6

DISCUSSION

(a) Comparison of productivity by Pariphyten,
Phy toplankton and Necrophytes.

1) Periphyton
ii} Phytoplankion
i11) Macrophytes.

(B)  Pactors influencing production.

1) piffueion of oxygen E (m/h)
11) Light, temperature, and mixing und/or

hereover of water ( water circulation).

* 1ii) Effect of water replenishuent
iv) pH
v) Butritional conditions
vi) Cutrophication.
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(&) Compsrison of productivity by Periphyton,
- Phytoplankton snd Hacrophytes.

(1)  Peripbyton.

iny teclmigque of the meaeureméut or biouass
in productivity studies hasg the edvantage that it
gives the net produciivity because it is the production
less any removal. But the method has to be adopted '
with grest care. The inherent difficulties in sampling
end biomasss measurements have been discussed previously.
The technique may vary with the workers in this field

and wey be considered most approximete (VWetzel,1964).

Periphyton plays en important role in the
contribution to the totsl production in the lekes,
It could be a mejor producer in the shallow eutrophic
aquatic ecosystem where the litioral shelf is exposed
to & great extent whem the volume of water is reduced.
Although fhia compunity is highly subjected to adverse
physicol conditiens, its contribution to the lake
productivity cannot be neglected. The littorel regione
of most aquatic ecosystens represent some of the most

productive communitlies of the worid.

-
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In the studies Ef the periphyton community end
productivity, thelresearoher is alwost left to the
bicmase wethod only. Dark and oclear botile method is
" very well discussed by Fomeroy (19598,b) and Wetzel
(1964),

The eptination of stending c&op of periphyton
by quentitative measuremente of pigments has been done
by & few workers, who have used the growth on the
glaes slides to estimate chlorophyll on the unit area.
MeConnell emi Sigler (1959) end Yount, (1956) obtained
the rate of sccumulation of chlorophyll as en index of
periphyton preductivity. But Waters'(1§61) demensirated |
thet chlorophyll quantity of periphyton of photosynthe-
ticslly active cupmeity, reaches a saturation level
in the spproximate period of three weéke. Hence the
quant;tles of the photosynthetic plgmentis after thils
period of three weeks would give higher production
figures than the actual with‘regard 10 the coustituent

apeclag,

Periphyton in natural cenditions lack

homoganity, hence the Quantitative determinations of
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pigments ndd litile to the understanding of true
periphyton productivity to this interference of

other substences oé non~funetionsl chlorophylls or
their degradation producte which weke these estimations

8till less accurate.

The periphyton epiphytic on the higher equatic
plants is aleo not free from the lack of homogenity. .
Young (1945) measured the growth of periphyton end
found it to be mch more higher on the dead steme
than on living plante which eauggests that the growth
on different matericle is different in guaslity and
. quentity as well. A. Sladeekova (1962) measured the
groeth on-glaes slides and found 1t nearly two to
three tlumes higher than on natural substracts.
Eptimation of periphyion on natural plents demende
great ¢sre. The development of marlencrustation in
alkeline lakes (like the Ajwa Reservelr) mey hinder
the estimation of periphyton because the weight of
such marl=encrustation woy sometimes exceed the dry
woight of the plant itzelf (Wetzel, 1964). The high
gelectivity of the organisme with reepect to the
substrates like glass slides, is the only draw-back
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of the method of umeasuring the biomass on the
artificiél gubstrates, as it daeﬁ not repreeénx the
natural community Be & wholes But in most of %he
atudies of periphyton microscope gless slides have
been used (A. Sladeckova,1962).

In the preeent work the gless slides were
suspended in the surface water (at & constant depth
of 10 cm below surfsce) and at 2.5 m depth for & year
long period. Every month a few elides were removed
at raniom to estimate the blomass of periphyton.
febles 52 and 5% show the biomass expressed in varlous
waye. The slides were put in the lake for incubaiion
on 23.10.1969 and the blomees was estimated on
7.11.1969, the net growth during this pericd was
7920 g/m2 8% surfoce and 4.722 g/m° &t 2.5 m depth.
The celeulated production wes 0.528 g/me/dey &t
surface ani 0,315 g/b?/&ay at 2.5 m depthe.

