 mm. The number
of raining days was 62 in 1369 and 85 in 1970,

{e) mérphometrx : (Fig.2)

The reservoir is demmed on one side only and
the length of the dam oxr embankment is 5.47 km
(3.4 miles). It's wexipum length at full tank level
(ReLe 211) i@ 6452 ku (4.05 miles). Its breadth is
S5.34 kum (5.26 miles). The shore line ¢ircumference
16 24.72 km (13.5 miles). The mean breadth is 2.1 lm
(1,305 niles) and dopth is 3.4 m (11.32 £t.), the
meximum depth being 9.0 mw (30 £+.).
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(a) . Edephic and Geological Pactors s

The mein catohment ares of the reservoir is
counposed of reserve foresis consisting of trees.
Cultiveated lands Bnd plautetions are négligible.
The feeder etreams carry & lot of silt during the
monéoan eeason meking the water in the reser%oir
turbid for nearly six months in the yesr l.e. from

July to Cotober.

The regional geology of the area around the

Ajwa reservoir can be summerised &s follows @

Alluviel deposits - recent and sub-recent
Basalts of Deccan trap - Cuteceo ~ Eocine

gandetone of Bagh beds -~ Cretaceous

(Jayangeuder, 1964 )

(e) vater level ¢

Ordinarily the level of water depends upon
climatic conditions ¢apecielly reinfall and temperature
of the locality in which the reservoir is situsmted

and on the draw-off for the town water supply. The



roining sesson for thie region is the s’cu%;h-'wes‘é
monsocn setson l.e. July to Septenber, when the
reservolr gets filled with the river and rein

v:‘vater from the water-~shed. The water levels on

the days of sample collection are shown in Appendix
Table B. The meximum and minimum levels and the
aeéaon&l chenges during 1969 and 1970 are shown in

Teble Ho.4.

Table - 4

Level of water during 1969 and 1970 »-v ™

Year Haximum Month Maximum  Month
(m) (m)

1969 BeT7 September 4,10 June

1970 9.04 October 6490 June

The water level decreased graduslly from
January %o June or July when the lowest level was
reached, Thereafter, on account of raine the level

rose up sbruptly to the maximum in September or

510,

Cetober and later ocontinued to decrease in suoccessive

monthe. The shallow depths of water resulting from



\é.‘H‘,,/%:;
the decrease in water level encoursgedhem:w:
' developument of aquatic vegetation in very large

tareas in the reservoir every year.

{(£) Transparency (Sacchi's Depth).
J ——

in September the itraneparency wes &s low
a8 47 om due to inflow of turbid rain waters. In
the successive monthe it inereased til larch. Then
it wae slightly reduced due t0 higher algel growth.
The waximum transparency (250 em) was recorded in

Qoctober 1970.

(g)  Thermometry : (Tables No.D and H Appendix)

Temperature of water is an ioportant atiribute
which hes to be tsken into account in productivity
studies. The temperature date collecte& at Station
A in the deepest portion of the reservoir is consi~
dered to revresent the mesn teupersture conditions
of the entire reservoir during the period under
discuszion.The data at Station B reprecents the,
temperature of water in the area with maximum

macrophytes.
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STATION A

Temperature of the Surfece Ve tor

I1 can be seen from Piguresd and 4 and
Tebles 5,6 end 7 that the highest tempersture st the
surface of water was recorded in Msy. April and
June were slmost ae hot a8 MHey.There wes 2 slight
fall in the temperature in the mid momsoon (July,
August and September); but in Cetober {(i.e. late
mansban}, there wae onec sgein & rise in
temperatures. An abrupt fall in the tempercature
was recorded in Hovember and it reached the lowest
in Januery. December wes also generally cold
(temperatures being closer toc that of Januery).
Thereafter tempersture rose $ill the maxinum wae
reached in May.%he temperature wvariations in the
water closely correspond with that of the atmospheric

tenperature.
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Figure 4 '.
Temperature of air and water (O-5m depth) at

1600 hours (Station A)
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The temperuvture of the surfece water and its aeaqpnal

variations are summerised in tebular statement below 3

Table = 6
Maxinum and Minimun Tempersture (wonthly sverage in °C)

in 1969-70
STATION -~ A :
Time oFf —1569 1970 1960 1970

colleo~ Value rontn Velue Honith velue Montn Velue Month
tion ) : . ‘

TIRST MAXIMUM - SECOND MAXIMUM

Early
moraing 27.7 June 27.6 dJune 27.5 Oct. 27.4- Cot.
After~
noon 32.8 Hay 32.3 &gy 31.8 Qcts 31.1 OCct.
19t half
‘of night 30.2 May 31.2 Hay 29.9 Oct. 30.4 Oct,
2nd half '
of night 28.2 Nay 28.9 MNay 28.2 QOct. 28.2 0Ocot.

JIRCST MINIMULE SECOND MINIMUNM
Eariy
morning - 26,9 Bept. 19,1 Jen. 20.6 DYec. 26,0 Sept.
After- \
noon . 29.8 Uept. 23,0 Jens 2643 Dec. 28.6 Sept.
1et half : .
of night 27.5 Sept. 22.0 Jan. 24,7 Yeo. 27.5 Cept.
2nd half

of night 26.6 Sept. 21.3 Jan. 21.4 Dec. 26.6 Sept.




The sessonel veristions in the tempereture are shown

“in Table=T.

Table - 7

09

Seasonal variation in tempersture (°C) of surface water

dueing 1969 andg 1970

(0ct.1970)

© STATI GH=4
Seasons ) arly After~ 18t helf 2nd half
morning noon -0of night of night

Sunmer ' : »

Thareh196 g-Mey 1963) 27.2 “B2.6 2848 27 5

Honsoon(Vet Sutmmer) ,

1) ZEerly wmonsoon 277 3241 88.9  27.3
{June)

ii) ¥id monsoon 26.6 30,2 28.1 ‘271
(Jult~Bept.)

iiiJlbate monsoon 27.5° 31,8 29.9 28.2
(Oct.1969)

Yinter 22.1 2547 24.4 23.4

z NOVe i 969*}?‘61)- 1 970 )

Sumpex 2741 3.6 29.3  27.5

{March-lay 1970)

Honsoon

i) Early wmonsoon 27.6" 31.4 29.6 28.2

{June 1970) |

ii) Mid monsoon 26.5 29.8 285 | 27.2
(Tuly=Sept.1970)

iii ) i‘ate monsoon 27«4 31 ol 3004 28.2
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EEaplxvmorning gerics 1963 t (Figure 3)

) The highest tenperature recorded was 27.7°C
and it wes remched in Junej thereafter there was
& fall in the monsoon messon when the lower
temperature of 26.C was reached in September; and
loter there wag o slight rise until Oetoler. Then,
during the post;monscen there wes & gradual fall
until the lowest tempersture of the yemr 20.6°C

viae reached in Decenber.

