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FOREWORD

Na.g a.rj vm a.e a.g a.r- was taken uP. as a centre under
the All India Coordinated Project on Ecology and Fisher-
ies of Freshwater Reservoirs under the IV Five Year Plan
and the investigations started in 1971. In spite of
many handicaPs faced by this centre including want of a
boat, that came in the way of full-scale investigations,
the studies revealed many interesting findings in terms
of physico-chemical Parameters; primary productivity;
biotic communities like plankton, benthos, etc. and fish
populations and their behaviour. Nagarjunasagar in
~imnological terms is quite productive though this is
not reflected in the yield output. Over the years, the
catch structure has changed with the dominant note of
Carp initially, giving way to catfishes subsequently and
this is one of the primary reasons for the reduced fish
productivity from the reservoir. In addition, the
studies have also shown that reservoir remained largely
unexploited in the intermediate sector and exploited
only marginally in lotic sector. All these factors plus
f.ree fishing policy have contributed to a lower catch
and catch per unit area from this reservoir. Investi-
gations have also enlarged Our understanding of limno-
logy and fisheries of the reservoir. It is hoped that
the recommendations and suggestions made in the report
would lead to better production from the reservoir.

It gives me great pleasure to place on record
the excellent cooperation extended to the Reservoir Pro-
ject unit by the Director and staff of the Department of
Fisheries, Government of Andhra Pradesh and the Officials
of state PWD at Nagarjunasagar and Srisailam •

.-.. ~
~ .---~---.- .~ :). '7f--3
A.V. Natarajan

Director
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1 INTRODUCTION

•

Considerable impOrtance' has; been gi:ven in
the Five Year Plans to the construction of reservoirs.
Th:sseare' prim1irily mearrt for irrigation and p6~er
generatihn 'andiri 50mecases for' 'flood control and
water:Sl(p'ply to urban 'areas and industries. At present
the total area 'underre-,servoirs is put at 3' million
hectares. This is expected to double at the turn of
the century with the construction of more dame to meet
the ever growing demand for power, irrigation and
drinking wa-ter. These water bodies aie-rto less important
for fish':production. ' Our pe;' 'capi'taccfh:;Jlnption "of
pro tein 'Ls dd smabLy poor ari'd."to,mee t the protEH::n'
requirements of our growing ,population, it is impera ti ve~
that ali the available water bodies are made productive
in terms of fish.

A t the pr esent 1 evel of management, the fi sh . ~'.'
yield from reservoirs is rather ~oor at an annual
average of 6 to' T kg/ha. Thi s si tuation ari s~g... ".mainly
from L'ack of understanding of' reservoir ecosystem and
lack of expertise on the p.r Ln cLp Le s of stock dynamics
~is~~-vis . fishing effort and mesh size, leading to
wrong$electionof species for stocking and irrational
e.?cp19itation. The All India Coordinated Project on '
Rese:rvoir.'~isheries was Lnunche d in 1971 with centres
at <:U~,:fE:l~:~nt.~eco-cli~ati'·c~ondi tLori wi t r, a viewL eluci- ' Lto
datl.nll>rincipl'es of scient ific management of reservoirs so
as to obtain. mnx Lmum sustained yi'(:lld. One of the ce-utr'e
is at Nag ar' .juna sag ar", Andhr(,'l.prade sh •...-t -.L '",

Centre _ ,
Nagar junasagar Lcolllo:.:in to existence in 1969.

Detaile d investigations onthe ecology and fisheri es
,were under, taken during 1971'-80. The results of these
investigations embody this report.

~.. " .•.

/
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1. METr::--DOLOGYOF SAMPLING

Basic morphometric data as gi·7en in 'Methodol.ogy
on Reservoir Fisheries ·.Investigation in India' were
col.lected from l.ocal.P.W.D. Authorities. Shore line.
shore devel.opment were computed.

Daily water l.evel, inflow and outflow data were
obtaihed from local P.W.D. authorities. Monthly average
level, corresponding average area and average capacity
were computed. Monthly total infl.ow and outflow~re esti-
mated. Annual water level. fluctuations were arrived at.

Dail.y minimum air temperature and maximum air tem-
perature and precipitation at the dam site were obtained
from P.W.Do·authorities. Monthly averages of minimum air
temperature, maximum air temperature and total. rain fall.
were computed. Wind velocity coul.d be collected onl.y for
a :few months as the anemometer be'came out of order later.

Physico-chemical properties o:fwater and soil

Water
For the purpose of sampl.ing the reservoir has been

divided into three sectors viz. l.entic, intermediate and
lotic (Fi~I). Lentic secto~overs the dam site and
adjoining regions where l.acustrine conditions prevail..
Lotic sector covers the region from Srisail.am at the
head end to down upto about 20 km. This rc-ion is charac-
terized by the exietence (,..' fluvia tile cc..:.ditions during
summer and monsoon and l.entic conditions during post
monsoon months Wh':".lthe reservoir iL full.. The three
bays Peddamungal, S::::.:::-:.1:::'81'1£1:::"0. in the lentic sector and
Dindi bay in the Intermediate sector were treated sepera-
tel.y for sampl.ing purpose.

Three samples for water quality were taken monthly
from each sector ~nd bays from l.ittoral.~~d l.imnetic
regions covering both the banks in alternate months.
However from 1974 quarterly coll.ections were made in Lentic,
intermediate and Pedda~ungal. bay. With the boat becoming
out of order only one sample has been taken each from
Lentic, lotic and Peddamungal bay with the hel.p of coracl.e.
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.Jepth studies were ...•ade r-e gu.La.r-Lv ..!..npro fundal
zones -:.OI all sectors from 1974 onwards at every 1 m
in summer and at every 3 m in other 3easons.

Diurnal variation studies were ma.'de'fromJune
1974 onwards. Surface samples were collected at 0600,
1200 and 1800 hrs from profundal zones of each sector
and' Ped.d.amuragaL Bay. Data were presented only from
1975 to 1977, when significant changes were noted.

Samples were coLl.e cbad once in six months, geIlerally
during April/May and November/December. In the absence
of boat samp~es were collected with the help of coracle
from November 1971 to June 1973 and after the boat was
available from November 1973 to October 1974, samples
were collected using the boat. Later the programme could
not be pursued as the boat became out of order. Initially
the samples were collected for every 2 square miles area
and later for every 10 square miles area.

Primar~ Productivity

From November 1971'to September 1973, primary
production studies were made only~ at the surface of
various sectors on~y. in the litteral zone. From October
1973, quarterly studies were made in littoral,' sub-
littoral and profundal zones of each sector and Peddamun-
gal ba;\ from surfaco to co..ponsa tion dept...~ (approximately).
Studies were made by light and dark bottle method and' the
incubator period .ra s genera~ly 12 ha ).

Plankton samples were collected alongwith water
samples ~ vertical hauls '."leretaken with a nylobol t
(No. 25) plapkton net of 30 cm diameters. Hauls were
taken at littoral, doep and middle regions of each
sector in every month.

Plankton

Quarterly sampling was made from July 1973 to
June 1974 from the three sectors and Peddamungal bay

Bottom biota and Periph~ton
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and Shunkishala bay. Samp18s were collected at every 2 m
depth upto 10 m depth, at every'5 m upto 30 m depth; at
every 10 m upto 50 ~ depth and at 75 m depth using an
Ekman dredge ·(-6"x6").

Periphyton samples from natural substwata were
collected from January 1975 to December 1976 and on arti-
ficial substrata (supended slides) during 1977. The
slides were fixed at every 1 m interval from surface upto
4 m and samples were collected once in every 15 days.

o

Reproduction and recruitment c

Spawn collections were made during monsoon using
standard shooting nets at Srisailam. During 1974, 75 and
76. Dragnets of 1/8n and 1/16" meshes were operated once
in a month in Peddamungal bay, lotic and lentic sectors
for juvenile collection.

Yield estimation

Sampling waS done at the four main landing centres
viz., Sagar C~QP (for lentic sector catChes), Macherla
(for intermediate sector catChes), Srisailam (for lotic
sector catChes) and Peddamungal (for Peddamungal bay
catches) for four days in every month generally and the
monthly estimates of landings were made. Samples of fishes
were measured for length frequency studies.

Stockirg

Data obtained from State Fishdries Department
were analysed •• Q
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2 DAMDETAILS AND MORPHOMETRYOF THE RESERVOIR

Nagarjunasagar Dam is constructed across the
river Krishna in the Districts of' Guntur/Nalgondaof
Andhra Pradesh. The location cfthe dam is 16°34'N/7-9Cf

19'E. Construction of this multipurpose dam was
started in the year 1955 and it was completed in, 1969.1,

o
Name of River Krishna

Location (a) Latitude/Longitude -16°34[N/
'- ' .. ' ... ".. ,.79° 19' E._,

(b) State : Andhra Fradesh

(c) District: Guntur/Nalgonda.I,.

Yea~ of commencement of 'construction 1955

1969.Year of completion of construction

425.789 m

Pur-p os ev--e Irr-iga-t-i4rt,-:~hydel a nd.vf.Lo od control

Dam details :

Left ee.rth dam
Righ is .ear th dam
C~ntrel ~pillway section of .
m.sonary dam ,
Left non-overflow se c t.Lon '():f
Lesonary darn
Ihght no n-s ove r-f'Lcw section of
me s onar-y dr:~:n
Total dam length

Level (above M. S.L.) 9£,:
River bed at dam' site
Diversion Tunnel
Pen stocks
Chu tes
Left and Right canals
Spillway crest

2560.219 m
85!}. 406' m:

470.897 ill

552.885 m
4863.'196 m

l)l.

73.149 m
121.915,m
J23.439 In.'
137.155 ID
149~641; m- ,Cl

166.414 m
179.825 m
'18 '1.' 0 44 : th
18 4'~'39'l' 'm

F.:1.L.
Maximum submergence ,,0, t,'

:load level on maso:hary'''d~m'
",l , .,1." ',."

. /'~.
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No. of spillway vents/size s 26 nos, 45t x 44' each.
No.of left Penstocks : 8
No.of Right Penstocks : 3

Level, area and volume: Areas capacity curve (Fig.2)

Area
(ha)

Capacity
(T.H.C.ft)=

.J..m!lliardlIP)

ft Level
(: above M. S.L) o

Ri ver bed 240
Dead storage 400
F.R.L. 590
Max.submergence594
Average area =

8,383.3
28,474.8
29,771.7

49,939(1.41)
408. 237 (11• 56 )
421.419(11.93)

l~eaat FRL + Area at dead storage
2

= 18,429 ha

Area irrigated : 33.80 la.kh acres·
= (13.678 l~kh ha)

Power generation: 905.6 MW( expected).
P...i.versand streams falli.g in reservoir

N a m e

Krishna (Source to
sea)

Krishna (Source to
Dam)

Peddavegu ( ")

Length Perennial/seasonal

775 mile s
(1247.242 km)

Perennial

600 miles
(965.606 km)

60 mile s
(96.561 km)

It

Seasonal

Uppuvagu (Tributary 40 miles "
of Peddavagu) (64.374 km)

Dindi(Source to dam) 125 miles "
(200 km) approx.
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Catchment area with average rainfall : -83, _087 sq .mile s.
( 2, 15, 19,":-.333---k-m2)-,35-11,/ e.ru.um -C8~-.-9G-5 mm)

Area submerge-d Forest/agriculture/rocky~

o

Factory effluents into reservoir : Nil

Maximum length of reservoir : 60 miles at FRL(96 km)
e

Annual expected inflow : 34.34 million acre feet.
(42.358 m~l~ia~d m3)

•.,. ~·l· .