The elides were lust in Decemberj another et
of slides was introduced for incubation on 27-12-1969.
in the initiszl pﬁase the growth was higher. Once a
thin £ilum wae formed the grcw&h was found to be slightly
slower. In the period vf & month the growth was 10.703/m2
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at surface ond 11.98 g/ﬁa at 2 depth of 2.5m; thus
ihe production vwas 0,348 g/he/day at the surface snd
0,357 g/®/dey at 2.5 m depth. In February and March
the growth wae very slow, the retes were 0.246 and
C.284 s/ﬁz/day 8t surfece and at 2.5 m depth respectively.
‘?rom April onwards there wae an increase in the rates
of production &t bvoth the depths. In July, the highest
rates of 1.256 g/ﬁ?/day at surface end 2.230 g/mg/wqy
at 2.5 w depth were aticined. From Auguet there was
renoval of the atieched meterial on the slides due to
high rainfall, entry of new water and consequently
high turbulance and the production wee reduced to
0.604 g/mg/aay a% surface and 1,610 g/ha/day at 2.5 n
depth. Table 51 and Pigure 15 show the cumnletive
periphytic production for & year long period. The
high rates of periphyton production in ocummer eand in
the beginning of moneoon can be attributed to the
concentration of groups nesr the substrates due to
reduced volunme of watef, increased molar rediations
and the aveilabillty of the nutriente. In this period
of the year, the macrophytes were represented mostly

by thelr dead atalks. The retarded growih of the
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Cumulative Periphyton Productivity in p/m°/day of

dry weight du:ing gaupling dates

145 -

2.5 m depth

Da te Burface
‘ October - 10 0,000 0.000
‘Novenber - 7 0.528 0.315
Hovember - 27 0.607 0.756
Decenber - 27 0.000 0.000
January - 27 0.348 0.387
Pebruary - 19 0!245 0.%41
Mareh - 24 (. 284 0.504
April - 17 0.477 0.840
Hay =25 1,050 0.918
June - 13 1,189 0.999
July .- . =~ 15 1.256 2.230
August - 9 0.604 1.610
September~ 19 C.101 1.304
Getober - 16 0.132 1.467
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macrophytes resulted in better penetration of light
to the deéper layers of water as the transparency
inereased and also in the sbsence of competition for
the nutriente vis-a-vis periphyton and phytoplanktona.
Removal of pexriphyton during the monscon was affeoted
by turbulence csused by incoming waters and this
influenced the transparency oi‘water and coneentration

of nutrient salts to some extent.

The average snnusl production in Alwa Reservoir
was 478.9 mg/ﬁz/day‘at surface while at 2,5 m depth
it was 936.8 mg/mz/day. These results sre very well
comparavlie to the resultga'cf many investigatore of
linnology. Hewcombe (1949~1950) hes obtalned 11.8
and 37.5 we/n°/dsy s the mean velues which tre very
low &8 coppered to lake Ajwa.lhe growth retes in
Hilver Springs (Odum,1957) seem to be the highest
amounting to 12300 mg/ﬁgfd&y of oxygen. Melntire ond
Fhenny(1970) heve also observed higher values in the
laboratory sireams. On the other hand the reeults of
Castenholz (1960) are 148 aud 131 mg/h?/dqy for two
fresh water lukes in Washington. These values are

more or less lower then those observed in this study
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for Ajwe lale.Similar results ere reported by A.
Sladeckove{1962) where the rates vary from 91 mg/mg/day
to 260 mg/m>/dey.