Berly morning aseries 18970

During the cold weather the lowest temperature
of 19.1 °C was recorded in Janusry.Then there was &
rise in the tempersture in the hot weether until the
highest of 27.6°C wes remched in Junes thereafter
during monsoon season the second lover was reached
in September and then & rise in Qotober only to be

followed by a decline in tempersture.

Afternocon series 1969 3 (Pigure 4)

Buring the hoi weather the highest temperature
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of 32.8°C was resch in May followed by & rapid fall.
‘But in the monsoon tbére was & rise of temgeraxure
untilAthe second pesk of 31.8°C was reached in October.

Thereafter there was & gradusl fall in the posti-monsoon.

Afternoon series 1970 1

Zhe lowest temperature of 23.0°C wee recorded
in Januaxy; The rise lun the tempereture was gradusl,
and it reeched the mexioum of 32.3°C in lay.There~
alter there woe & slight fell in temperature in

monsoon. But letor it increased to 31.1°¢ in October.

Night geries 1969-70 ¢

The temperctures of the first and the second
halves of the night also showed two uaxime and tvo

pinime during the study.

Higbt series 1970

The higheot temperatures of 31.2 in Mey 28.9 °C
alse in May were reached in first and second halves

of night respectively.Then there vas & fall.



Ef(i{e;h‘t gzriea 1970 :

The lowest tewperature was 22.0 and 21.3 °C
in Januaxry ﬁhieh was followed by e rise till Hay
when the hithest tempersture was 31.2 and 28.9 °¢
resreetively., The gecond petk of 30.4 and 28.2 °C

was in Qctober,

Tempersture of bottom layer

The teupersture at the bottom layer of water

showed 8 siviler trend to that of the surface water.

28
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seasonal
Eaaewd varletions.

The meximum auélﬁinimum velues ere shown in
Table-9.
Table -~ 9
laximunm and Minimum Temperature in 1969-70
STATICN = A

Q
C A ‘

Time of 1969 1970 1969 1970
collecdion Velue Month Velue Month Velue Nontn Velue Month

FIRST MAZTAUL SECOND MAXTMUM ..
Eerly
morning 27+% June 26.1 HNey 26.6 Ooct. 26.8 OCot.
After- :
noon 29.4 June 2Y9.8 iHmy 27.6 Ooct. 29.3 Omt.
18t half '
of night 28,0 June 28.9 May 26«9 octo 25,9 Qot.
2nd half '
of night 27.3 dJune 238.5 May 26,9 Cets 27.9 Oct.

JIRET MINIMUM SEQOND MINIMUM
Early <
norning 26.0 epte 13.9 Jan, 20.6 Dec. 26.2 Septs
Lfbere
noon 27.6 Septs 20.4 Jene 21.0 Dec. 27.4 Sept.
18% helf \ .
of night 272 Sept. 19.9 Jan. 20.9 Decs 26.2 Sept.

2nd helf .
of night 26‘4 Sep‘b. 1909 Jan. 2007 Dec. 26.8 SQPtt
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There were two mwaxima end two minima. The
maxima for the early morning series varied batween
26.6°C and 28.1-°C and for the afternoon series
be tween27.6°C end 29.8°C3 for the first half of the
night between 28.0°C and 29.0°C and for the second half
of tﬁe night between~26.9°c and 28.5°C. The seasonal

variations are given in Table-10.

Barly morning series 1969 : (Pigure 3)

The average summer temperature was 26.8°C,
monsgoon temperature was lcwei and then once again
e rise until it reached the second meximum of 26.6°C

in October.

Barly morning series 3 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 M¥ay. Thereafter
there wap & fell and the second minimum was 26.2°C
in September; then a rise to be followed by & decline

in temperasture in the vost-monsoon.
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" gable - 10

Sessonel Veriations in temperature (°C) of bottom
leyer of water during 1969 end 1970 (STATICN =~ & )

Terly After- 18t helf 2nd hlf

Seasons morning noon  of night of night
Sunmer 26 .8 29.2 27.3. 26.4

(Narch-iley 1969)

Konsoon {Vet Summer)

i) Zarly monsoon 27.3 ° 29.4 28.0 273
{(June) »

ii) ¥id monsocon 2604 2804 . 27-4 2646
(Jult to Sept.)

iii)lnte mopsoon A 26.6 276 . 2649 26.9
(00t.1969)

Winbexr ” 22,1 22.8 © 22.6 22,4

(Hov.1963=Feb.1970)

Sumnper ' T 2608 278 27.2 26.8
(Harch-tay 1970}

Hongsoon

1) Eerly momeoon  ° 2T.3  28.7 ©  28.4  27.8
{June 1970) .

ii) Nic monsoon T 2645 28,6 = 27.8 269
{July=-Gept.1970)

1ii) Late monsoon 26.8  29.3  28.9  27.7
(0et.1970)
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Afternoon series 1969 : (Figuvre 4)

The highest temperature was 29.4 in June -
followaed by & rapld fall in September to 27.6 °C.
But in lsate nmonsoor there wes slight rimae of
tenperature until the second pesk 27.6 was reached
in October.Thereefter there was a fall in the post-

mONBsoOoOnN «

Afternoon series 1970 3

The lowest teupersture of 19.9°C was recorded
in January. The rise through ¥ebruery, Morch and
April was gredusl end it reached the maximum of
29.8°C in May. The second minimum wes in September
which waees followed by decline in the temperature in

the post-monsoon.

Hipht series 1969-~70 3

The night tempersture of the bottom layer also
shoved & slmiler trend in the sessonel varistions as

&t the surface.
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SOATTION = B

The teapersture at surface end bottom layexs
of water at stetion B have been tebulated below, (Table I1)-
The varizations in the tempersture are similar to

Siation=4A.

The tempersture of the surfece water and its

seasonal verlations are sumerised in Teble-12.

The peassoml veristions are shown in

Table-13.