Volume develo~m~nt : 1.13 ~ derived from the data
) :- ..~.. ,_.

Annual expected outflm.J" : 34.78 million acre feet
(42~900 milliard m3)

Shore lime length : 293.28- miles (471.538 km)

Mean depth: 133.2' at FRL(40.537 m)

Shore development; 7.89

Average annual--fi~ct-uati~n
in water level

Mean depth ax average level of 495'
( 400 + 590).

2

::: 98.2 ft (29.9 m). (Leo at average area of 18,429,ha)

Maxdnrum discharge

0'
From both~h.u:ts,§l
From Diversion tunnel
From Right canal
From Left canal

_:Jft,pm each vent at EL. 594'
F~Qm all verit$(26 nos)
¥hrough ~enstbbk~ @ 5,000
cusees each

Year·of.start'of fishery expLo.it a.tLora :

Expl.oited ':by -': ',FiE;;he~~en (Fishing ,w-ith
• ,- .• _ 'c,,' withol..,t any·-lee).

20,000 cusecs
20,000 "
21 ,000 "
1 2,000 11

58,840 "
,15,29,840 11

55,000 - 11

1968

licence

g '--
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Fishermen population around reservoir

Name of v-!llage Population
Srisailam
Peddamungal
Hill colony
:,pylon
Vijayapl.lriSouth

(including Sagar camp)

30
50
30
50

100

fishermen
do
do
do
do

o

.Ice factorie s near reservoir

Production capacity/day

a) Government
b ) Private

5 tonnes
nil

o

Fish farm :

De~cripti on No. Area

1 <Ha'tchez-Le s
2 .Cement cisterns
3 Nursery ponds
4 Rearing ponds
5 Stocking ponds

27 0.477 acres
9 0.250 li "
9 0.780 n

6 0,950 !I

Total 2.457 "

The reservoir is
more than 3 million acres
It is surrounded by heavy
within the gorge.

The annual evaporation losses in the reser-
voir have been taken as 82 inches (2.03m). There is
considerable uncertai~ty with regard to the rate of
silting after the reservoir is constructed. The Krishna
does not carry as much silt as Himal~an rivers.
Nevertheless,the silt content in Krishna is greater
than in Mahanadi and other rivers in the south. Now
as the Srisad.lalllDam has come up, the silt problem
will be further le.ssened.

multipurpose expected to irrigate
and produce 905.6 I~ of power.

ridges and i~ well contained

(
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T;:18annual fluctuation's in vrat e r .LeveL, vJ;~t.ich
is known to influence t:.l.e nroduct ivi ty arid, the biotal
c~'}aracterist ics is 79 .3 f·c· ( 1971,:.79)., Tl'1esb'o;J:::~li,:r;Lcq.,:i,s
very irregular, .ahor-o deveJ.opn~eri~·(,.:bei~g··7 •89 .ir,he":v'o~ume
deve.Lonrnerrc is 1 .1~, indicatingt}~e' concavenatu1.';eS:l':(.;.,
the basin ,towards water. The mean depth is about 133~'2 ,','
ft (~,1. 5 mr.

e 3 L}JVEL,INFL01JAND OUTT'LOVT

Ti,e morrt: 'ly m.Lrr.i.mum , maximum and average
levels of ,rese:.~voir arid annual fluctuations in water levels
are shown in Table-1 for the period 1971-72 to 1979-S0.i:ric·
Generally '~the minimum wat er l~vels we:,~'ereaoh~d during"
April , ''Cxtbnding from >=arch to July, w],ile theriiaxiri:ruml>:,
levels were in Octobe r extending from July toDe:cembe~.',.j:';
The minimum level obtaine dso far was 488. 40f,t(July" ".•,; ,.
1972) and max.imum level 590.10 ft (October,197S). The
mOl'ltlily average levels fluctuated between 492.40ft
(nay 1972) and 589.75 ft (November 1978), with.their
minimum generally in nay and maximum durirg September
to November. The extent of shallo,v areas (under 5' and
10' depth) in reJ.at ion to reservoir leve]:s between 480 I

and 590' are given in Table-2,as the minimum level
oht'ainedtill now and FRL are Ln between tbis range.
From the table it can be seen that shallow areas under
5 feet never exceeded 3.9% of total area and those under
10 feet never exceeded 7.5% at any level of reservoir
during the period of study J rIowever, the se shallower
areas aLmo e-t form a constant percentage except at the
highest levels of 585' and 590' ~ Thus, :productive
area almost remains constant t;:J.roughout the ye ar. The
J.ittoral development (under 30 ftaredt) was between
13 and~18;~ in the toJcal ip-rea, betwenthese levels.

Til.e monthly inflow and out flow values in cu eece
are presented in Table-3. Generally,the minimum LrrfLo w
was during April extending"from r~arch to Hay occasionaily,
,v),ereas the minimum outflow ,-vas always in Hay. I'1aximum
inflow was in July during 'che peri od from 1971-72 to
1973-74, in October during 1974-75 and 1975-76 and in
August during the period from 1976-77.onwaro.slrJlowever,
tb.e maximum out.f'J.ow wae in OCFober during:.,),~71 -72.,
1974-75 and 1975-76 in July!'<}u+,ing 1972,.,73'$l1.d, ..c.

. .~. '..," -'. . - " -',. -' .! :...,' . ,2 -
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in l~ugust during 1973-74 and 1976--77 onwards • Howover,
the outflow -is gene raJ_ly regulated d epondi ng on the
irrigati onal requirement. During the period of study
maximum total inflow and outflow in ane year were in 1975-76.
In future the inflow will be restricted due to Srisailam
Dam/

..~

4 METEOROLOGICAL OBSERVATIONS
The average minimum air temperature rangedo .from 16.39 C(Decembor 1975) to 30.120C (Nay,1973).

Similarly the average maximum air temperature ranged
between 29.510C(December 1971) and 43.510C (May,1973)
(Table-~). The minimum values generally were in December,
extending from November to January and maximum values
in May, extending from April to June.

The dam site gets maximum rainfall during south-
illestmonsoon. The effect of North east monsoon is
negligible (Table-3).

High velocity winds 910,,7 during l\1ayto October
(South-West monsoon) continuously at an average speed of
28 km/hr. On some occasion it reaches as high as 60 km/hr.

5 PHYSICAL 1'~NDCHEIvIICALCIL\fu\'CTERISTICSOF SOIL

5.1 ?hysical features:

The sand, silt and clay composition(average
values for the coLllection period) of soil of each sector
and Peddamungal bay are shown in ~ig.3. Lentic and
intermediate ,'Bectorsare richeI5 in clay, while sand
dominated in lotic sector. l~~ong the three bays, Peddamungal
bay is richer in clay content. In general soil texture
varie d as sandy loam" loam sand, clay, silty clay loam
and clay loam.

5.2 Chemical feature~ :
Peddamungal bay is more fertile having maximum

values of organic carbon (1.25%), available nitrogen
(18 mg/100 g) and available phosphorus (0.45 mg P20S/100g)
(Fig.4) than other sectors. The phosphorus content was poor
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in all the sectors. The other t'wo bays Drindi and
Shunkishala also had comparatively ·....igher values of . ..e
organic carbon, available nitrogen and available phosphorus
in com-parison to the three sectors. The soil was alkaline.
with an average pH of 7.5. Free calcium carbonate(average
6.76%) and -pHwere highest in lotic sector and minimum
in lentic sector. Specific conductivity raftg~d between
290.0 (lentic sector) and 517.5 micromhos (lo~ic sector).

Though, th~ organic carbon is average, available
nitrogen and phosphorus are poor in the soil, the water
quality is richer (giv.en elsewhere) ,indicating. that the
vlater quality is Lnf Lue nced more by the nature of the.
soil of the oa-to hmen.t rather than the basin soil.

6 PHYSICAL'llliD CHEMICAL CHi\,fu\.CTBRISTICS OF WATER

The ranges and average. values of sector-wise
-physico-chemical characteristicd of surface water during
1971-79 are presented in Table-..E. Seasonal variations
in the sectors of the physi'co-chemical characteristics
during the period 1974-79 are shown in Table-(6.

6. 1 • 1

6.1 Physlcal parameters

Water temperature

v{atertemnerature and its seasonal varia-
tion r_ ve a greet bearing.)n the thermal feature and
produc~ivity of the reservoir. Surface values ranged
between 23.5 and 33.5°C w.i t h mi.nLm.un v ve.Luea tn winter
(DecemberJFebruary) and maximumduring Summer (April to
June). The. seasonal difference in ±emper~tureis of low
order as ~i~ected in the lower latitudes (16°34'N).

6.1 .2 Water transP~Y;cric±'>

Reservoir water was very. cLear , secchi disc
reading r-a.ngi ng between ....5.8 c~ ancC545 .5 cm. Transparency
increased from lotic to lentic sector. These "was a
s'tAddenfall in transparency during fioQ'd .~e~son (July-
Septembdr), but increased rapidly w~ththe cessation,of
floods. In. general, monsoon floods and wind -:-:ttJr.fuJrence,.
contributod to the turbidity in the reservoir. In, '-';":.'li:';;.
Peddamungal bay plankton blooms sometimes lowered
transparency.



I '

12

It was observed that the heavier.-particles,
generally, contrib~toto the turbid conditi.on rath~r
then colloiaal$ilt'~s-pensions. This' ~v$.s"ap:parent
from the" rains aria that· .i.n d~epe:t' z6nes'=~~te F'( was highly
trans.parent· thrbughou4~j,'thcyear,~ .'" ," ,.

',-.J'-;- ,--

o

-~.~- <,'~ ".

vlater wc:,sa:lways 'alkaline 'with pH ran-
ging-'from 7.6 to 8.6.Maximum':pH wasse~ri-In SUIl:lmer
(.A-priJJ';"Jurie). A suaden<dro-p\~ras observ0g.) during ,floo,<?:
(July-Sc{ptember) due to the free carbcm diolKide a:qd
increase of H+C02+~20 =-'H:2CO:f::: H++Hdo-3) and "it
was more marked ln lotic and intermediate sectors,
where free C02 was always found during floods.

. !.'r~\ .J:~'! '-, '~-CIIC{--""" ..i.~·._~

, '

6.'2.20 carb on.;-. :cJio~rc1e"carb.onate andbic~~b onate
:":.~ . - . ".! '.7")',,>' - ; "

•..... .. Froe ctotrbbh-' :dioxide was obse:rve<;i,,only, '
during floo'd~ 'toth6 extent o'flS.8ppm. .Eri lo.ti,,~ "sect()r"
free oe.z-b on- (':dtid:ide was al,vays recorded during" June to
Se:ptember, whi.Le it was observed in Intermediate .Se ct oz-
during L•.ugust and occe.eLon a.L'Ly idu r-irig Novcimber;.'In lentic
sector and bays, however, it a-p-poaredat times. During
heavy floods in 1975 free carbon,' oi.oxid~-"~as noticed in
all sectors 'betweenJune:'ld November.