-wWeters (1960) hae suggested that the meximum
giowth of photosynthetically active pigments on the
substrates is reached within & few weeks of lncubation,
then there is observed almost & stabllized constant
ratio of production. fhe incubations which are longer
than this vericd may yield & sigmold ourve of the
growth rates. Incubation of fresh slides often?gtveé
higher valuss of periphyton production which, of couree,
will be higher then that under undisturbed natursl

conditions.

(1i) Phytonlankton.

In any aquutic ecoeystem the most importént
photosynthetic cover is formed by the phytoplenkton
group and it represents a form of veget&tion:disperaea
in the water snd ite reqﬁiremenﬁm are less éxﬂct than
those of periphyton (Taelling,1960). Inmense wofk has
been done on the qcalogy eénd life history of algae by
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Prescott (1956) and Chapmann (1957). Verious factors
influencing the growth of algae have been reviewed by
Blum (1956). Poge (1953), Xreus (1958}, Provesoli (1958),
Berdix (1960) heve reviewed the nutritionzl snd other
physiological sepects of Phototaxis. Veluminous date

are mvaileble on the phytoplankton productivity (Cdum,
19563 Verduln,1956; Steele, 19593 Steemann-Hielson,14%60;
Strickland, 1960} |

Various methods have beeun sugpested for
estimating the phytoplankton productivity. Estimetion
of ehlorophyll of the stznding crop has been reviewed
by Yetzel (1964). Changes in oxygen in the bell-jar or
derk end clear bottles have been used to emtimate
prodguctivity {(Qdum,1956). The chenges in the oxygen
content in the cleer botiles during & siipuletsd tipe
of the doy give the photosynthetic production which
can be corrvected for respiraition by the changes 1in
oxygen content in the derk boitles. Sowetimes long
incubéﬁion periods are renuired in this method. In
polluted waters the becterisl rss?iratien vitigtee

the productisn estimates.
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Situations like Zjwe Reservoir where the
phy topiankton ness ia~very small as compared to
zooplankton offer certain difficulties. Separation of
these zocplonkions and the lack of devices to
~congentrate the phytopladiton were m&jor problema. The
sanplen directly filled in dark end diear bottlen
without any concentration did not show any remarkable
chenges in the oxygen content in periods of four to
six hours in comparison to changes in the surrounding
water. This wes probably due to depletion in the
mitriticnel conditions end bigher rates of resplrution
{of mooplankton snd bocterin) in the slosed chembers.
Apert from these Jdifficulties the suspension of the
botiles whioch was ﬁ:ied several times in Ajwa Reservoir,
vas nearly imposscible because of the huge number of
crocpdiles. Because of these difficulties the |
produection snd the regpiretion in Inke AjJws were
estime ted from the divrnal chunges in the oxygen

content at all the depths.

Chenges in the diurnsl retes of photosynthesis
gnd nocturnel reates of respiration viere estimated for

a period of one year in the Ajws reservolr. -
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Zhe reeuiﬁa? ghow that the day time photosynthesis
and night time x‘esbiration exbiblted & fairly regulsr
pattern. In almost &ll the months, the rates of
produetion were higher in the mo;ning (Teble-44) and
the rates of respiretion were higher in the first half
of the night or the beginning of the dark period
(Figure 9 ). These observations are in conformity
with the results of Beyers {19650, Doty end Oguri (1957),
Yenteeh and Ryther (1957), HeAllister (1963), Jackeon
eﬁm lePadden (1954 ), Park, Hood, &nd Odum (1958).

The tendency of the plant comuunity to achleve
the highest photogynthetie or respiratory esctivity st
the oneet of light or dark period indiocatee that there
might be soms type of rhythm in operation. Pittendrigh
(1960), Harker (1964) end Aschoff (1960) have
experimental shown in enimels, the existence of such
circadimn rhythme (Herker,1964) or biclogicsl clocks
Iwhich control various teuporsl activities of the

‘enimale. Beyers (1965) slso hes demonstrated these

rhythms in laboratory microeccsystems.