Ferly morning series 1969 : (Figure 5 )

In the wonth of Cctober, the tempersture
recorded was 26.9°C, Thereafter, there was & repid
fall end the lowest temper:ture was 20.1°C in

Decenber.

ferly mopning series 19703

During the cold weather the lowest tewpersiure
of 19.4°C wee recorded in Januery. Thereafier there

we8 8 rise in the ftewpercture in the hot weather until
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Table - 12
Mgxioun and Minlwum tempersture in 1969<1970
Q
C
Time of 1969 1970 1969 1970

collec~ Velue Konth Value Month velue Month Velue Xonth
tion

FLABT WA XLHUH T BECUND MAL1H0N
Farly ‘
norning - “ 27.% JdJune 26.9 Oect. 27.2 U0Get.
Afternoon - -~ 32,1 Hay 31.6 Cot. 31.2 Oct.
1et half ‘
of night - - 50:7 Mfw 3001 OQtQA 3005 Oot.
2nd half ’

of night - - 28,2 May 27.9 Uet. 27.35 Qet.

' FIRST MINIMUL SECOND MININMUM
Barly ,
morning - - 19.4 Jan. 20,1 Dec. 26.1 July

Afternoon = - 23,1 Jdan. 26.0 Dec. 28.9 GSept.

1sthalf
of nig;ht - - 22.0 Feb. 24 .9 Dec. 28.5 Sept.

2nd half
of nigbt - - 21.3% Jan,. a1 o7 Dec. 2607 ﬁept.
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toble -~ 13

. Senponal verietion in tempersture of surfece weter

1969-70

<

Barly After= 18t half 2nd hell

Heason morning noon of night of night

-

Lete monsoon 26.9 31 .6 301 279
{(Cetober 1969)

Vinter 2245 25 5 24 .4 23.1
(Nov+.1969=Febl1970)

Summer{wet sumier) 26.6 %1.0 28,7 27.5
{March-Lay 1970)

Honsoon

i) Eerly moasoon 2743 31.3 29.6 2642
(June 1970) ,

11) M4id wonsoon 26 o4 29,9 28.9 276
{July~Sept.1970)

111) Late moneoon 2742 32.2 3045 28,6

(0et.1970)
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the highest of 27.3 °C wae resched in June. July
tenpersturs was 26.1 which was the second minimum
and then there wae rise in the teuperzture in

Getober which was 27.2 °C, the second waximuu.

Liternoon seriés 1968 ¢ (Pigure 55

The temperature in October wae 31.6°C which

was followed by an abrupt fall to 26.0°G in Deceuber.

Afternoon series 1970 3

The lowest temperature of 23.1°C of the cold
seoson wes reached in Januery.Then fthere was a
gradusl rise till it reeched the maximum of 32.1 in
Wey.Then there was a slight fall in the temperzture;
once again the second waximum of %1.2°C was reached

in Gctobex.

fTeunperciure of boifom layer and ite seasonel

veriations

The maximum end minimum velues are 2hown in

Table=14.
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PABLE ~ 14
Haximum and Miniwum Tempersture in 1969-1970

°c

65

Time of
collection

1969

1970

1969 1970

Rerly
morning

Afteprw
noon

Kight

Tarly
morning

After=
noon

Hight

Veiue monih velue Honth value Nonith value Lonth

FPIRGT MAXIMUM

-~ - 27.0

- - 29.4
- - 2807

TIRSE WINTMUM

20:2 Dec. 20.7

21.2 Dec. 21.0
20-7 fleg, 2099

Key

Yey
Hay

da&ne

J&le

JBIe

SECOND MAXIMUNM
25.9 Oct. 27.2 Got.

27.0 Octs 31.2 Uete
2607 Ootse 2042 Gctn

SECOND MINIMUN

”- had 2602 Bept.

- - 27.9 ﬁept.
- - 2T.6 Sept.

The seasonal varistlon is given in Table-15.
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: Teble - 15
Heasonal v&gi&tion& in _temperature (°C) of bottom leyer
of water during 1969-70 (STATICH-B)

Early After~ %ot balf 2nd half

Seasons moxning noon of night of night

Late monsoon 2549 27.0 é6.? 26.3%
{Cotober 1969)

Winter 21.6 24 .6 22.7 22,6
(Nov.1969~Feb,1970)

Summey 2609 , 2706 _2609 2643
{Merch-May 1970)

kongoon

i) Early monsoon 27.4 28.5 28.1 27.7
{June 1970)

ii) Mid monczoon 26.6 2843 27.8 27.0
(July=-Gept.1970)

111) Lete monsoon 27,0  29.4 29,2 277
(0ct.1970)

The differegcea of the tewperatures of the
bottom layers at Siations A and B were negligible
ard the seesonal varistions also showed the similer

trend.



, foble - 16
Surface and bottom temperstures (°C) and their differences

" in the eerly merning (STATION=-A)

£

Surface Bottom Diffe~ Ourface Bottom Diffe~-

Nonths rence rence
Jenuery - - - 20,2 19.9 0.3
Pebruary - - - 19.1  19.5 . 0.4
Karch 26.8  26.3 0.5 26,0 25.1 0.9
April 27,2 27.0 0.2 27,7 27.5 0.2
May 275  27.0 0.5 27.6  28.1 0.5
June 277 27v3 Q4 2746  27.3 0.3
July 26.9 2643 0.6 26,4 27.0 0.6
August 26,8 26,7 . 0,1 27.1 264 0.7
September  26.0  26.0 0.0 26,0 26,2 0.2
Getober 27.5  26.6 0.9 27.4 26.8 0.6

Novenber 26,6  26.6 0.0
Decenber 2046 20.6 0.0
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Table - 17
surface and bottom temperature (°C) and thelr differences
in the nfternoon (STATION-A)

Burfece Dottom Diffe~ Surface Bottom Diffe-

Konths rence rence ‘
Jamary - - - 23.0 20.7 2.3
February - - - 2344 20,7 2.3
Haroh 32,2 29.1 3.1 30,6  25.8 4.8
April 3249 29.5 3.4 3149 2842 347
May 32.8 28,9 3.9 32,3 2943 3.0
June 3241 29,4 2.7 314 28,7 2.7
July 3044 28,7 1.7 30,9  28.4 2.5
Muguot 30i4 27,5 2.9 29,9  29.1 0.8
September 29.8  27.6 2.2 28,6  27.4 1.2
Cctober 31.8 2T.6 4.2 31e1-  29.3 1.8
Novenber 29.0 27.0 2.0 - - -

Decenber 26 3 21.0 5% - - -




Thérmal étratification.