Ih lotic's'e'ct'or, c2J;'b,oriate alkalinity
was observed inil1.efirst ~hd last quarto'rs (during
March and D~comb-6f)~"In intermediate sGctor it was
always -present.:i'n ,first P;,nds ocorid quarte're (du~ing
February 'and May), boing pro'serit in the last quarter also
during 1976 and 1978 • In~!R:xJ?eddanrurrge.L bay :it. '>las
absent only during the :fo1.:trthquarter"(October) 'of' 1977.
In, .Lo rrt Lc Bector it "ms n9ticed throughout the -period
except inJ1i.iY,197S, O,ctober 1975, October 1977,E1.;nd,J.,u
Oct ob'er' '19'78. :P~esC'p'l=!cr of carb onate alkalini,t;}C;,\3<l~~:9t
throug1o:ut, ,th~t p'k:'rfbcl -ih J?edqamungal bay and l~nt,i.c,".Bec-:
tor iridi.-c6ritbdt:hem~.~~ rarDo'-ccurr~nceo;r ,carbon- . ,rJ'loxide
in the,se ..,arpaqO :The'cai-b6'riatoaikali+d~ty from n:Ll ':to
34.56"Pt>m,Lvjas00bs~'rvodin tho resorv.6ir-throughout tho'
entire-perio'd ·oI'·~~y_e.I:,{~gation,,::t~~e l,llPe;2(:irpumvalue being
noticed iniotic se'c1::or.The average value was lo.w.Gst .
in lentic sector. . ". '
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Bicarbonate alkalin:i.ty was very high in tJ?ir:;;
reservoir, its values ranging between 51~OOarid 163.35 ppm.
The a,.verage value of bicarbonate was maximum in lotic
sector and this value w~s recorded during 1st quarter,
and in other sectors during second quarters. "¥tith the
onset of monsoon in June concentrai:;ionof bicarbonate
deo3.ilbD.ddue to the influx of flood 'water, reaching
minimal values in the third quarter. In fourth quarter a
phenomenal increase was noticed especially in lotic and
intermediate sectors, where free carbon-di-oxide Was
always .rio t Lc-ed during floods • This free carbon ....c-~1i!axide
d~ssol vedthe oaz-bonat e deposits into bicarbonate,

(CO;+C02+H20~2HC03) thus causing increase in bicar-

bonate values. In lentic sector and ~eddamungal bay,
where free carbon--: ...t:ILoxideLvalue in fourth quarter.

The seasonal variation of these three constituents
along with pH, which also should similar trend as
bicarbonate, has great bearing on the productivity of
the re servoir.. ',f'-':

6.2.3 Calcium, Magnesium and Total hardness:
, ,

These three constituents were represented in
reservoir water in' fa::i:iLy high concent ration. 'Calcium
ranged between 9.2-"and 42.8ppm, Ma.gnesiumbetween 1 .44 and
27.60 ppm arid total hardness (as CaCo)) between 70 . ,
a~d 200 ppm. Lotic _secto- ,\,Tastrichest i::. these cons- D:h'e'
t~tuencs among the three Doctors and ~eddamungal bay was
leading among tho three bays.

Seasonal distribution indi cated that. the three •.
were highest in the first quarter inlotic sect.or. and. '.ixi·
the second quarter in the other two sectors. Monsoon .....
floods brought do\'Tlltheir concentration in the third
quarter, e epe cially in lotic and intermediate sectors 0

After the flo'odfl they showed reinark~b.tli..· impro.JCment·
in lotic and intermediate sectors in fourth quarter.
Lentic sector, however, showed further 'decline:fn the
las:t quarter.,~eddamungal bay showed simi1:a~trend as
lentic sector. . ,

L was noticed occasionaly, there was further decline in .:.=,'---- , ,.'.
" .~" .

bicarbonate
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6.2.4 BIlecific conduc't:Lvi ty~:,1:,-
. .,. ..~'

,:-..J":' ••

For produc:Gion "o:fbiomass in Cl. shoet of water
soluble sal t s are one of the' 'essential ingredients aric <';'
they wer-e represented in fairly high values in. all the
sectors of the reservoir. Specific conductivity ran~~~:
between 172.53 and 1114-.7 micromhos. Amilingthe thre'e'"
sectors loticsector showed maxim~ value o:f specifi~
conductivity and J?eddamungal bay among the. three bays.

o

Phosphate and Nitrate

The seasonal vairation of specific conductivity
vl~S similar to that o:f calcium, magnesium, total hardness
and bicarbonate.

6.3 ' Nutrient features:

The nutJ':'ient stctus of Nagarjunasagar ,vith'·,h
respect to phosphate was very poor. Often phosphate ,was
in traces and the maximumvalue observed was only 0.02 ppm.
No seasonal pattenL was ob?erved.

TRough phosphate was poor, ni trate nitrogen
was very high, when comoar-od to -rnarry southern reservoirs
in India. Its concc:mtr8:tionvaried betvleen,O.10 and 3.2
ppm. The avorage value .of'. nitrate nitrogen was· higher, in.
lotic sector than in the other two sectoTs, while Pedda-
mungal bay re corded 'the h.,2:heE?t concentrc~ti on (3.2 ppm
in April 1975). The seasonal v~riation was not regular.

Ammoniumnitrogen varied bet.wen 0.03 and 0.60
ppm, its concentration was highest in lotic sector among
the three sectors and in Shunkishala bay among the three
bays.

6.3.2-Silicate :.
" / -~-

Silicate was remarkably in .high;.:eonoenti ....ati6hi:-'
in this reservoir • Its value ranged betweenlg •.0' ant3?i-5310"
ppm. The ave rage value vTashigher -in lotic ana. 'j:entic .
sectors and Peddamungal bay recorded maximumconcentration
( 53.0 ppm) • .:tn .a_l:~the l3,~ctors it dec'J;'$a-sed-from:nf:irst
to third quarter and improved in the last quarter.



"
1 I,

'! j i,

15

.:_.,,;-,-.:The concentration ,o:f iron was in the~p.&,,~»
o:f 0.02 and 3.29pprn. Lotic sector showed high~st"
values. Seasonai,·distributi"onsllowed its increa~ewith the
onset o:f mo.nsooll indrtcating that a lot o:f iron was' ,
being brought into. the reservoir :from the iron ore rich
catchment.

6.3.4 Organic carb on .~...

Organic carbon, which indicates the oxidisable
matter, was always high in this reservoir. ItsvaJ:.ue
ranged between 0.06 to 4.87 ppm. Lent ic sectorsl'io-wed
maximum concentration among the three sectors and
Shunkishala'bay hmong the bays. No'regulai- seasonal':
pattern was 'observed. .Hd.gh values o:f total lakalini ty
speci:fic conductivity nutrients N0'3' silicateetc.and
organic carbbriall suggest the proauctive nature o:f the
reservoir;

6.4 Depth variation o:f physico.;..chemical parameters:

'Deptlicwi;de"":varint:ions,iDf.,ph~1'J1-8aJ.:~enti.~ohemtie'<iJ..~
pe.;rametersin: ]:;el;!tic: seotor during-aummewt·m.onth;'and
Peddainungsl bay in October are shown in f-Lg.,,5 .•..

['"':J .i

6 4.1 Thermal feature;J o:f the, reseX'"'~ :: '-" ...-.

It is)genorally believed that the,drc:lwdown
o:f bottom waters through the outlets at low levels
in:fluence the physical phenomenon (thermal:features)
to a groat extent. But in Nagarjunasagar, however, though
a sub stantial portion o:f i ts capacity remains as dead
storage :free from. wind and water action, the di:fference
in temperature between surface a:trdLwaernot as high as - Lbottom
observed in North Indian Reservoir, which' show a strong
+hez-ma.L.stratification during eummex ( a dif:ference
of even more the,p 10°C' was noticed. A very--ws.mc.;, indication
o:f ,thermal strati:ficati on with aia.i':f:ference. o:f; ':3 to
4°C was noticed in summer in Nagarjunasagar. Being
situated in lower latitudes., the seasonal di:f:ference in
temperature is very lbw in' this -1WBsDTVoir:a:trdthe slight
indication of .thermal. stratification)inc<the: reservoir
was due to its morphometric coriditionsr~lthEH' than to cli-
matic conditions. This :fact is supported by the absence
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of' thermal. strati:fication in many southern reservoirs.
The circulation o:f water is an important physical.
phenomenon that' assists in bringing ch.emical. nutrients
l.ocked up in the trophol.ytic zone to the trophogenic
zone{al.so known as photosYnthetic zone). In Nagarjuna-
sagar monsoon in:fl.ow and wind £urbul.ance are important
:factors in the vertical mixing o:f water.

~eat budget o:f the reservoirs :

The annual heat intake (heat budget) m9asured
in ton'-'calorics/m2 was o:f low order in this reservoir.
(81.2). The reservoir being situated at lower'latitude.
received more heat energy from the su~ per year than
the subtropical reservoir{a-t higher latitude) but the
amount of hoo.f requiret' - -, to maintain the annual heat
cycle,'-was comparatively low, the <increase in hent content
:fromr'~inter to summer being :from 1015.0 to 1096.2 ton
calories/m2• This may be a':tributed to the rraz-r-ow
seasonal dif:ferences in water temperature and absence
o:f thermal strati:fication.-- - '

6.4.2 Dynamics of chemi cal conatiltuent s in
the resorvoirs.""·,

From the point-' of view of biological produc-
tivi.ty the' waters of a reservoir consist o:f two funda-
mentally different regions, one below the other in
which opposing chemical r 3.ctions take p=.ace. These
are the regions o:f photosynthetic production (trophogenic
zone) and the regioY,ts o:f break down below (tropholytic
zone). The intensity of these chemical reactions is
re:flected in the phenomenon of chemical stratification.
The most' important arnorig chemical changes is the oxygen
depleti.on-_in the tropholytic layers of the reservoir

,brought about by the oxidative processes. Under other-
wisEL,equa.l condi ti ons a., re sorvoir with rich organic
deposits and there:fore 'rich biota will ahow greater
oxygon dof:t.9iency in dGop wate rs than a pOlDre'r'"icine.,Hb:nce ,
relative product.ivity can be c e+Lma-t ed from '·t;hEr~magnitude
o:f oxygen decline in tropholytic layers."-

,- , ' In Nagarjunasagar a strong oxYgenCdee'iine
from~$i.i'r,face to bottom was noted during:-:CsumiRermonths.

--~-IF de:c'r~4~~s inlentic sGctor fr6m'<~81'~r:;~'tb'-"4.65ppm
dur~g April 1973, from a ~19 to 5.34 p-pmin April 1974,

o

'eI
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5.72 to 2.82 ppm in April 1976, 5.•90 to 2.60 ppm in
April_19?7, 5.83 to 3.24 ppm i:J Ap ri L, 1978 ond 6.84
to 2.88 ppm in April 1979 arid in Poddarnuna qaL ba y from
6.24 to 2.26 ppm in Octobor,.1977. SimilQr ox~g8n
decline has also b=en onserv~d in.the prod~ctivo .
roservoirslikc Bhovanisagar an~ Amarav~ty. Hish pHoto-
synthetic activitios on th6 ~urfac~ Q~d high tropholytic
activi tiels Cl t the bot tom cau so, nf<linograde11 distribution
of oxy~rin bhd h~nco oxygen curve is an important parameter
for detormining the d3greo" of productivity of a roservoir.
Tho Klinbgrado oxyg6n curve obsorved in Nagarjunasagar
(Fig.E) showed its productiv~ nature. In lo~ productivo
roservoir s noar uniform distribuiion of oxygen frbm
surfaco "to bottom (Orthogrado distribution) has qoon
observed. .

The decomposition of bottom organicse"d:j..ments
and decline of oxygon was always accompanied byaccumula-
tion of carbon ·dioxido. The enriched C02and sub soqucn t
Lncr oaao in h~drogen iOri. (fho· -:-CO2 = H2C03 = Ht.:-HC0

3
-)

lowe;rstho pH 0\ the b.ot torn layers. The hypolimnotic
accmula.tion of carbon dioxide and declino of pH are also
Lnd.ica.tLorisofproductiv'o r-s sor-v oirs v iLn Naqarj una saqar
in Ion tic sector adocline of pH ranging from 8.7 to
7.8 in 1973 to 8.6 to ~.2 in'1976 was "noticed during
summer monthsf the carbondioxide being absent on the
surface and of the order of 6 ppm in the bottom layers.