In natural communities, photosynthesis and
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4w
reepiration are affected by the i§:£§§g?§&g’:§e 1ight
intensity &< dcwn;wr decrecse in the 1igggkinten§ity
et dusk, perheps because‘of‘tﬁe increase or decrease
in the intensity abeve or below the threshold value

&t down or dusk.

The phytopiankton in Lake Ajwa showe the peaks
of production in summer meinly because of the reduction
in the volume of water and the increzsed concentrations

of salts. The rapid attenuetion of light intensity and

. the coneequent reduction of photo~inhlbition because

of the growth of phytoplsnkton resulting in high
biogenic tdrbl&ity is probably & very important fector
in the high levels of photosynthesis in the surface
layer of water in Ajwe. The fell in the productivity
in monsoon is meinly due to changee in the volune,
turbidipy end teaperature of water suggesting that the
chenges due to rainfall have major influence on
pro&gctivity. A glight rise in the productivity in
wirter is due t0 increased transperency in the lake.
The higher values of production &t surfece end 1 m
depth end the lowert ot the 5 m depth mey be attributed
to the difference in the degree of iiluminsation.
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The semsonal chenges were small which is & cherscteristic
of tropical shalléw laken. Lake A)wa hes an average
arnual. phytoplezktonic pruductioﬁ of 1.44 g Oe/h?/dqy
which is very low &s compered to Lake Victoria (T#
Oz/ma/day, Talling,1965). The Baroda Municipsl Corpo-
ration pleys an sctive role in cleaning the water by
mass removing the macrophytes and to scue extent phy-
toplankton as the reservoir is & msjor source of
water supply 1o Baroda oity.This disturbence due to
the human factor also reduces the total productivity
in this ecosysten,

(1i1) Maorophytes.

Ieasurement of biomasa of macrophytes in fresh

‘or dry weights is conoidered as most approxiwaite. Fresh

or vwet weight ie defiuéd as 'welght of the plant with-

out any adherent water' ¥estlake, 1966), Ulight difference
in the judgezent in the measurement of thege weighte

ney lesd to errers of wore than 104, Hervest of the
macrophytes in ares of one square meter ie sometlmes

80 high thet the worker wsy find difficulties in the
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measuring that big nmess in the field. Conversions

of dry wet as 104 of wet weight is aleo en approximetion
a8 the previous one. The studies in this laboratory
showed that 1t veried from 10 to 18% of the fresh

weight,

No attemp£ was nade to study the chunges in the
biomees of mecrophytee along the transect every monthj
but in the months of April and Hay 1970, the stending
crop of theoe plents vas estimated when the level of
water wus low. Tables 41 phows the welght of'the
etending crop which wes 1,986,000 kg for the whole
lake.

Inetezd of wessuring the Eiamaas of these higher
plants, sanples of water were colilected from an arca
with ihick growibk of wmecrophytes Ior the estimation
of oxygen coxient. The productivity of thle area wes
ctleuleted from the dlurnal chenges in the oxygen
content (Cduw,19%6; Sargent andvﬁuatin,1949; Cdum
and Hoskin, 19583 Hoskin,1959; MeConnell end Sigler, 19593
Vestleke, 19613 Edwordo and Oviene, 1962). The suthor is

aware of the faot thet these chénges in the oxygen
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content are not only due to m&éropbytes but elso due
to,periphyfoq (perticulerly in situetions like Leke
Ajwa where periphyton productivity is very high) and
to some extent due to phytoplankton photosynthesis.

8

The photosynthetic productivity at Station B
hes been giéen in Appendix Table-J end Figure 11.
These velues do not represent the productivity solaiy
of the macrophytes because the ares is not free from

phy toplankton.

IThe distribution of the>higher aquatic planis
is related to the nature of the bottom of the leke,
depth, transparency, ete. The muddy and sedimented
btottoms and the large littoral shelf offer good sites
for the growth of these plants. The vertical distribution
of these plents is releted to transparen@y of the water.
The good penetration of light (0.5 m to 2.5 m Saecchi)
allowed the growth of planis upto the depth of 5 m in

!\.jwa.