(a) The early moraing seéries and afternoon
series of temperature measurements taken on the saume
day every month in the vertical dlrectlon at étaxicn-
A for 1969 and 1970 sre concidered for the purpose of
studying the thermel stretificatlon.

In Teble~16 the surface and bottom tempera-
tures snd thelr differences are shown for the early.
morning series. This date show that thg.differenoes
beimween surfeee snd botitom temperatureaZ%he eerly
morning ranged betweem 0.0°C and 0.9°C. In some
maﬁtha there was practically no difference at all.
In other words the condition in the reservoir was
isoth armal in ﬁhe eerly hours for the whole year. It
~would s&ppenr thatlthere waa complete circulation or
. turnover of the water in the reservoir teking plaece
every day, through out the year, and hence the

ipothermal condition in the early moraing hours.

{b) The afternvon deries of surface and
botiom temperatures are shown in Table-17. Almost

all through out year there was gresier (compered to
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‘ ;ﬁe eerly moxrming series) difference in the

i_emperaturea between the surface and bottom layers',
indicating the exisierce of a well defined thermsl
stretificetion., Thus there wae well defined deily
thermal stratification and the circulation or turn~

over before the sarly morning hours tbrough out the

© year in the waler of Ajvie Reservoir. Also the entire

reservoir geis heated up during the courze of the
dey esvecially in the afternoon ag & result of
wolch the boitom teauperature &lso rise and show
pesponel varistions similer to the atimospherie
temperature. These chenges uffect the blologlcal

productivity in the reservoir, es will be scen later.

(h) Hydrogen lon goncentraticn (pH)

Deterninstions of pH were made in the surface
samples drawn in the early morning and afternoon
hours (detsiled in Chepter-3). The meximum pH veried
betwsen 843 and 8.5 and the miniwmum between 8.1 and
de2 in the early morning samplee. In the case of the

aftcrnoon sauplep, the maxinmum was 8.8 and the winimum



"

varied between 8.2 and 8.1,

' The results of the monthly varistions are

water, CTable “18).

' shown Eélow for one year {1969-T0) for the surface

75

Teble - 18
bH of water on the detes of
gollegetion
o Eaxrly Aftep- Diffe~
Date -month morning  noon rence
19689
?ﬁarch - 24 803 8.6 003
April - 21 B3 846 0.3
June - 13 Be2 B8 0.6
July - 14 8.2 8.6 004
August - 15 Bed 8.3 Oe1
September - 15 Be2 B2 0.0
Oaetober - 22 Be2 803 ) O.1
Novenbeyr - 26 81 Be3 G2
December - 27 8.1 8¢3 0.2
1970
January - 7 Bad Bed 0.1
February - 10 Be2 CBe1 0.1




76

-~ ihe pi velues were couparatively higher
during the period ¥arch to July. Couparing the esrly
moraing and afterncon velues, 1t is found that the
efternoon valués are more alkaline snd the inerease

in alkalinity bes to be attributed to photosynthesis.
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SECTION B s+ The Chemicsl Environment end Nutrient
Supply linked with primery production.

{a) Geperal Charocteriastics of the water s

1)} Harduness
ii) Chloride
1ii) Dissolved gases

1) Free 00,

2) Iisesolved oxygen st Stations A and B and

3) Peroentage saturation values of Oxygen
end Stetions A and B,

(b) - ZIons involved in plant nutrition

1) Inorganic forme of nitrogen
i1) Phosphate (964)
ii1) Silicate (510,)
iv) Iron

v) Calcium, Sodium and Potassium.



.'¥a)  general Characteristics of the Water s

In this sectlon an attenpt is mede to indicate
the: relative sbundsnce of the maﬁar ionio constituents

. and thelr seagonsl variations in the Alwa reservoir.

(i) The hardness in Ajwa was mainly due to
bicarbonates and 10 sone extent carbanateavof ecalclun
and magnesium (il) Chlorides: The figures for hardness

and chloride for 196970 are phown in Toble 19 for one

year.
Tabl 19
Hardness end Chlorides in Surface sample
Date Parts per million Vater level
~ Hardness Chloride (actuel depth in
- neters)
1969
Hareh - 24 156 62 ‘ 706
April - 21 160 70 . ’ 6.72
Kisy - 25 170 75 - BJ73-
June - 13 176 76 4010
July - 14 160 73 4.63
Aug. - 15 150 48 6.20
Septe - 15 140 - 40 . 87T
Cot. - 23 143 43 8.67
Nov. - 26 145 48 © 8440
Decs - 27 148 50 8.19
1970
Jan, - 17 146 50 T+

Febe. - 10 , 148 50 T.81
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: In respect of haianasa,the value veried from a
miéimum of 140 in Septeuber to & maximum of 176 in June.
fx‘bére was a gradusl inercese from Merch to June when
the maximum was reaéhe&. Thereefter, there was a gradusl
deocline until September when the minimum wee reached

and then &gein there was & gradusl rise in values.

Taylor (1958) has classified waters as "soft"
and "hard" (depending on the hardness which was mainly
due to bicarbonetes and to0 sone extent cearbonates of

coloium and megnesium) as detsiled below s

Less than %0 ppu Soft

From 50 to‘180 ppm Moderately soft
From 100 to 150 ppn Slightly hard
ifore than 150 and less than 250 3o HModerately bhard
Hore than 250 and less than 350 ppm Hard

Hore than 350 ppm Very hard

Acoording to the above claselflication, the
waters of fhe Ajwa reservolr range between slightly

nerd and moderstely hard.
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. The seasonal varistion in the values of herdaess
‘is also found to vary inversely with the reservoir
level, indicating that changes 1n_concentrgtion of
solutes due to evaporation were respousible for thie

varlation.

(11) Chloride (See Teblie 19)

The veluen were found to vary from a
minimum of 40 ppm in September to a maximum of 76 ppm
In June. The contents were found to inerease frou March
to June and thereafter to decrease ugtil September.

Thereaiter there wes a groduel rise again #ll June.

(111) Dissolved gases.

(1) ¥ree 00, : Carbon dioxide was not

found &t sny time during the periocd of investigation.

{2) Dissolved oxvgen. The results of

cxygen detsrminetions are expressed in ulligraums per
litre and elso in terms of percentage saturation which
was calculated from the table given in 'Stendard lethods'

(1965). Tne results are presented in following tebles.



STATION A

The oxygen content at surface and bottou layers

of water are shown in tables 20 snd 23 .,

The dissolved oxygen is dependent on following

physical end blological factors.