Carbondioxide liberated at the bottom~y the
docomposition of org~nic sedi~ents causod dissol~t~b~ of
ca rbcnc te doposi ts as bi car-bo.vat o,

(C.D3--,-:·.C02::-H2.9 = 2HC03); thereb1~ Lnc roasi.nq
the bLca rbonaba rand honco spoci fie coriduct i v.Lty in ttt(j.bottom
Lay crs, which could not mix with the sur f'a cn waters in the'-
ab sonce 'of!any mixing. In Naqa r.juna saga r in lontic soc.torc.an
increaso of bicarbonate f-rorn 91:'••5 to 100.8 ppm in 1973~83
to 111 ppm in 1974~ 125.02 to 150.4 ppm in 1976~ 95.0 to
115.2ippm-in 1977, 82.56 to 103.68 ppm in 1978 and 99.84 to
120.0 ppm in 1979 from surface to bottom. Specific conduc~
tivity also show0d similar increasing trend. The bottom
accumulation of carbondio~id,:y fall in pH, increase in
bicarbonate and specific conductivity together with docline
of oxygon from surface to bottom, notod in this reservoir
all serve to reflect its high productivity •.
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The role of bottom accumulated _carbon-di-.
oxide can be seen front the distribution o:fchemical
-parameters like pH, 02' C0"3' HCO 'and speci£ic
conductivity, frao surface to bot~on in Peddab~ngal
bay. This bay has a huge' -population of raoLkue ce .'
(gastropods and bivalves) , which, get ex-posedand die
during summer due to decline in reservoir level. vlith
the subsequent rise in reservoir level during nonsoon,
the later developed vegetation and the exposed nol~usc
shells get eubrae z-qod, Oa.r-b on-di-oxide (released from
the decomposition of submerged gegetation add the
organic material contained in these shells) attack the
calcareous shells and dissolves them as bicarbonate
(conversion of carbonate to bicarbonate in the -presence
of free carbon-di-oxide). This causes the -phenomenal
increase in bicarbonate and hence specific conductivity
in bottom layers. This was observed more du~ing the
perioddf high water level (eith,-r July or October).
An increase of bicarbonate from 119.80 t0167.66 -ppm
was observed during October 1975, from 121.60 to 161.50 -ppm
in July 1976, and from 64.32 to 186.24 p-pm in October
1977. S-pecific conductivity also showed similar pheno-
menal increas~f.rori1381.7 t 045 2.8 micromhos, 579.5 to
725.0 rni cr-o'mhns, and 259.0 to 527.1 micromhos during
the three respective years.

e

'Summer stratification established in April
continued to be present till it was b~oken by the influx
of flood waters~

The reservoir also showed an increasing trend
oIDnitrate nitrogen(not shown -in "Table) from surface
to bottom during stratification -period. An increase
from 0.14 to 0.44 ppm and 0.18 to 0.45 p-pmduring April
1977 ,and 1978 was noted in"nitrate nitrogen from surface
to bottom in lentic sector. This may be due to liberation
of ~~ during decompositio~ of org~nic bottom. sed~ments
and ~~s subsequent convers~on to n~trate caus~ng ~ts
increase in the bottom layers, whereas surface layer
showed lower values due to its use.
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6.4.3. Chemi..;alreactions in th.,;near bottom layers
and the bottom energy.

'- .The oxidative processes near the bottom layer
are represented below :

Q
••• 1

C + 02 ::::CO2 + 94 cal ••• 2

The value of H (heat energy liberated) in
the above equation (1) will depend on whether ~20 is
in: the l or g state. At- 250C and one' atmospher~c pressure
when H

2
0 is in l state CO2 in g state and C6H1206 in -'.

s state H = -674 cal/gIucose oxidised, tlius 674
calori~s of energy is liberated per mole of glucose L

oxidasedor per 6 moles of oxygen' consumed •.Similar1.y<.
in equation( 2) H:::: -94 cal/mole of CO2 liberated. Consum-
ption of oxygen and liberation of CO2 in the bottom layers
are therefore a measure of energy available at the
bottom as organic detritus. The intensity of decomposition
in the gropholytic zone reflected by the decline of
oxygen can therefore be used as a direct measure of
the energy resource at the bottom. Botto~ energy cal-
culat d from oxygen cons ...1ption in the .rbpholytic layers
Of tho reservoir was of tae order of 1,39,000 cal/m2
*"fiichif proper~_y utilized' can cnl- nee the' energy
output from this reservoir~
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l ENERGY TRi.';.NSFORMt1.TION THROUGH l'RII'4:ARY PRODUCTION

'~c,::~,The,',c.lIl0_Q..zu.r","mentof' rate. of' .trELnsf'ormati on Qf',
solar eLo ctromagnetic- ~la{J,e~t~ch~mi~a=C-energy py . ..
chlorophyll bearing organisms gives a -de1)o'ndaF:fe---para-
meter f'or assessing the potential energy resource of'
the aquatic ecosystem. The process of' energy,t;rfjl:ns:t'g.r-
mation through pr~mary production is represented by the
basic equation. o

"; i

Cal Solar

energy

This process is endergonine in nature requiring
more than 100 cal/mole of' C<02 reduced and consequently
phot osynthetic ..organisms can store l,arge amount··of' energy
through this-: ;~a6tion. The eff'iciency of' energytransf'or-
mation is kno'0-ri.0:'k photosynthetic e f f Lcd.onoy • From the
above equation it i-s apparent that the'-enbr'gy'required
to liberate· one mi-lligram of' oxygen through algal photo-
syntheFlis ,iEfapproximately 3.68 calories arid hence the
amount-ofbicy-gen liberated gives a measure Of'solar-,-;i-.J.~'.~-'
811frgy t-ransf'ormed to c~,emicaf\energ;;(?-I producers.

2.71 x F x sOS in

where

VIO 2 = oxygen liberated during photo synthe-sie

F = ef'f'iciency of' energy transf'ormation

S = Visible light energy available on
the water surf'ace in the wave length
range 4000 to 8000 AO•

Thus the capacity of' any water body to produce
oxygen through photosynthesis (primary production) can
be p~icted from a knowlddge of' the amount of' solar radia-
tion available on the wat or- surf'ace provided the ef'f'icioncy
F is known. The light radiation (6) can be obtained f'rom
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the radia~-_ chart f'ur-ni shed i by United States weather
Bureau at dif'f'erent latitude sand ,cf'f'icienc.Y'f'rcm the'
f'ormula F = H/S~ ThG energy H can be obt~;ned f'rom the
amount of' oxygen produced during photosynthesis.

il.1 Seasonal variation in primary-production
Cl The seasonal variation of' primary ~roduction

is shown in Fig.6. T.he gros~ ~roduction declined f'rom
a high value of' 590.0 mgC/m /d or 5,794.0 cal/m2/d
during summer (April to June ~ to a vory low value of'
220 mg~m2/d or 2160.0 cal/m /d during f'lood season
(July - September). It again increased f'rom October-
De cemb er to January-March~reaching a maxim.~m..'of' 91 5.0 .
mgc/m2/d or 8,985.3 cal/m /d in the f'irst quarters.Net
~roductio~also showed a sim~lar trend with minimum of'
145 mg~/m Id or 1423.~ cal/m ~d during July-septe~ber
and a minimum of' 640.Q mg C/m /d or 6,284.8 cal/m /d
during January-March.

7.2 Sectoral variation in energy f'ixation

o

The rate of' energy f'ixation by ~rimary
producers (calories/m2/day) showed variation in
dif'f'erent·sectors. This was obtained by multi~lying
carbon value with 2.67 ( ~o convert carb~n to oxygen)
and thon with 3.68 ( to cvnvcr~ oxygen values to calories
of' energy). l~mong theth~ee sectors, the rate of'
energy f'ixation was highest in lentic sector (6500 Oa.L:
~os.aand 3 ~900 c~.1 :net,) and lo;-,est ~in lot ic ..se:?.~.0:r.-
L 2,450co.l gross. and 1,200 cal ,net,J. Peddaro-ungal
bay recorded highest energy f'ixation-rate of' 9,400 ca.L
(gross) and ~ 6,200 cal(net) (Fig.7). The other two bays,
in which very few studies were made, showed higher
energy f'ixation than the. three sector s bu t. lesser than
Peddamungal bay.

7.3 Relation between environmental factors and
their rate of' energy f'ixation :

The f'actors like ~H, alkal,inity, specif'ic
conductivity and ,'latertrans-parency' showed wide- range
of' seasonal f'luctuations. Generally-,' the se·aSonal trend
in the rate of'energy f'ixation by--primary producers wt,;ts
similar to the seasonal trend of' the above f'actors



22

except during 1976-77, when regular sampling could not
be made from all the sectors. The f3!li.r degree
of positive ~O~rO~&~i9n Dbtained ~Btw~en the rate of .
energy fixai;i'on a:6,~j:;:t;l;l,~,factorBlike_;pH r correlation
coefficiency 'F == O.~9-}" a Lk a.Ld, y,ity (:r = 0.75) and
dissolved salts or specifmc conductivity ( r = 0.71)
showed the influence of these environmental factors
on the pro,qYJ?:tJoPu-:r:?t,E;l,.,:rt.,Q.l$oshm'led, a positive corre-
lation witlr-trnnspa-rert6y-~'of"··-wa-i:;dT-+--r='O-. 72), on ~which
the l~li!iht;"J19::rt9i:;rat;LQnor photosynthetic zone dope nd e ,
It has bp-9P," c.qnsia,p:;r;ed that waters vIith high aLk a.Ld n.i.ty
and dissolvG?- pal ts'-are more productive. '

o

8 PLL\NKTON

. . .

8.1 ---,c;StEJ.ndingcrop ,~;tfpLarik t on
..•.

Monthly -:fluctuations of the .standing c-ro-p of':;' ,.:' "'"
plankt on (ml/ m3) for the vthole re servoir during the' -period;-
April 1974 to September 1979 are present ..od in Fie.8.

Three peaks could be discerned during a year,
a major peak duz-Lrig March,-Apri",;L(summer) a~d tvlO smaller
peak ez during September~bctobeT:""( -post morreroon ) and .
December-January( v/inter). ·;.-1he summer peak was dominated
by l\nacystis ( = Microcyst±s). ~he plankton densities during:
the summer po.aksweX'(312.028 mI, 6.927 ml, 2.746 ml, 7.246rril
and 23.778 ml'ros-poctiveiY: during 191;5 t,o 1'979. The wintep r-

peak was generally contributed l?-rgely'by cope-pods except
during 1976-77 a:p.d,1:978-79 ",,{hen they v-rfire, dominated by
the diatom Fragilari,'a'" SimilarJ,:y the post",:,~onsoon peak __was
dominated, by oopopoda except in 1976 and ,.1977, when the'- ," . '.-'. t
diatom Mel.oqira dominated. '

,.,::-_~c '".:'" .r .r"") ~-.~
...

-':, Myxo-phyceae a.nd oopepod a were the 't'~"6'm6:'j'or
constituents of plankton in the reservoir (Fig. -~ &-'::10).
MyxophY.ceae bloomed during March-April' wi+h : the "intertsi ty
of the 'blDoms varying from 189 x103,Lm3 (March 76)-<to- Lunits
6152 x 103/m3(.April 1979). linacystis formed 99.3% ofc't'ho
blue green algae (Table 7 )& Chlorophyceae were rich
during Ma¥..•.•June and in SOl-meyears (1976) Spirogyra (~?7%)
and Pediastram( 40.9~) ,~Ei:r@'~themajor genera~--EGCCiTlariophyceae
bloomed during Decembcr--to---pobruary.- In Janua~y--;-1--979, the
bloom wasQs dense.as:'~7e44.x 103 units/m3• Dense blooms
were also obseryedin, .S~pteIn1?er during 1976 616 x:103 and
1977 (2330 x l03.:Fr~gil~r~~ (95.1 I;) accounted for most .:
of the:'diatoms,'£GlloWe.d:-by Melosira (4.3%).