In Ajwa the production of these plants wes higher
than the planktonic production these plants formed a
major group which not only competed with the suspended
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plenkton but limited its growtih.Lne total absence of
phosphorous and Nitrogen in Ajwa Qatef is suspected to
be due to higher inteke of these salis by me crophy tes.
In Table~50 2l1ll the prdduction date are g;ven in terns
of carbon. The formulae used for interconversion of

units ere given by Wesilake {1964 ) end Sledecekova (1962).
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(B) Factors influencing production :

There ere various Seetors knowa o0 influence
the primery production.They cen be claseified into
three mein groups

(1) Phyeiedl faotors originating directly or
irdireetly from solar radiction, suck as light
oeﬁditisna, tempera tures, mixing end turbulence by
action of windy (ii) the content of nutriente in
tﬁe euphotic zone of the lakes and (1ii) the inter-
aation of the ovrgenismp present in the ecosyetem
(Pindenegs, 1966). Thess factors through their inter-
dependence and intercctions also promote or retord.

production.

(1) ine piffusion of Oxygen Elm/h)

The diffusion of oxygen Bt surface water is

given by
Twf Es-»e « R

where E is the rate of diffusion of oxygen in metre/hr.
f is the ocvefficient of exchange, |

5; iz the saturation concentration erd
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T is the metual congentration of 0, during period
of darknese and

R is the average'rate of respiration. -

fhen actual pxygen concentration of eurface
vater is higher then saturation concentration, some
quantity of oxygen is lost %o the atmocphere. OUxygen
is added to the water when actusl concentration of
oxygen is less than saturation concentretiion. This
weans that the oboerved content in the surface is
net oxygen in water after theFexchanae'with the
atmospbere as explained sbove. In this cese, to find
out photosynthetic increase of oxygen, the values of '
diffusion will have to be deducted from the observed
oxygen content; in Ajwa reservoir actna} oxygen
content during derk period was never higher then

saturation conceniration in sny season.
Exchange coefficient £, wascelculated as

X, - X
£ = 2.~ — \

{082 = 92) - {Cgy = ¢,)
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where X, and X, #re the rates of change of oxygen
between stetione &t the aversge saturation

deficits (Tyy ~ Q1} end (C,, - C,) respectively.

The average value of the exchange ccefficlent
£ = 0.08 for &jwa reservoir his been calculated.
The diffusion E in the reservoir varied from 0.03
to 0.12 m/h and the sverage wae 0.073 w/h.

This value has t be deducted from the produc—~
tion values at surface. it will be seen thet the
average produvction in the month of June is 0.111 g
G,/n/b end after the deducting the value of E, 1t
was reduced to 0,101 g Gg/m?/h. This shows that the
values of E in Ajwa reservoir de ot reduce the
produetion flgures to aporeclisble extents and hence

have been neglected in the present work.

(i1) Light, tepperature end wixing.

The Hacchi depth gives & rough estimate of
the 1ight penetration im water aud the extinotion
coefficienis sre also very approxivate. It has been

found that the Saochli depth estimatlion may involve
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an error of 25¢%, If the euphotio zone is teken as the
depth where I (intensity of light) 1s 1% of I,
{intensity of light at surface) (Strickland,1958)
this should be 3 1o S time the Sscchi disc depth
(Hogetsu,1958) and the standing crop per unit volume
ie an inversce funetion of this depth (Strickland,1958).
Coneldering the minimal (2.5 times the Sacchi disec
depth) depth of the euphotic zone in Ajwa reservoir,
it extendms nearly upto the bottom for most of the tiwe
of the yesr emept'm monsoon when the turbldity is
higher.The generslised indication of an inverse
reletionship between trensparency as memsured by
secchi dise and reinfall is most evident in lieke Ajwa.
Secchl trsneparency is niore then 2.5 meters in the
late moneoon end winter. This promotes the growth of
highexr aquatic plente even at deeper layers in the
reservoir. The apprecisble quantitien of wmygen
content and the produetion rates 8t 5 m depth cen be
attributed to good penatratio;z of light. Hence the
bottorm leyers of shollow lakes in tropics mey never
be found totelly unproductive. The photosynthetic