(1)
(ii)

{111)

(iv)

(v}
(vi)

Alr and consequently water temperature;
Txcharge of gases between sir and water

et the interface.

¥ind veloeity end consequently turbulence.
Soler energy radisnt on the eurface and
ite penetration into deeper layers affected
by turbidity of water.

Anount of photosynthetic cover.

Amount of totel (enipel, plant and

beotarial) respiration.

(a) Dhe oxygen content in the gurface layver and its

seasonal varistioms (Tebles 21 and 22)

81
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(1) The maximum anl minimum velues.

Table - 2%

he maximum and minimum velues of oxygen in the surface

"

water
Maximum HMinimum

TTT969 1370 1969 1970

Value hMonth V‘alug HMonth Value Honih Value Month
Ferly
morning 7.0 Aug. G0 Oct. 3.7 Hove 4.0 dean.
After= , ‘
noon . 8.4 Bepts 7.8 Uay 5.6 Hove 5.9 Jduly

Itiwould be seen from the sbove that the meximum
value for oxygen ile reached in }aup;uet and September in
1969 &nd ‘A;nril & May 1970 end minimum velue in Nov.196%
and in January & July in 1970,

{1i) Seasonal variationg.

«?he dets on seasongl variation in oxygen

content are shown in : Table-22.
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Table - 22
The seasonul variation in the oxygen (mp/1) content
in the surface lmyer during 1969 and 1970 (STATION &)

o

Early After- 18t half 2nd half

Seasons morning noon  of night of night

ﬁummeb
{March-May 1969) M - T T«9 7.0 . 6.7

Boongoon (Wet sumumer)

1) ¥rarly wmonscon 5.6 Ted 6ed 5.8
{June 1969)

ii) ¥id wonsoon 69 7.9 72 6.9
(July-Sept.1969) -

iii)Late moonmoon 4.9 5.6 5.2 ° 4.9
{00t.1969)

¥inter 406 6.1 507 5¢1

(Hove1969~Feh.1970)
Summer (March-lMay 1970) 4.9 6.8 6.9 5.8
Monsoon

1) Early moonsoon 5.4 7.0 7.0 642
(June 1970)

i1) ¥id nonsoon 4.9 5.15 5.9 4.9
(July~Sept.1970)

i1ii)la te monscon 6.0 7.0 6.9 6.6
(0ct. 1970)

Prom & study of the sbove it is seen that both
the higheat and lowest value are reached in the hof

weether and MoOnsoOn SeaBONB.
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(v) Cxygen content of the bottom leyer end ite

seasonal verietion.

The resultse are shown in Table~23.

Zoble -~ 24
The moximum end the winimum velues of oxygen during 1969-70

Time of Mexioum : ' MHinimun
collec~ —__ 1569 —_ 1970 1969 o)
tion Velue Monih velue Jonth Voiue Hontn vVaLue Honth
Eerly

morning 6.0 Auvwg. 5.7 May 3.2 Hove 3¢3% Jduly
After-

noon 644 Apr. A.7 Feb. 3.6 Hove 4.0 July

It would be emen from the above that the n@gen
content in the bottom leyer wes found to be meximum in
August and April in 1969 end in Mey & Pebruery in 1976
end winimun in November, in 1969 end July 1970.

Seasonel varintion in oxygen concentration in

bottom loyer, given in Table~25.



Pable ~ 25

Phe seagonal variation in the oxyeen content in the

vottonm layer during 1969-70 (STATION 4).

8/

Zeasons

Early

Lftere

morning noon

18t balf 2nd helf
of night of night

Sunner
(Kerch~Hay 1969)

Yonsoon (Vet sunner)

i) Eerly monsoon
{(June 1969)

1) H4d monsoon

(July=Sept.1969) .

iil)Late monsoon
(Get.1§69)

¥inter
(Nove1969=-Feb.1970)
Summer

THerch-Yay 1970)
donsoon

i) Eerly monsgon
(June 1970)

ii) ¥id monsoon
(July=-Sept.1970)

iii)late monsoon
(0et3970)

5e3

4.9
5.95
4.0

4465

4.30

4.60

51

6.2

5.6
6.2
4.1

5.05

5 .00

543

543

5.4

5eb
6.2
4.1

4.75

4,70

5.0

4.05

He2

5.0

441

4 .65

4435

48

5.1

From the mbove it would be seen that the bottom

layeor wes never totally deficient in oxygen et eny time -

during the period of investigation.
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:Vertical Pisiribution of Oxvzen 3

(a) Early morsing series :

The oxygen wvalueg for the surface and botiom

layers with thelr differences are shown in Table~26.

Table - 26

Cxygen (wr/1) ip surface urd bottom lsyers of water and

thelr differences in the emr@x_m@éning. {SEATION A)

1969=70
“onths durface Dottom Diffe~ Surface Botiom Diffe-
rence rence
January - - - 4.5 ‘3.? 0.8
February - - - 51 4.4 0.7
ﬁaréh " 63 5.0 13 4.4 3.6 0.8
hpril 6.6 6.0 0.6 5.5  4ed 1.1
Hey 6.0 5.1 0.9 5¢3 4.6 0.7
June 546 4.9 D7 Se4 4.6 0.8
July 6.6 58 0.8 4.3 3.3 1.0
rugust 7.0 640 1.0 4.9 3.9 1.0
September 7.0 6.0 1.0 5.2 4.1 1.1
Cctober 4.9 4.0 0.5 6.0 5.1 0.9
Hoveuber 3T 3.2 0.5 - - -

Degember 6.0 543 CeT - - -
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‘5 In all the cmses (except in Harch 1969) there was
no appreciable decrease .in the concentration. Such &
distribution hes been called 'Orthrogrede' by Aberg and
Rodhe (1949 cf. Hutehinson,1957,p.603), and it is not

'Clinogrede’.

(b) Afternoon seriee

The resulte of the oxygen coneenﬁraﬁinn in

surface end bottom lsyers wre shown in Teble-27.