<0



8•2. 1•1 Lo tic sec tor

Phytoplankton was scarce in July and thereafter is
attained three peaks, in August/September, February/March and
MaY/June. In Myxophyceae the first two peaks were due to
Anac ystda , and the summer peak (May/June) was due to Oscillatoria.
The peaks of Chlorophyceae were due to Pediastrum in August/
September and May/June or to Spirogyra, which dominated in
February. The d~atom pulses were due to Tabellaria, Fragilaria,
Melosira and Navicula.

on page 23
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8.2 Seasonal ,fluctuation in different sectors-:· _'c,
0 •. , "!" ......• ..; _;

o

Copepods recorded a summer pulse (June-July) ','
and a post mons on pulse in September. Flood water dd.luted"·
in August. From October to March, they showed irregular
trend without any definite pattern. Generally, they were

,represented in good quantity, their numbers being above
8 x 103/m3 in most of' :the. months. They reached their peak
pz-oduc-tLon of' 206 x1 03/m3·auring October 1978. Nauplit .
(50.9-;6), Cyclops (40.2%) and Diaptomus (8.9%) were the
representatiweBof cope{lods( Table- 8 ). Rotif'ers showed
similar trend as cbpepods,but their density was much
less. Their peaks, generally, ranged between 3 x 103
and 28 x 103/m3• Keratella (59.2%) was the major rotifer
f'ollowed by Lecane ( 12.8%), Brachionus (8.5%), Noteus
( 7.6%), ConochiliJs, (6. 07b), Filina ( 2. 5~) and others.'
Cladoceranswereimportant next to Rotifera with I?ost .
monsoon peak ranging betvTeen 2.7 x 103 to 36 x 105.''---
Sporadic summer abundances were noticed in April. 1975 ~
(22,812/m3), July 1977 (8,278/m3) and July 1978 (7,900/m3)~'~
ChYdorus (41.0%) was the main cladoceran, f'ollowed by
Daphnia (39.1 %), Ceriodap-tT nia (18.3%) and Diaphanosoma
( 1 • 6%). ·_.'n',,_ e.: ,

o

8.'2. 1 Phit 6~~~tik\,~:n:
. ~"",~'The seasonal 'tre nc.,s, of phytopla:hkton in differen<i;c-

sectors are shown in Fig~~:-l1c.;~hytopl.a:n1':ton was scarce
in July .and thereafte~;:;J:.f attained three peaks, in August/
SePtember",'Feb'ruarY/Ma~9.:4' alld May/June. In, PIlyxophyceae
th~ F~.iW?1t'two poak s wer~:~aue to .t-..n:~cystis and the. summer
:peakA'M;ayjJune) was due~t.O Oscillatoria. The peaks of .
Chlorophy~eae were due' t''o xed.i!.astrum in August/September
and May/June or to Spirogyra, which dominated in February.
The niatom pulses were due to Tabellaria, Fragil~ria,
Melosira and Navicula.

-. r , T- ..

8.2.1.2 Inte-rmediate, sector:

Myxophyceae wer-e maximum during May in mosb
of the years reaching upto 676 x 103 units/m3 in 1978.
Chlorophyceae was the second important group till 1976,
reaching upto 8,520/m3 in May 1975. Bacillariophyceae replaced
chlorophyceae in dominance aince 1976 Bloom of Fragilaria
in February 1979 consisted of 36794 x 1~3 units/m3.
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Dinophy6eael>w~;re-;:rl1axirfnimf2',827 units/m3)
19'79 'arid:f~rare,:;in'':'other months.

in Feburary

8.2.1 •3,Lenticsecto:r,: :

" ,In'this ffictor myxophyC~ae~b.owed two~ pul~ds
every year',C~n May and October/Ndv-6r[lt:~r. Density of the
May maxima was higher than the 'sccon~"peak. Chlorophyceae
was poor in this sectGTw'ith-':ajrj.aximaduring He#ember-

'" , ' ,,! ' 'c' "

December ,' Diatoms dominated in this sector, f'o.r-mi.ng
blooms from J.l.ugustt 0 February. The blooms were irregular
and :J:id not. show recurring trends. Gene,~ally the ir /
density ranged'get,ween 3 lakhs to 19lok,hs/m3, with an
exceptionaii-y h:i.ghbloomc'of'~':3::::'-<i':r'ores/m3of Fragilaria in
January; 1979. ,Biooms formed either due to Fragil~ria
or TlJelosira,,'Ei:lternating with each other. Ceratit:J1Jt
represen.teq'4inophyceae occurred spradically during
February' t~ ,~Ia.Yi~ very poorlYtepresent ed ,

, -, ," L,v .....· 'i \...~\ ..~.j

o

.\.~... .~) '.'i.."",
.....

8.2.1 .4,·Fe,Eicfdciungal bay :

Myxo'phyceae showed two peaks in April and
October. ;April')'Peak "'las'of ereate!!' magnitUde (.1310il-khs.'
to 52 lakhs/ m3rthan'-6'cto'be'r""peak"CLi;b,'60o"'to 1'-'iak'i~uni ts/Jp3).
Both the peaks vlerE."due to the. 'Ploorns"oi".'Anacystis. '
Chlorophyccae ehowed peak abundance d~ri"ng June, September/
oc1lOn e-r:,and January • June. 'peak was dcmd.nabe d by Swirogyra
and othe,r peaks by rediastruw.. D'ia t.cm'pulse s vTere observed
in:.JulY!t. Sep1fember, November and Januqry,r July peak ;,
was domi:tl,ated,9Y ;',Navicula and tl;te o,thers by Melosira,~,;
and Fragi,t.aria. Di:r;o~9:!.ce~~-, repre sented solely by Y:'3 '
Ceratiumr:~s ma.xamumduri:tlg January 1978 ( 221 4 '103/my),
Febru~ry: 1977\,"- 33 :~, 1:o:3/i'!{3)anc"C_January 197-2(148 x1 O"j/m~}.

" ,- - '

.;,'- r ' i:.' -~.

8.2.2
,".;f'···

.. " cz.

The seasonal trends of the zooplankto~ ~n
lotic sector, lentic sector'-::n'fitl Ee ddarrruziga'L bay are
presented in Fig!12.

.::.!. Cl
.. ,- ,.~. ~:~.

·-:-r .~ - ,- . - -r •

-', '.••... ~ - ,"

, ".11 c',
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8.2.2.1 Lotic sector:

Protozoans appeared sporadieally. Rotifera
showed three p~lses in Na';sr,September and January/February,
the latter was of higher magnitude. The May peak was '
dot ez-mLrio d by Conochilus, Filino, or Brachionus and the
other two by Keralhella. Cladocera was i!'l good numbers
f'z-orn January to May ( 5597 to 76.553 units) beLng in
signii'icant in other months. Chydorus and Ceriodaphnia were
the main f oz-ma ~Cope'poda follovlOd e.Lmos+ the same trend
as cladocera with peaks during Janu8.ry/February and
April/May ( 800-28 ,553 units). They were dominated by
Cyclops or its 18.rval forms.

8.2.2.2.Intermodiate sector:

Cupepodn was the important zooplanktonic
group f o'L'Lowed by R'otifer2.. and C'Ladocc r-a , Protozoa
represented by Arcelle, rarely occurred. Ro-ti.f'e r-a 'shm'1e'd
ono peak ,on, May' (upto 15, 5t;.8/I:!13) Contributed by Kerat£11a
Cono:Chiius,o.ndNote'us. Cladocernn3 were observod inter-
mittentlyrear-r.1Lng a peak of 9,904/ m in July 1979. Daphnia
and Chydorus vlere dominnting during the ca r-Ld. er year-a,
Later Chydurus 'w[ts re-placed by Coriodaphnia. Copepods
showed a poa.k ,in Februery or May (957 to 88,976 units).

8.2.2.3 Lent ic' sector :

CopE/pods wer'e h i.r-h oa-t in concentration f'o LLowed
by rotii'ors and cLedooer-e.ne , Roti1i'er 'Peaks (11,000-47,000)'
did not follow any seasonal pattorn. jVlaximumabundance
were in May, July; September and February and were dominated
by Keratella, Conochilus and Not oua , Cladocera showed
three peck Zin

3
July, S~ptombe~d ' January (5,361· and, .

14,107 units/m) contributed by Daphnia in earlier years
and Coriodaphni8: nno. Ch;zQ.qJZl!l~Linlater years. Copq}ods
showed a,"minor pee.k during March/April decline d in May,
but increo:sed through June to attain a peak in July. The
pulses from'Septembo'rto February did not show any regular

, trendsiri different years. CycJ_o}2sdominated in fJIarch-
i•.pril and July puls'es and naupli;i. from September to
February.-
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8.2.2.4 Peddamungal bay:

,11.rcollo.. ,was the only-protozo£m recorded.
Rotifers f'ormed --'four peak s .during Maryh/ A-pril ,June~

'September/October and Janue.ry (13,093 :-0 90,640/m'))
dominated -by Kez-a-teL'La , . C'Le.docez-a.rre had their -peaks', in
April, June/ July,- Se-ptembe:r'/6ctob~r aria necember/ January.
Magni.tude increased from L•.pril to September/October '
peak. The hiehest peaks rangill1lgbetween 18 x 103 c.nd
108 x,1 0'3 units/m3 . wore mainly du~ to Daphnia and
Chydorus. Copepods were alVJays v8ry dense, the peaks
attaining upto 6 lakhs/ m3 vie rE} obsorved during March/ ,
April, June/July, September/OCtobor and December/January.
Nauplii· and Cycloys, dominated them.

f,

f,

9 B~NTHOS

9.1 Bottom macrofauna
,

-9.1 .1Do.:g:Lh-~'Li,§.§:distribution of bottOm me.cr-of a.urra.;

The distribution of bottom macrofauna is,
presented in' :r'';<:l~, r~." , Insect Lar-vaa were
found upto 50 m, Ox these, Chironomids ",ere' more
oriented towards shallower rogions (upto 10 m) with
the maximum abundo..nce at 6m. Insect nym-phs were restricted
upto 8 m. Oligochnstes were at 10 and 15 m. Bivialves' <

were found from 8 m oriwo r-ds and they increased t01tlards
depths, dens_or,.- 'in 20 m and 40m. Gastro-pods were
:rich. 'in all, dep t.he w i.th maximum-concentration inl 0
and 40 mo

9.1 .2 Se~~~l variation in abundance of bottom
macrofauna :'

Bottom fo..una' "18.S poor- in the quarter July-
September and wae rGs-'cricted to ahe.L'l.owe r- regi,ons. .Eri
the quarters October-December and J-anu'ary-March, the
maximum abundance was fit 4 m o.rid 40 m re specti vely.
During l1.pril-June they were, more at 15 m, decreasing
both towards shore and deeper regions. During July-
Septer.1ber molluscs were few (5.88%) and the fauna
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consisted of insect'l2.rv2.e (81 .10~~ 2.nd oligochaetes
( 12. Q8%). Holluscs inc're~' 3ed (17. 20/~) 'in October-
Deaember- c.nd,.z-o c.ohod .their maximumc.bu.ndonce during the
subsequent tw.o quarters (Fig.1 4). Generally
during the 'floods bottom mac r-o f'o.u no. depleted, but '
picked up after the rccservoir stabilised'latbr.