efficiencies during verious seasons of the years 1969
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1

and 1970 have been situdied (tsbles 47 end 49) and it
hes been found that at low levels of rediastion,
photosynthetic ‘efﬁmemy was relatively more than
that at high rediation values (Figure |4 }. This
provavly suggests that intense polar radiation beyond
a certain linit does not contribute to the photosyn-~
thetle efficiency. Ganmpztl end Sreenivasan (1970)
have shown that the nmagnitude of photosynthetic
efficlencles in south Iadien reservoirs ranges from
0.41 to 2.62 §y but in very emall woter bodies the
soue may g0 &8 high es 10¢ (Ganapeti, 1970). Ganapati
and Pathak (1970} found the everage energy availing
relationship to be 0.3% in Ajwa reservoir for the

two year period of 1963 and 1964,

in the present work, the photosyntheﬁe

. efficiency varied fron Ce3 to 0.8 % with un average

of 0.48 %4.These valuee were higher than the values
estimated by Ganepati snd Ifatha,k’ in 1963-64., The
photosynthetlic efficlency is B ratiov of energy

required for gross produetion to availa.hie Boler energy

end a8 the gverzge gross production in 1969-70 wes
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higher than in 1963~-64, the average photosynthetic
efficiency was 2lso higher.

Intense surfece illumination hes been 'known to
inhiblit the planktonlic and macrophbytic photosynibesis
(Manning end Judsy, 1941; Edwonson, 1956; Talling, 19573
Jonasson snd Hathiesen,1959; Goldmen and Vetzel,1963),
and such inhibition is due 1;6 photo-oxidative
destruction of chloroplast and enzymes (Vetzel,1964).

Temperature ¢

fhe chenges in the temperature of air and the
surface of the lake: is caused by soler radiation at
eir/leke interface. The intersctions manifest in two
ways ¢ (1) the rise or f£all in the temperature of airj
(14) ehengee in the surfsce temperature of lake and
subsequently the temperature changes in ,the deeper
layers due to (1) penetration of redient energy
(41) aiffusion snd (1ii) mixing or turnover of water.
The solubility of gesee 1s dependent oun the teupera-
ture of the solvent, Hence the percent saturation, '
particulsrly of oxygen in productivity studies depends

on the tempersture waier &t the surface. In Ajwe
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reservoir the oxygen was very close to 100 of the
paturation valuej the velues of exchange coefficient

were negligible.

in deep lskes slr temperature plays & very
importent role in developing the thermal stra't{ii"if “
cation. But in shellow air tr_opiczal laskes the whole
"body of water gets hented with the rise of tempereture
and permsnent stratification never develops. In Ajwe
lake also there was no permanent annual therual
stratification. But with the rlse of temperature in
tﬁe afternoon, evegrydey & slight therusl stratifl-
cation developed whole at dawﬁ there wae more or
less homothermzl conditions (Table 16 and 17 and
Pigures 3,4, and 5). This brings sbout the mixing up
or turn over of water making the surfasce lgyer richer
in nutrients.furing noon when water 1s thermally
siretified for e shdrt period, oxygen reduction was
ovident in the bottom layers. : |

Hixing ]
Mixing of water from dilfferent deptha results

due to ehanges in tempemtufe. water replenishment and
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wind velocity. Lack of ‘mixing does not allow good
circulatina»and&‘cqmplete turn over of the nutirients

‘ meking the lale lese productive. These nutrients do

not come back into the itrophogenic leyers. The larger

the lalte and lese sheltered it is from wind, umore im

the mixing wkich facilitates exchange of nutrients.

Alwa reservoir is & shallow lske least protected from

wind which allowe the complete fturnover of the nutrients.