Teble-27
Oxygen (mg/1) in surfsce and bottom layers of water and
thelr difference in the afternvon. (STARION A) ‘

- 1669 . 90—
Monthg  oUrisce Bottom Diife- Surface Bottom Dilfe-
rence rence
January - - - 6.7 4.3 2.4
Februaxy - - - 6.6 4.7 1.9
Harch 8.4 6.2 2.2 6.3 4.0 2.3
April 749 65 1.4 Teh 4.6 2.8
Bay T8 640 1.8 78 57 2.1
June 7«5 5.5 2.0 740 5.6 1.4
J&l}' T.8 52 16 549 4,0 1.9
Aagust 8ol 644 1.7 6.4 446 1.8
September Bed 642 22 646 4.9 Te7
Qctober 5.8 4e 1.7 Tel 545 1.6
Hovember 5.8 1) 2.2 - - -

Decenber Ted 5T 1.7 - - -
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- In thié geries there were appreciable differences
iﬁ t%;'oxygen content hetween the surface snd botionm
samples. Large differences of 2.2 mp/l in Harch end
Septenber of 1969 and 2.8 mg/l in April of 1970 were
recorded, Hutchinson (195?, p«607) stutes "Following
in part the scheme of Thienemann (1928) the agents of
deoxygenation mey be claasifis& as (1) animel respirations
(11) plant respiration at night, or when the respiring
organiens heve sedimented below the compénsation point;
(i1ii) becterisl respiretion in the decompositlon of
sedimentary organic metter,and (iv) purely chemical
oxidstion of organic metter in solution, either preduced
in or brought inte the lLake". In Ajwa reservoir, animalq
reapirationjappeared t0 be the main factor responsible
for sppreciable quantity cfldeoxygenatien in the bottom
layers. Aloo the reservoir is full of ocarp flshes, some
of which slweys feed upon botiom sediments. They ney
disturb the hotilom deposite which may also have consuned
8 part of the oxygen dissolved in the bottom layer. At
no time there wae & catastrophic oxygen deficiency in

the bottom layers.

The increased asmounis of oxygen In the surface
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layer is attributed to surfoce aeration and/or
photosynthesis.

N

Percentage Daturation of Uxygen 3

it ic useful to know the amount of dissolved
oxygen in the water when saturated with atm&spher&c
oxygen.The ratio of the two contents usually expressed <s
*percentoge maturation' cen throw light on previous
physical end blologlicesl history of the seample.The ratio
alse controls the rate &t which oxygen is taken up from
the air (Hortimer 1956). So, the values for percentsge

saturation wers celoulated snd are dlscuesed below 3 ¢

The percentage seturation velues for the surface

nud bottonm layers are shown in Teble-28, vd 36.

Ruthner (1926 -of. Weleh 19%5, p.170) has stated
that the respiration of aguatic organisme depends not
only on the dissolved 02 content but &lso in & sigmi-

ficant messure upon the temperature of the surrounding

. water, end that in lekes showing e decline of the

diseolved oxygen in deeper weters in summer or winter,
the teuwperature nust be considered in deteruining the

/
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respiratory velues of the dissolved oxygen present.
He also sitates that the mractice of expreassing the
results of diesolved oxygen in peréentage of paturstion
in misléading.v

STATION - B

(a) The oxygen content in surface and bottom layers

of water are summorised in Table-=29.

The oxygen content in the surface layer and its

geasonal veriations s

The oxygen conient at Station B also showed
similer variations as in Stetion A. Comparing the
differmces in the oxygen content in surface and dottom
layers of water in the morning serlies, the differences
in the afternoon series le larger. The deoxygenating

sgents have teen discussed previously.

(1) The meximum end minimum velues : (Teble-30)

Tahle - 30 -

The maximum end minimum valuee of oxygen during 1969-70.

Heximum - Minimum
1969 1970__ ~ 1969 —__ 1570
Yoelue Month Value Month Value ionth Value Month
Derly
morning 5.2 Oct. 6.1 June 4.1 Xov. 5.4 Sept
After-

noon Te1 Octe B.2 OQoat. 6.5 Hov. 6.9 Apr.
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It would be seen from sbove that the maximum values
for oxygen was reached in October and minimun resched

in Hovewber, or Sept. or April.

(i1) Seasonnl varistions.

The daie sre ghown in Teble-%1.

Tebl e=31

feasonsl varietion in Oxyegen (mg/L) in surface

leyer at STATION B

Carly After=

Seasons morning  noon
iate wonsoon (Got.1969) 5.2 71
Yinter (Nov.1963=Teb.1970) 51 73
Summer (March-kay 1979) 5.6 7.2
lionsoon |
i) EBarly monsoon {June 1970) 6.1 7.4
ii)id monsoon (July-tept.1970) 5.8 7.5
iii) bate wonscon(0et.1970) 5.5 B2

Brom the stwly of the above t&ble it is seen that
both the higheet and the lowest values are reached in
Gctober and in November the values being 8.2 end 5.1 moll

respectively.
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(b) Oxvgen content of the bottom layer end its

seasonal varietions ¢
-

(1) The meximum end minimum velues.

Teble - 32
Ihe wexdiwmum and minimum veluee of oxygen during 1969-70

Time of Meximum Miniwum
collec~ . 1969 1370 1969 _ 1970
tion Value Month velue lLonth Value Nonth value Konth
Early '

worning 4.4 Octe S June 3.0 Wove 3.9 dJen.
After- ’
noon. 5.2 Dec. Be1 JUl.Y %5  Kov, 445 Jan.

It would be acen from the sbove that the maximum
value for oxygen is reached in July snd uwinimum values

in flovesber and in Januéry.

(11) Seasonal variations

The date are shown in Table=33.
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Semsonul verietion in Oxygen (mg/l) in Bottom layer ut

STATION B

Seasons morning  moon

Lete wonsoon (Cet. 1969) S 4.4 5.0
Yintey (ﬁov.1§69~@ab.1970) 4% 4.9
fummer (¥ercn-day 1970) 5.0 5«7
Honsoon

1) Early monsoom {June 1970) T B4l 6.0
11) Mid monsoon {July-Sept.1970) 4.7 ’5.8
ili) Tate monsoon (Cet.1970) 4.9 6o

Prom a study of sbove it le seen that both the

highest and the lowest velues are reached in Cctober am

Hoveunber.

Vertical distribution of Oxyeen

(e Eerly morning series.