Sectoro.l distribution"of bottom macrofo.una :

Bays ,.•ere rich~"~t (T'~blo" 9) by number,
voLurno and weight per square meter. Lotic sector was '<.
poorost. Intermediate sector recorc{cd more rrumboz-e
and volume than lentic sector, while t'heir weight/m2

vias more in the lentic sector. Molluscs were rare in'
loti~ sector and increased towards lentle sector reaching
their ma.x.i.ma in the b,ays, "lheretheyfbrm 84~16% of';'
botton n~crofauna. Lmone moLf.uaoe GE':st*bt>odsout-
numbered bivalves in all the sqctors and bays except
in lotic sector. Gasiropods were represented by
Vivipar~.!.~:Qenp;alen~sJ r Y.variatus, r·1elanoides tuberculatus,
Thi~ .§.2abr~, Amni,culat.!.2...vencoriea, Digoniostoma
-pulchella, Lymnac.;~ accumin?tesz Inc1oplanorbisexnotus
and Gyruhl§ conv,:exiSS.alus. Bivalyos v er-o Lamel'li9-_~~
mar-g Lrra Lri a , larre;Zf?i~, _cur.,!:Q.g,D.t::;;,Cor~ula st:r..i~toll?:
and .l isciclium SD. Insect larvae wore more in 'inter'"
medinte secto; th~ni~ lentic soctor. Ologochaotesoccurod
39 units/m2 in lotic sector, whiLe they were veh less
in other soctors and bays.

~;

9.2

9.2.1
The periphyton nttached to natural substratas

like subnGrged: rocks ouc , , w a e found to be of irregular
.. grOi-lth.'duD tQ:'heavy f'Lu c-tua t Lone Ln T••J'/~~terlevel of the

reservoir. It wC:snot observed at all during many months.
Sometimes the values wor-e greo.tly exa.ggor-et od due to the
pro'sence of debris andnud ,along, with ecr-a-t.ch-cd samples
f'z-om the ir sub st :r\,?>t'es.---" ,,' ,~,"

In lent ic se ctor, the abundc.nce of periphyt on
in the five s~mples, that could be co~lected,. varied
from 2.37 g/m (3.57 ml) to 802.31 g/m (521.12 ml). In
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Intermediate se ctor two sample s in Februa2y and fl1ay1975
gave 1266.0 g/m2(1318.0 ml) and 356.9 g/m (375 ml)
respectively. In Peddamungal' bay, the only sample in'
October 1975 yielded 92.2 g/m2 (130.52 ml) of periphyton.
The organisms, generally, encountered were Spirogyra,
Oscillatoria, Nit!Z-schie., SynedrE: and Tabellaria.

9.2.2 Periphyton on suspended slides:

9.2.2.1-Seasonal and vertical distribution

The vertical and seasonal variations in the
volume of periphyton (ml/m2) are shown in FiG.15, 'along
with seasonal changes o.f specific conductivity and trans-
parency of reservoir "·later. Tor-L phytonwas least during
the third quarter (July-September) and richest in the
second quarter (I~pril-June). In'the third qut2lrter, it
declined sharply with depth, while in summer in increased
from surface to 3 m and then declined. In the other
two quarters a "7"":'s'.paldecline with ~epth was opserved•

Specific~ond-G.ctivity -'a~d-transparoncy seemed
to have a direct relationship with tieriphyton~ It-, was
restricted to the ~pper water column during the third,
quarter, ' vThenwot'er'-was most' turbid, while the -pcriphyton
was found in deeper waters Qlso during flrst and l~st

- I • •

quarters when ''later i'las most tu~ans~arent •

Myxophyceae, Chlorophyceae and BSci1.l:ario-
phyceae formed the bulk of the flora. The former two
g1;'OUpssho''led more or le ss similar t rend in the ir seasonal
and vertical distribution.

On the surface myxophyceae increased sharply
in the summer (~pril-June) and declined durine monsoon
(July-September) and aGain increasedLwinter. Oscillatoria Lin
formed the main species. Chlorophyceae were denser than
~yxophyceae. In the first and last quarters they increased
in numbers towards 1 m. Spirogyra vias the main species.
followed by Ulothrix and Oedogn.ium. Cosmarium was the
important d9smid genus. Bacillariophyceae decreased upto
third quartor. Vertic'sl distribution of ddat oma wae
similar to the above two groups. 'Numerical
abundance of cl iatoms vlaS very high than the above t~o
groups. ~1.mphorawas the commondiatom followed by
Tabellaida, Fragilaria, Navicula, Asterionclla, Cymbella,
:HelosirD: and Synedra.

o
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Trotozoa, Gas:trotrichc, Ro+ Lf'e r-a, Turbellaria
Nemc.ta and Annelida wor-e the fauna generally observed in
the periphyton.

, I•.mo:q:gprot ozoo.na G iliate s ,were represented
by 13 genera. Thoyrecordbd' maxi.murn density in the second
quarter' 'and' minimum in the third quarter. In
the first quarters they were more at 2 m depth, while
they oriontecl more towards deever zone in second quarter
and towards surface in third quarter. In the last qU2.rter
they were abundant at 1 m and 3 m. The main forms were
Vortic~lla, Loxoces,Lionotu~_ ~pisty~ and Hexatrichia~

Rotifera followed similar trend as ~
cilia tas , , Br8.chienus __was the., most commonf'o.r-mfollowe.d
by Furcu:i.2.ria, -DuchLar-La ,and :Scaridium.

Higho st periph;s,rton production was noticed---'
during the, -period of minimun wr),~e:rdischarge with
comparatively st,:::vti.c·reservoir level. Org8:hisms,likeU:toi'hris,
desmidsi--Amphora, '::..sterionella and Diatoma,' which '';,t::r,.?;-;_,);.
either absent or insignificant in plankton,-·con-s±ibu'ted ,
significantly to pe"ri-phyton. Cir1o.tes were not reprosente:a
at alJL the pLarrk t ori , while they formed substantieJ.: p~,rt
in pe~!-phyton. Among rotifers forms likoScaridium and
~urcblarie were not -present in -plankton. Tresence of many
Et. group of organisms native to periphytic environment
is of limnological signifi~ance.

\-~-...,. ~...•:......:...~.-.
.,--_ ...--

.\ ,.
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9.3 Larger aquatic plants and associated fauna

Except for the presence of a few 'Pieces of
Hydrilla entangled in the meehe~ of rangoon nets and
for the presence of a few Vallisneria and Hydrilla at
places where streams join~ the bays, large scale occurrence
of aquatic plants was not noticed.

'.

o

10. FISH F.L•.UNA
.r io Sixty nine species of fi she s ~nd :t1rW specie $

of pra\'ffiSas deta.iled below have been r-eccz-ded in the
reservoir. These include indigenous 8:er we'll as introduced
specie s ( ma r-kod .w;ith asterisk). , "-

Latin name Local Telugu name

Phylum Vertebrata
Sub-phylum: Craniata
Super LClass : Gnatho,st0mata.
Class : Teleostomi ";. '

Sub-class : ':l.ctinopterygii
Order : Clupeiformcs
Sub-order : Notoptordei
Family : Notopteridae

1) Notopterus notopterus(Fallas) Ullenka!Valaka sacchua
J

Order Cypriniformes
Division Cyprinii
Sub-order . Cyprinoidei.

,Family CY1lrinidae
Sub-family : .i1.bramininae

2) Chela atpar (Ha~ilton) 'Bedisa'
3) 0x.ygaster phulo( Hamilton) 'Bed:isaf

(= Salmostoma Vhulo phulo)

c

/



4)

o

5)

6)

7)
8)

9 )
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Q. clupeJoide s(Eloch)
Sub-family· : Ra abor i.ria.e

VJalaga b edt.sa

Barilius bendelisis(Hamilton) Chintagachcha

~.evez~ DeW

~.barn~ (Hamilton)
Danio araguipinnatus (McClelland) Kmla Ilarka ,c.

Deni..2(Br)chidanioh;:erio
(Hamilton '.

10) Esomus danric2. (Hanlilton)
11) Rasbora daniconiusjHamilton)

Sub-family: Cyprininao
1 2) !.spic1opario.,morB:a;:.:_:,(ato.milton)
13) Tor khudrcG (Sykes)
14) Puntius jerdoni(Day)

LR.dobsoni (day)-1

LI.pulchellus (Day)-1

15)

16)

1 7)

18)

19)

o * 20)
* 21 )

22 )
23 )

24 )
25 )

~.kolus (Sykes)

~.sarana (Hamilton)

~.sophore (Hamilton)
P.ticto(Hamilton)
~.ambassis(Day) _
Catla catla (Hamilton)
Cirrhinus mrigala(Hamilton)
Cirrhina cirrhosa(BloS:::q.)
Q.rebo. (Ham=:Llton-)...,-,c.: ..•

Garra mullya(Sykes)
Labeo bata (Hamilton).

Kodine

L

Pachcha rokalu/kalpagendc

Peddabochcha

Kolisa

Tellamosu

Fi ttc.parige •
Banda ~i

Dobi
DosaBallu

Bonti 12arakalu

Nallamosu
Errakallamosu



26)

27)
28)

*29)
30)
31)

32)

33)
34)

35)
36)

37)

·38)

32

~.boggut (Sykes)
~.calbasu(Hamilton)
L.fimbriatus(Bloch)
~.rohita(Hamilton)
~.pangu~ia(Hamilton)
~.;pot~ykes)
~.gonius (Hamilton)
Ostcobrama cotio(Hamilton)
Q.vigorsii(Sykes)
Q.neilii(Day)
Rohtee ogilbii(Sykes)
Thynnichthy~ sandkhol(Sykcs)
Cynrinus carpio(Linnacus)

Family : Cobitidac

39) Noemachilus botia aureus Day
Division

Family

Silurii

Sub-order Siluroidcs
Siluridae

40) OmpoJ:c_binaculr\tus(Bloch)
41) Q.pabo (Hamilton)
42) V/allago ~ (Schneider)

Family : Bagridae

4~ MYstus ~ (Hamilton)
= (norichthys ~)

4~ li.cavasius(Hamilton)

Nalla bochcha
Errakalladd
Ravva

~ta "gande
Battagande

Thinnikithisu

Marpu

vlalaga

Pottimukku.jella

Rekujella

r

.-,.

o
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45) N.seenghala(Sykos)
( = l\.oriphthysscongh',la)

46) ~.~unctatus (Jordon)
47) N.vittatus(Bloch)
48) ~ kuturnoe(Sykos)

( = E.pastat~ Gunthe~)

c

Family : Sisoridae
o

50) Bagarius bagarius(Hamilton)
51) Gagai£ itchkooa(Sykes)

Family : Schilbeidae

52)

53)

54)

55)

..•
Neotro~ius khavalchor Kulk~rni
pangasi~~pania~ius (Hamilton)

psoudeutropius!~akr..££( Syke s)
Silonia childropi(Sykes)

Orde r .:\"ngu~lliformo s.

Sub-order : l~nguilloidoi

Family Anguill:Ldae-
o 56) il.nguillabongal,£nsis(Grey and

Ha r-dwd ok o )

Order : Beloniformes
Sub-order: Scomberscocoidoi.

Family Belonidae

57) Xenontodon ~cila(Hamiltcn)

PodugumUkkujella

Ponduga

Burrajella

Pachcha ~olla/Banka jella

Banda jella

P<'::dl.t'Pujella
Opasj~lla/Gaddijella
PanwQsjella

Malugu pamu

Kaddridindu
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Order Cyprinodontiformes
Sub-order Cyprinodontoidei
Super family : Cyprinodontoidae
Family : Cyprinodontidae

58) Oryzias melastigmu?(McClelland)

Order : Mugiliformes

Sub-order : Mugiloidei Q

Family
,,::"_,," ..:"':.-~.. -..~.... :".; ..... ,.