The tempersture 2lso wes bigher in the noon and thermal

stratification developed every dey promoting the

complete turnover. quplete mixing snd replenishment of water

cccurs only once & year in monscons

(iii) Zhe effect of water replenishment on priwery

productlion.

Prigery effects of water replenishuent sre :
(1) 1t dilutes the nutritional conditions of the old
water and changes 1ts physicel and chemical conditions.
The stending crop of vegetation might be deprived of
the essentisl nutrients due to dilution; (1i) chanpges
of high mugnitude nay oconr due to inflow or outflow;
(iii) pbotosyntheticslly activé phytoplunkton from the
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mass of water ig drifted awey towaerds the outlet,
(iv) the tropogenic layers ere displaced sud {vJ) the

perisistant thermoclime is disiturbed.

There are also advantages of water replanishment.
The new water that enters the laike might be rich in
mitrients which might enhance the production. The ’
disturbance in ihe thermocline may bring the mixing

of water. Upwelling of the weter from the bottom

" leyers muy bring the sedimented muatericl to the surface

leyer thue enriching it.

Ajwe reservoir receives inflow of water only
pnce in & year in monscon and no significant changes
are noted except in volume of water which beconmes
consequently diluted. Disturbences in thermocline,
{which were normaily sbsent in. &jwe reservoir) or in
the photosynthetic zone are slso observed only once :
in 8 year {mainly July to September). Yhatever

circulation oceurs throughout the yeer, is due to wind

only.

ihe outflow from the reservoir is mainly due to

supply of weler to the city of Baroda.
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the volume ang_aﬁea in bAjwa reservoir during

1969=1970
Arée of  Depth Volume of Nemn
Date surface of water in  effective
in witer 1000 cu.m. depth
10008g.m. {m) T Em)
1969 _
June - 13 4590 5.00 11510 2.51
July - 30 5625 535 15650 2.78
August -~ 15 8180 Te11 32759 5457
Septenber~ 15 15390 - 9.67 74590 4,85
Getober = 23 15012 9.57 71970 4.76
Hovember - 6 14670 .45 69450 4,73
Hovember - 26 14310 9.30 66680 4.66
December - 27 13725 9.03 62530 4.56
1970
January - 7 12960 8.81 57200 4.41
January =~ 27 12690 B.69 55270 4435
¥ebruery ~ 19 12912 8.83 57120 4442
Mereh - 23 12240 B8.49 52080 4«25
April - 17 11520 - 8.21 47420 4412
May - 25 10845 7.39 42300 3496
June - - 13 © 10620 7.80 41540 3.91
July - 15 12824 B.T6 56740 4.39
iugust - 9 12914 8.70 56300 4.36
September—~ 19 15930 9.90. 79000 4,96
October = 16 16074 9.94 80040 4.98
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Table 52 suows -the changvs’in the volume of water in
Asjwa Leke in different months of the year. The leke
receives the water from the rivers Surye and ﬁagli from
dune to Uctober., The volume of water in the month of |
June 1969 was 11510 x 10° cum while the inflow from the
rivers in succeseive months mede the total volueme of
74590 x 10° cu.m in September. The incresse in ‘the
volume from 11510 x 10° to 15650 x 10° cu.u 15650 x 107
to 32750 x 10° ou.m and so on (?abléf52) was caused by
raine recelved during & perlod nf,few dqys‘in the
respective months. The new water that enters into the
lske has dif férent physical and chemical qharacteristics
which disturd the nutrient balance. It tends té change
the transﬁerancy aﬁd the thermsl conditions glso which
bring sbout repid fall in phytoplenkton productioh.

The continuous supply to the city sllows some of the
plenktonic forme near intake tower only to flow away

out of the lake and the loke 8g & whole is not devold

© of phytoplankton any time of the year. Appendix

Tebles F show the decreased total grose production
trom 3.60 g 0,/n°/des t0 1.20 g 0,/u’/dey by the end
of the rainy season. Both the iacoming and odtgsiag

weters to some extent meke %he,photoaynthetic zone of
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water in its phytoplankton mass making the lake less

productive for a few successive months.