The oxygen values for surfesce @nd bottowm layers

with thely difference are shown in Table=54.
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Verticol distiribution of oxyegen during 1969-70

SCATICN = B (¥arly morning)

Bottow

Yonth Surfage bifference
Qetober 5.2 4.4 G.8
Hovenbor 4.2 3.3 De9
December 52 444 0.8
January 4.3 4.0 0.3‘
Pebruery 61 544 0.7
tiarch 5.2 540 0.2
April 58 5.0 0.8
Lisy 549 5.0 0.9
June 6.1 5ed Q.7
July 6ol 5.2 0.9
August 5.9 5.0 0.9
Jeptenber 5ed 4.9 05
Cetober 55 4.9 0.6

Afternoon series. The oxygen values for surfasce and

bottom layers with their differences are given in

'j.‘able—}'S .
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Teble - 35

Verticel distribution of oxygen during 1969-70
‘ 8TATION - B (Afternocon)

¥onth surfuce Bottom Difference
October 71 5.0 2.1
Jovember 645 3.8 2,7
Jecember T8 | 543 2.5
Januarcy Te2 4.6 240
February 7 6 6.0 1.6
Harch T +6 : 5.6 2.0
April 7.0( 5.9 1.1
Hay 7.0 5.7 13
June 74 640 144
July T.6 6.2 1.4
August 7.6 S5e7 1.9
September T2 5e4 Te8
ectober a2 6.1 2.

Station B also showed daily thermal etratification in the
aftcrnoon similer to that of Station A.
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(b)  Zons involved in plent nutrition s
(1) Incrgenic fmrﬁg‘of nitrogen.

| Kitrogenous cowpounds scouxr in varying amounte
in lake water, depending upon the nature of the water-
shed, the ampunt of pollutlon, ani the abundance of
planictonic life in them. They oceur in two formes
organic and inorgenic nitrogens. Orgenic niltrogen is
parly in suspeneion and partly in solution. Suspended
organic nitrogen 1s derived from the billions of
beoterial ocelle, phyto and zoo-plenkton and other
floating orzenic materisle in the water. These can
ve removed frouw water eamily by centrifuging or
filtration. The soluble orgsnic nitrogen (in true and
colloidal solution) results form (a) the decomposition
of dead organic matter by bacterisl action and (b)

excrotions of equatiec animals.

The inorgsnic forms of nitrogen consist of
emmonium salte, nitrites and nitrates. Free ammonis,
or ammornium sslte result from decomposition of organic
watter by saprophytic bacteria. Nitrites are derived

from iree aymonia end its salis and become nitrates by
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the aetion of nitrifying bacteris. Free nitrogen and
ammonia can be formed also by the action of
denlitrifying bacterie on nitrites and nitretes,
Tﬁerefore. the total quantity of inorgenic niltrogenous
compounds will depend upon the proportion of nitrifying
to the denitriiying anﬁeria in the later,

Estimations of free smmonia, nitrites and
nitrates were mede regulerly on the surface samples
every month. All the three forms of nitrogen were found

to be absent in the Ajwas reservoir.

Ruttner (1931) who exemined the tropical leckes
of Sumatrs, Jawa and Ball found that ammoniaoai nitrogen
wes in largest amounts in the bottom layers and 'nil!
in the surface layers. Hutchinson et al.(1932) found
nitritee in tracee in sll the pans end lekes of South
Africa. Beadle (1958) found treee or none at all of
nitrites and nitrates in the Rift Valley lakes of East
Africa, In the lakes of the English leske disirict,
Pesrsell (1930) cound not detect sumonie in the surface

layer at any eeason.
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(11) Orthophosphate (20,)

This wes not detected in the surfmce layers
of the early warning or afternoon aeries/af samplee
collected every month during 1969-70. Sreenivasan
(1964) di1d not find the soluble pbosphatgtes in the
Bhavenisagar reservoir, Madras. Finsele (1938) haé
explained thet under oxldising conditions phoephate is
precipitated in the presence of irons as ineoluble
ferric phosphate on the mdé-surface and thet appears

. t0 be the reason for ite sbsence in the Ajwa resBervoir.

(111) Silicetes (3102)

5ilicon is almost univereally present in some
more or less reactive furm in all netural waters
(Hﬁtchinson, 1957). According to him, the data suggest
%hét greater pilicate concentration ean vocour in
tropical than in temperste regiounss end that the movement
of silics, like that of phosphate but to & lesser degree
is determined by the state of oxidation of the iron
present, at the nud-surface interface, though very

little 1s known definitely about this.
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 diliem was estimated regularly at the surfece
layers in the esrly worning asnd sfterncon collectlons.

The results are shown below in Table 57.

The silica content in the surfoce leyers wes

found to renge from O.1 to 0.25 mg/Le

fable = 37
81lice content (smg) in mg/l in the surface water of the
Hjwe reservoir during 1969-70

Early Lfter-
worning noon
1969

Harch - 24 0.10 0.10
April - 21 0.10 0.1C
Kay - 25 .10 0.10
June - 13 0.10 0.14
July - 14 013 0.10
August - 15 0.20 0.14
September -~ 15 0.20 C.13
Cetober - 22 0.10 0.10
Noveuber -~ 26 U013 0.1%
December -~ 27 G.15 015
Jamiery - 7 0.15 Q.15

February -~ 10 0,10 0.10
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~ Iron wee estimated qualitatively onlys It

wes not found in the surface water at any time during

the period of investigation.

{v) Caloium, sodium and potessiums

The results of examinztion of the surface

water for the four comstituentis are shown in Table=38.

Table - 38

Ca, ¥a end ¥ contents in mg/l.

Caleiun Sodium Pottapsiunm
1959
Herch - 24 11.40 54 460 235
- April - 21 13.50 56,81 2.30
MNay - 25 13.62 57«48 2.64
June - 13 13,60 58 84 3,00
July - 14 12.10 54,68 2.75
hugust - 15 7.40 51.64 378
September - 15 6 .48 46.68 3.90
Cetober - 22 9.88 50494 378
Hovember =~ 26 11.98 58.66 1.64
Decenmber =~ 27 ’
1979
January - 7 9.4 51.28 1e42
February -~ 10 10.3 52.40 2436
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0 SECTION G 1 Biological conditions linked with priwery

production.

(a)  Het phytoplenkton et Station A.
| i) & list of the vhytoplanktonic organisus.
1i) Percentage compoeition of the slgel and
aaimnel groups of organisms.
1ii) Quantative grouping of the organisms.

¢

iv) Periodicity of the most dominant organisu.

(v) Yhe larger aguatic vegetetion at Station B.

i) Rooted and submerged hydrophytes in
descending order of sbundance.
il) Verticsl distribution of plants.
iii) Horizontel distribution of plante.
iv) Standing crop.

(c) Periphyton a8t Station B.

i) Bio-mass
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i3

(g) - et phytoplenkton at Stetion 4.

(1) List of the phytoplenkion organisms found in
the netplenktton during the period of investigetion ls given
below

shlorophyis.