Mugilidae

59) Rhinomugi~ corsula(Hamilton)
Order : Ophiacephaliformes
Family : Ophioceph~l1dao ( = Channidao)

Netthi kallu
I.

60) Chann~ gachua (Hamil-ton)
--61-}-':':Q.me:rul:Lus(rtgmilton)

62) Q.striatus(Bloch-)

Korrameenu/Korra matta.-~-~
]?oolaC'hape.
.Korra mat.ta Co_.

,-
Order Perciformes

;

Sub-order :Percoidoi -. :

Super-family :Porcoidae
Family : Con-tropomidae ( = .Ambassidae)

63) Chanda B~ (Hamilton)
64) Q .•ranp;8.(Hamilton) ..
65) Q.baculis(Ho.miito:tk)

., Cheerabarra-· -:.--

o

Family : Cichlidae

66) Etroplus Eaculatus (Bloch) Botte marpu
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Sub-order Gobioidei
Suver-family : Gobioidae
Family : Gobiidae
Sub-family : Gobiinae

67) Glossogobius giuri~~H6milton)

Order :1I1gsto.cembeliformes
o Family : M8.sto.cembclidae

Isaka dondu

o 68) Mastocembelus armatus(Lacevede) Peddabommidaxi
69) ~.vancalus(Hamilton) , ~do-

Phylum : :~rthrovoda
Class : Crustacea
Sub-class : 'Malacostre.ca

..•.----Series : Eumalacostraca
Division : Eucarida
Order Decapoda

Sub-order :Macrura
Section Caridea
Family Palaemonidae

1 ) Macrobre.chium .malcolI1!_~g
Milne :saward.

o
2) N·J-amarrei

I'cdda ~a

Chinno. royyo.

+-,
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11. BREBDING l'..ND RECRUITMENT

Spawn collections were made during the monsons
of 1974. 1975 and 1976 at Srisailam in letic sector. In
addition, dragnetting was also done.

Spawn collected was in the form of hatchlings
and fry in the size range of 6-10 mm indicating that the
breeding grounds were far above the Srisailam dam nearby.
The reared epa vm showed the pre sence of commercial species
like L.fimbri6.tus (27.75%); ;!;:.rohita(0.25%), I.dobsoni
(0. 25%) a.:;:1.<:l_..E..,~hat~:t..~~6~%). :[,horest..'>leremostly ..t:r-.s:'ish
fishes and catfishes. .;. ~._~_~.i.!~~ -

The dragnet collections consisted of- juveniles
of mostly trQsh fish, ap2rt from a stray occurrence. of
L.rohita and a few ;!;:.fimbritu~,W.attu and O.bimaculatus.
Hajority of the collections consisted of Oxygasterspp.
(67%), followed by g.cors~la(11%), Channa sp.(6%),
~.giuris(4%) and others (18%). .

12. YIELD D;::'TII"U,\TION
12.1 Landing Centres

l"ishes are generally brought to three main
landing centres - Srisailam and Sagar camp (Vijayapuri South)
on riggt bank of the reservoir and 1'eddamungal bay catches
are landed at Fedc:am'tj.ngalvillage on v Le f t bank~'Catches
from lentic sector and o.C1,joinling .Shurikishala bay
are mainly landed at Sagar camp and to a lesser extent
at Py Lon .and Hill Colony.' However, the catche s from
rylon and Hill colony are, generally, brought to Sagar
Camp after local sales. The assembled catches at Srisailam
and Feddamungal after lOCal consumption in fresh condition
to some extent are transported. gene z-eLLy to Hyderabad,

o
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/'~.
while catches assembled at SagarCa.mp are transported
to Macherla on way to Ca.JJ~utta. The intermediate sector
is exploited only during ,"inter/ spring int ermi ttently
by the :fi shermen 0 f Vi jays-puri South, due to transpor-
'tational di:f:ficul tie's and the oa-t chos are transported
to Calc~tta via Hacherla. LcribLcra.nd lotic sectors and
,I'eddaoungal and' Shunkishala b?-Y's,.D.ref'ished throughout
':i,the year. ' ,

o

In addition to tho :fresh :fish trade smalle~
varietio s o:f :fish are gerior-aLLy dried and sold in neigh-
bouring areas o:f Srisailao a.nd reddamungal. In summer
even bigger cat:fishes are dried nearteddnmurignl :for
warrt e:f stor2.ge :facilities. The extent o:f dry, :fish
trnde could not be Gstimnted as the f:Lshermen It-i:ing
in rem~te areas could, not be appro'ahhe:ci :for lac~c;,o:f
~r6nsport :facilities. ' ;~C

, '
".- f

12.2 Yield

The cstimo..tes o:f :fish yield' :f~(n,';-theyears 1971-72
to 1979-130 ar-e ,prE"sented in '(able '10. The :first estimate
of' :fish yield 'ip 1971-72 soon n::j:'ter,the corapLot e filling
o:f the re sor-voi.r- in 1969, has' o.ra ourrtod to 158.6 t. Subse-
quently, the cctches declined graci.uallyto 69.2t in 1979}.-75,
and lnter got reco,-:"pred to touQh;a ma~im:umo:f 190.8 t

,. in 1978-79. The poor yield (32;':5:t) iri4:972;"'73 vIas due
to under e:x;ploitat~2m ,duringth6' civi1' disturbe,nces in
the State nnddo':'Jicit :i:t£flect stock abundance. The increase
in yields during 1977-78~nd 1'978-79 was to some extent
due to the expleitation o:f interDedic.te sector. The catch
per he c+or-e stoadilyrose from' 3.75 kg (1974 ...•75) to
10 .3 (1 978-79 )-:' '

o Generally, the monthly landings vlere more or
less uniform except during summer months o:f Apral and
r'Iay, when the fishermen of SagC'.r camp (Vijo..yaruri South)
usually operating ,in lcntic sector migrate down boLow
fo r- riverine o.ridcenal fishing,. .Howovor-, eec+oz-e.L
variation wns observed in yields as compiled for 1977-78
and 1978-79( .Table- 11). Lentic sector with its bays
contributed to morc than 60% in both years, while letic
sector gave 18.59% and,19.20% and intermediate sector
gave 20.34% and 15.95% during +ho two yoar e respectively.
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12.3 Trends in individual fishery

The species composition for various yoars is
presented.in 'rable 12 .and sector-vdsefor 1977-78 and
1978-79 in Table 11. Among the commercially important
species observed Q.catla, Q.mrigaJa and l:.rohita were
stokked carps, while ~.fimb~iatus, ~.calbasu and !.khudree
were the indigenous carps. ~mong the miscellaneous
P .taakree, B. bagarius., C .marulius and Q.vogorsii wo z-e
included.

'~.,£imbria't.}!.~was the most dominant in the
initial years of 1971-72, .contributing to about 56.3 t ,
(35.51%) /T:his declined graduall'y to a minim";'mof. 5.3 t'
(7.6%) ih"1:9:74-75, but slightly recovered to 26.0' t .. , .~'~_
(15.0%) and 21.7 t (11.t;-%) during 1977-78 'and 1978-79, r ;

'f~respectively. This recovery vIas mainly due to tho ex-
ploitation of intermediate sector in the post-monsoon
months.

~.calbasu fluctuated in a narrow range from
7.1 t in 1975-76 ty 11.9 t in )977-78, except fO~;',th:~,
low yield in 1972-73 thd strike poriod. Improvod catch
in 1977-78 and 1978-79 was due to e~pipitation ~f
intermediate 'sector. -

;

!,.khudree. fluctuated in the range from 1.01 t-
in 1974-75 to 5~4 t in 1978-79. Improved catch ~n the
last t'Wo.yoars was due tooxploitaj;ion in intermediate
sector.

C.catla landing fluctuated from 1.4 t (1973-74)
to 6.6 t T20.3%-1972-73). The catches dwindled from t40
earlier yoars and showed marginal improvements in later
years.

I;~rohita was n~gligible upto 1974-75. During
the later years it'fluctuated in a narrow range of 1.2 t
(1977-78) to 1.4 t(1976-77). Stocking in recent years
has improved the fishery to 4.8 t in 1979~80.

C..unrigala landings varied from 0.5 t (1976-77)
to 6.7 t T1979-80). The improved catch in 79-80 is due
to its stocking in recent years.

o
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I.;panl5asius e.1;trt-'b:ib:tlJ'~1KI to 30.6 t '(19.3%) occupying
second place in total catch in' 1971-72. It "f'~uctuated
fro~ 8.4't (11.13% in 1973-74) to 63.4 t (36.2%) in
1977'-78 oocupy Lrrg top plac~since\ 19.74:1:'75~

. N~~e~n,hala fluctuated'from 5.5 t (1976-77) to
11.6r(1971-72 • The ca.t ch increased to 11.3 tiT'': 1975-76
declining next year. The improved catches in 1977-78(7.1)
and 1978-79(10.1 t) wor-e due to exploitation of inter-
mediate sector.

o

I(T.aor sho,-lod steady improvement from 8.3 t (1973-7Il)
tb 3'2".'6t-(1979-80). From sixth position in catches in
1971-72, it gradually shifted to secGnd 'Position since
1976-77. It increased by more than four times •

.§.childreni contributed 23.6 t' in '1971-72,
occupying third place. In 1973-74 it declined to 5.5 t
and later improved reaching 22.1 t in 1975-76, occupying
aecorid- place. Though it declined tc 12.0 t in 1976-77,
it reached 30.3 t in 1978-79. It is observed that more
than 50% of its catch was obtained during mons~oo;r:l,;month.:S
in lotic sector by drift -nets,as it undertake's niass mi-
gration during this season .t; 0 r;Lverin,e portion. Theincrea-
sing height of Srisailam dam; just above lotic sector,
forming an effective. barrier, its vulnerabili;ty ,seems
to have increased during 1977-78 and 1978.-79. 'It ca-t ch
has decb],.;L:riedduring 1979-80 to 22.,6ttt Ilnd ,[Day further
ce cline in the coming yea;'s ~ as, thc': Srisailarn "dam' may
intorfe're with it'S brueding and recruitm~nt.

W.attu £luctuated from 1 .68 ~J (1973-74) ~o
4.2 t (1975=76). It steadily increased' fr'om1 973-74 to
1975-76, declined ±n 1976~77, again improving to 3.9 t
by 1978-79.