The chenges in the amount of salts dﬁring
long term fluctu&tibns in the closed lakes like Ajva
can be considered as very smell {ef. Vetzel, 1964 ),
The changes in the iq# concentration in Lake Ajwa

were once in monscon Oh the baseis of & year.

(iv) pH.

' In natural waters of g&kaline pH, carbon-
dioxide exists in equilibrium HCO; &nd CO5. Changes
in the concentretion of CO, are meinly due to pho to=
synthepis. The CO, concentration in weter influences py,
Phe pH in Ajwe reservoir varied from 8.1 to 8.8
suggesting that 11 is moderately‘alkaline. In the
diurnal rhythm 1% was found to be higher in the
afternoon and lower in the morning.Any pH over 8.1
shows that the photosynthesis exceeds reepiratiqn and
may be taken to denote approximafe saturation ﬁifh
oiygen.(@able *55). Higher pH valuee 1h the afternoon
are often aesocicted with super saturation with oxygen

(Atkins and Harris,1924) end. the diurnal changee can be
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attributed to pho%aaynﬁhesis. The spatial diestribution
also showed simllur diurnel changes, but smeller ‘in
nagnitude. Photosynthetic changes at the five meter
depth were not as high as &t the euiface {(Table G ).
The hypolimnion in Lake Alwe was not so disyinct to
show any considerable decline of photosynﬁhésis or pHe.
The seagonal fluctuations ére not very big to suggest
any profound effect on the primery productivity in

Lake Ajwae

(v) Nutritionel conditione in Ajwe reservoir.

The importance of dissolved nutrients in the
lake hae been considered to be of great significence
in the productivity studies (N¥aumenn,19323 Deevy,1940;
Moyle,1946). These nutrients in the water are essential |
for production. Various researchers have stressed the
importence of & particular single factor in the
determination of productivity but it could be said
that it is the sum total of all morphometric, physicel
and edaphlc~factors concerned with quality and quantity "
of these dissolved nmutrient present in water which

should be considered. The nutritionsl conditions in
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Tatle -~ 53

dnalysis of Surface water samples from

the Ajwe Loke (expressed &s parts per

million) -

Maximun Minimgm‘
Oxygen ‘ 110.0 47.0
pH ‘ 8.8 8.1
Alkslinity 170,00 140.0
Chlorides ' 76.0 40,0
calcium S 138 6.5
Nagnesium - -
Tetal PG4 Nil ' Nil
Total B - Traces Nil
Sodium 5648 5142
Potessium 1.9 1.4

0.2 Ca1

Bilicates 8102

It could be seen that the water of the reservoir
is poor in the nutritional componenis. The silicaies
are mainly responaiblejfor the diatom bloows in the

reservoir. Phosphorous and Nitrogen were almost absent
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and vere never defected in the surface &nd bottom

pamplee collected at noon every month.

(vi) Zutrophication :

Host of the man-made likes intended for civie
water supply pose \a problen of cutrapﬁication. High
biologicsl productivity, denudetion and silting of both
the autotrophic aud belerotrophic substences cause the

mejor changes in the bathymeiry of the leke.

The Ajwa reservoir is very well menaged ond the
bigher aquatic plants in the reservoir are removed by
dredges, apecizlised boats and sometimés by human labour.
The productivity of these plants is slso low and hence
the cutrophiegtion due to these piants ie meintained low.

The source of eutrophication in the lske is not
mainly blogenic in origin. The rivers Suxya and Vegll,
though not pereniel, carry the e:'odedkmaterial.o enplying
it into the lake during the monsoon. A priliminsry survey
of ths bathemetr:;r of the lske showed that at cez;tain
places there has been beavy silting and the lake hes
been shallowed at these pleces by nearly one to three

meters within eighty lyears after construction. -