1. Cosmarium depressum Neg.
2, Cosnarium cormtresctum Kirchn.

3, Pedisstrum sizplex Meyen.

Chry sophy ta.

4, Botryeooccus breuniil.

necillariophyvoese.

5. Hurirells tenera var nervosa Ab.

6. Syneire ulna (Nitz) Ehr,

Cyanophyta.
7. hneeygtis cyens (Kutz) Ir. & Daily.

(11) Percentage composition of the different
algal groups.

it ie shown in a Tsble-39.
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, Table - %9
i Percent composition of alpal groups

¥ame of the Hoe.0f species ¢ of the

algal group in ecech group total
1. Chlorophyte 3 43.0
2. Chrysophyte "1 , 14.3
3. Baclllariophyceae 2 28,6
4. Cyenophyta 1 14 35
o tal 7 10062

From the above it will pe seen thet the develop-
ment or phytopiankton organisms is comparatively pooxr,
the total number of orgon:cms being only 7. OFf these
chlorophyta constitutes 43¢; Bacillariophyocese 28.6%
and Chryowophyte end cyanophyta constituting 14.3% cach.

(1ii) Quentitative grouping of the orgenisus.

Qf the seven forms reported in the
plankion catches, the only two orgenieme which were not
only constent but also attained fairly lerge numbers at
one time or another were Pedisotrum simplex Meyen and

Botryococcus braunii,Surirellea teners var nervopg A.8.

wae only seen in fairly lsrge nuwbers occesionelly. The
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regt of the 7 were found rare or very rare or stray.

(iv) Periodicity of the most dowinant orgenism.

The only orgenism vhich was most dominant

vwes Pediastrum simplex lieyen, and it was found in abundance

during the monsoon season. In other seasms 1t wee common

or astray, (Table 40).

(v)

(a)

{b)

{e)
(d)

The lerger sgquatle vegetution at stetiog B.

(1) Hooted end submerged hydrophytes in

degcending order of abundance.

Hydrochariteceae: Vollisneria splraelis,

Hydrillae verticellata.

Heladacese: Nelns {lexilis, laies marina var

puricatsa, Nelas major,

Potamogetonaceaet Rotamogetun indicus.

Lenticulariaceae: Utriculeria stelleris.

Vallisnerie wes seen flowering in November and

Vecember and its pollen grains were scen floating in

ebundsnce on the water surface during those months.
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(11) Verticsl distribution of plents.

: As & gonerel rule the distribution end
quimtity of submerged hydrophytes are influenced by the
transparency of water, character of the bottom depoelts
&nd the gquantity of nutrients in the water. The submerged
hydrophytes coupete with the free floating phytoplaukton
for light and nutrients. The increase of phytoplankton
in the upper loyere of water results on the one hand,
in & rapld decresme in trensparency and on the other
in the depletion of nutrlents of biologicsl eignificence.
In the case of the Ajwa reservoir, phytoplankton is very

poor and hydrophytes are seen in abundance.

On & rough survey of the ressrvoir duxing April
and Mey when the reservoir level was the lowest, 1t was

found that about 0.8 < of ¥Najas flexim, 2.3 ¢ of

Potemogeton indicus, and sbout 63.25 % of Vallisneria
spiralis were seen in 1 to 3 w and 3 4o 5 metre depths
but In lesser numbers 8t the leiter depthe. Ho attempt

wag mede to determine the compensation depth.

(i1i) Horizontel distribution of plants.

In the Ajwa reservoir, trensparency of
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water as'meéaureﬁ by the disappeersnce of the Secchi's
dise wezs'fduixd to vary betwecen 55 cm and 108 cm in 1969
and betwéeﬂ 47 cn a2nd 250 cm in 1970 at Station As The
coupensaiion depth in the Ajwa reeervoir way be
considered to vary between 1 m to 5 m 1f the concliusion
of Hogetsu end Ichimure (1954) is mccepted. (See
Discussion}. The vecurence of hyﬁropﬁytes ﬁbto‘ﬁ meter
depth in the Ajwa reserveir, on the sbove besls, cea
then be explained. The three dominent plants are eeen
at all depths from shore to the depth of ¥ m in the

reservoir,

(iv) The Standing crop.

By the methods mentioned under "Materisls
and Hethodn", the stending cropes in the summer se&son
of April and HMay, 1970 were computed. The reeults are

shown in & tabular form in Table«it.

Y

The arca of the plant zone in the Ajwa reservoir
iz nearly 1200 hectares. The wet weight of the}plaﬁta
per hectars comes %0 be 16,550 kge In leke lendota
and in Green lake, U.S.A. Ricket {192, 1924) found
17,768 and 15,880 kg per hectare of wet waight respectively.
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Table ~ 41

Estimated total welghts of the dominant bisbher aguatic

plente in the Alwa remervoir in April and

¥ay 1970

Species Ezight inp§§* Percentage
N 1. Vallisnerie epirelis 12,500,000 1,250,000 63.0
2. ?aj&meg&tan indicus 4,500,000 450,000 22,7
3. Naies flexilie 1,660,000 166,000 0.8
s Hydrille verticellsta 700,000 70,000 0.4
5. Others 500, 000 50,000 0.2

Total 1{9,860,0{}{) 1,986,000

% Qalculated me 105 of the fresh welght.

Vellisneria spirslis constituted 63% end Potemogeton

23 of the total. The other planic were leze than 19

each.
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{e) . Periphyton at Station 3

(1) Bio-mass of the Periphyton.

in a majority of studies artificisl subsirates
heve been éuspended in the peleglc regions of stending
bodies of water. fbout 300 slides were suspended in the
midst of aquatic vegetation in order to obtazin the same
or similar typee of organisms which asre likely to
colonise the stem and lesves of hydrophytes. A few slides
at & time were tsken periodicelly snd estimated for
biomess as wali e for identification of periphytic
oré&nisms. Tables 42 end 48 show in severel waye the
blologleal growth of orgenisms found attached to slides
bung near the surfece and at 2.5 m depth (Pig. & )
illuatrateavthe growth in the two situetions. The growth
et 2.5 m is greater than ot surface end is found to be
saximum in July. There is a gradual rise in deposition
from November until the mex imum is reached in Julyj end
thereafter there is a decrease. The maximum cummulative
growih recorded is 40.29 g/m® of glaess surfece in surfece
layer and 54.18 &/ of glass surface at 2.5 o depth of

vater.
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