12.4 Distribution of species in time and space

Ez-ornthe sector-wIsO landings, i't is observed
that-.L. fimbriatus 'and L. caLb'e.au were caught more in the

':, --:.- 4' • -- -- •••••• - ' ••

up'Per. regions of the reservoir. Significant catches of
J;,. fimbriatus were obtaLned during winter/ spring in
intermediate sector.
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L. ca.lbasu oc.cur-r-e d s.;i..,gnifi.~antlyin motic-
sector cat~hes .during post nonsoon months' ofOC'fQQ~-r-
November. l'.pangasius wa~ abundant in lentic sector, '.
where it formed about 50% of the sectoral catch, followed
by intermediate sector and I'eddamungal bay, l1.~ was .
prevalent in bays along with l1.seenghala. l1.seenghala
also -occu r-r-e d in good numbers in intereme(iiate sector
during winter months. "

§.childreni was dominant in lotic sector during
floods. Similarly }l.attu, l1.J2unct:atusand I.taakree
formed s'easonal fisheries in lotic sector, while Q.vigorsii
in lotic sector and Pe dd.arrrurrga.L bay. '

12.5 Dominance of catfishes arid its affect on yield

From the perusal of data over the:.years it 1s
indiyated that the percentage of catfishes steadily
increased over that of carps (Table 13) from 1971).-75,
though'the dominance of carps-mainly the indigenous
onS$ 1!.fimbriatus and ~. calbasJl 1'laSSaen upt o ·1973-74.
The absence of fast growing carps in the -parental stock
during the initial years, which could -pro-pagatethemselves
to give a ~irm. car-p base, was the reason for the shifting
of the ratio in favour of cntfishes. Added.to this was
the -preeen ce of indigenous catfishes of large size such
as 11.seenghala, 'l1.~, ...E..panp'"asiusand §.childreni.
As the indeFenOu~ carps were not adequate and not of
fast growing ty-pe to utilize the'favourable lower food
chains during the initial im-poundment stage and intensive
stocking of favourable fast-growing car-ps was not done
during the initial stages;' the catfishe s dominated taking'

advantage of the developed large trash fish 'Po-pulation~
As the catfishes are on higher food chain and poor converters
of food to fish, they are not suitable for high2r yields.
However, from the data, it is observed that the catches
of 2.-pangasius, l1.£21: and §.childron:L increased substantially
among catfishes. Of these I.J2angasius, which emerged as
the dominant s-pecies in later years, subsisted mainly
on the abundant molluscan -po-pulation and herice com-patlble
with carps.

"
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S.childreni which depends on riverine environ-
ment for its maturation c-:c:tdbre~'ding is likely to decline
in the. comingye'ars after tho _lC orrrp.Le-t i.o.n of Srisailam Dam.
M.aor, which-feed mainly on trash fish, prawns and
In~ts, has ,firmly established in.the z-e nor-voLz- and may
be considered desirable f'or controlling of' trash f'ish
-po-pulations and is also ex-pectod to im-prove further.
Other catfi sho s like ;E:.. taukroo arid l'1. cavasius aro usef'ul
additions as they sustainod on~nsocts. The other bigger
co.tfishes like ,N.puncta.t,--::.§and }!.~ttu formed only a minor
-percentage and t.ho f'ormer being a f'luviati:Le f'orm remains
in u-p-perrc~ches~ Thus,there is every scope to augment
the carp -populc.tion and enhance the yield f'rom the -present
level.

12.6 Ef'f'ect 'of' stocking on the -productivity of'
Gangetic carps :

. r :"r, '\;

The stocking f'igures of' major co.r-ps'for dif'ferent
years Lnd Lc atod (Table '14)tho.t only cc.tLa o.rrdmrigal were
stockod during the f'ormative years of' the rosorvoir at
a rato ·of' less' thb-n one f'ingerling/hectaro/annum. In the
nox+ f Lvo .yoa r-e,'L.rohita and !!.. f'dimbritus wer-o added to
tho above'two species arid the at ockLrig rate of' Gangetic
ca.r-ps:·'wo,s.o.bout3.5 f'inr;orlings por- }-~ectaro.:'Inthe noxt
f'our \yearstho rate has incroased .to 19 fingerlings/h::;;'/
annum. The s~ock~ng/ catle ;in~the" .i.ni.t~al ydars has
reflected on lts lnc~eased cO-tchGs dur;;Lng1971-72. and
1972-73. In t ho succeeding yect.rs, however, thbir' c~1tches
declined. Thecatcho s ,1Q~jtn;rigal we,re poor during different
years and,.is YGt,'to "osi:;.abJ,ish.The rosult of the increased
stocking ,rate during' the '~eriod 1975-76 to 1978-79 is
reflect~d;J..n the increased cat chosof r-ohu (4.9 t) and
mrigal (6.7 t) inl1979-80.·i

I :.

:';: ;,Tho'ugh·q'C.'crtrpiowas stocked upto 5,00,000 and
~.mdlcolms6nii upt6 2,66,000 they failed to appea~ ~n
c a t c hoss ,, '

, )[

12.7 Energ'y utilization and product ivi ty e:fficiencies
in NagcLrijunasago.r ro servoir :

Studies in Nagar~unasag~r reservoir have shown
that the flow of energy is mainly through detritus chain •

. . ".:
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The energy, represented by Microcystis the main primary
producer in the reservoir, is not much utilized directly
in the, reservoir and is indirectly utilized through
d.etritus chain.

The output of energy
from the reservoir was 12,000 K cnl/hc./yr which 20%
was contributed by ~rimary consumers, 35% by secondary
consumers and the rest by tertiary oonsumers. It is
important to note that !:..;pangasius.themain secondary
consumer in the reservoir, utilizes 'detritus energy
through molluscs (gastropods and biv-alves). The reser-
voir lli~svery high energy resource of the bottom in the
form of organic detritus but it is utilized properly.
The utilization of this bottom energy is only through
aaOD~ary consumers (mc.inly !:..~angasius)causing greater
loss of energy. Owing to the dominnnce of secondary
and tertiary consumers the energy out put
from the reservoir is very poor.

,C)

'.
, T'hevisible radian6 energy available on

reservoir surface W[\S 7480 x 10 K cal/ha/yr. The energy
fixed by produsers' ranged between 19 ,577.49 x 103 to "
24,674.03 x 1.0,K cal/ha/yr (0.26 to 0.33% of light) I

as oxygen and 20,437.72 x 10~ to 25,750.21 x 103 K call
ha/yr(0.~7 to 0.34%' of light) as carbohydrate. The fish
yield from the re.sorvoir v2,ried'from 3.'75 to 10.35 kg/
ha/yr with averag~ at 6.61 kg/ha/~rr. The enorgy out put
from the reservoir was between 4,5,00 ' to1 2 t 420 -K call
ha/yr. Compa r-dson of energy outPlilt with enorgy fixed
by producers shows that onl'y 0.02 to 0.06% of energy
fixed by produoers was obtained as fish (0.0001 6% of
light). The direct comparison of gross carbonsynthe sis
to fish yield also showed low conversion ratio ·(0.19 to
0.48%). Based on primary production studies the reservoir
ratio (0.19 to 0.48%). Based on primary 'production studdlss
the reservoir can produce 113 kg of fish/ha/yr'which is
equivalent to 1,35,000 K calories/ha/yr of energyou~
put. Thus only 8.9% of the -potential is harvested at
present.

The high values of aklainity, hardness, specific
conductivity and presence of strong oxygen (Klinograde

'curve) and chemical stratif~cation all point Nagarjunasagar
to be a productive reservoir. From the above energy consi-
derations, it is apparent that the energy fixed by the
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primary ,producers wns quite hi-gh and is in accordance
with the chomi.cc.L deductions" but the energy obtained

. .- m.'1 . ," :...: ...• ~-,- ..... -:...::~.-~"" ..~...•... :; ", .:'.',---:•.. -- '" • '" ,.

as fish wo,s very low. -I-ne-f'~s4ery of Nagq.-rJunasagar aa
dominated by catfishes~ ,Ylh:C~h;r'eedo,A;, ...higJler trophic level,
thus resulting in ~ grcdte';;;-'ioss o~~6;~ergy nndpoor
energy harv,9st. Other prof;able:',T£}ns~nS for the poor
yield 9~:ru:l?-~?"o'inadequat,ost,~of~i11;g; of the re servoir ,-ri th
~ishes feedihg nt a lower trophic level, low fishing
effort and poor breeding nnd_rpcrui tment •

..-,., .,\ ~.. .
-..l'

13. BIOLOGY OF :B'ISHEl S
"(.:'_1'

o Commercial fishes

1:.fimbriat-us

Ago and grm:Lth ~.\' Age o.nd gr-ow t h of, the fish
\\Tnscalculated by us It;l.g, 'scnlos. The ompirical glZq,wt:h
equation ob'cainbd was It:;; 812

L-""" l_e-0•22(t+0.6922),7.- .J Lengths obtained
'.. ~: .. ~, .

from scale studies and Gmpirico.l grov,th'equation,are
given below : -,~

Increment in Instati-
length Weight-taueous
,,(mm) (go) rate, of

growth

Age in Lengths(mm)
ye C'"r s Scales

estim'lted by':Average
Grdwth ,\{t.(g)
Gqu,~tion t

. ~ .
....... -_ _-_ .. --,

.. -...-- _._ .

i: :265

370

461

540

. . r' j'

252 ' 189,

363 565

451 1165

523 1958

580 2571

105 37,6" 1 I!' 09~9
" -

9'1 500 0.7227

,79,~- -793 0.51 ri8

47 613 0.2,700:5';' 587

-------~---,--'--
The length-weight relationship for the fishes

in the size range 310-590 mm,\Tas estimated to he
log W = -5.6851 + 3.2854 log l.
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Size/Age groups in Fish~ry: Fishes of size
, 276 to 660 mm contributed to the commercial fishery and

their numbers and weights of individual ages are shown
in Table 15 • Age grou-ps 2,3 and 4 f or-me d the m aj or -por-
tion in fishery. The e.ver-c go sizes in the catches were 439,
4J9 and 448 mm during the .three y oo.r-e 1976-77 to 1978-79.

~aturity and breed7n~: Fully mature specimens
generally occurred from May June to Se-ptember, syray
mature individuals being noticed during January and
February. The smallest mature male and female measured
383 and 420 mm res-pectively, when they crossed second
year. Majority mntured in fourth year arid above.

o
o

The breeding season was during monsoon from
June to Se-ptember, with -peak during July-August and the
fish a-p-penredto breed above Srisa~m in the riverine stretch
and also in Poddavagu during sufficient flood -period.
The SrisaUalll dam is likely to interfere with br-eeding
in the main river in the years to come.

The sex ratio did not differ statistically
from the 1:1 ratio. The fecundity viasin the range of
1,56,000(423 mm) to 5,06,900(600 mm).

Food and feed~~~: Food mainly consisted
of detritus along vli th dint orn e, green and blue -green
algae. Detritus com-ponent was relatively more during"
1;>ost-monsoon ,and less during summer. Dictoms also were
more during -post-monsoon and algae during winter and
spring. Fragilaria, Cymbella, Melosira,Navicula were the
main dintoms observed and were likely tohnve -picked
u-p along with detritus.

13.2 J;:.. calbasu

Age and growth: Fishes exnmined ranged ~ween
195 (90g) nnd 581 mm(2710gm). Scales were used to
calculate the D.geand growth of the fish and the lengths
obtained by scales arid growth equation are given below:
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~
Length at ages(mril)

" .1

1 2 3 4 5 6

Scale-method 237 327 408 474 535 570

Growtb equation 229 '325 404 469 523 568

o Length-weight relationships wor-e . found to be statis-
ticaily,different for immature males and others and they are
described by the following equation :

o
Immature mal? s: log 11 -5.1 765 +3.10454 log' L( r =0 ;98) •
Others : Log W ='-5.8862+3.37829 log Ltr =0.98)~

Maturity, breeding and fecun<!llli : The sma+lest
mature male and. female measured 278 and 309 mmrespectively
Females o.bovc 4~~?O-'mmwer-o dor;iino.ntin:the fisheryW:h:iTc .•
males were domLrirrn t; insmair;"~izo 'of'.gro\lP's~ S-easonal" . . ..~-
di.f'f'cr-o n co als:o.wa:s obsorvedl"n' se'xra'fio~"Fcmales ciom:Lnated~-
from ~l\ugUst ,to"October 8.11,dme.Lo~.fJ;'Qm,Mayt.o July.Fr~m
Novembertoli:pril the ratio did not deviate from 1: 1'.
Female dominance during August to October may be due to
their greater vulnora.bility during broeding season.

I
Gonado-somat ic itldex reached it s peak in July,

extending from May to November and the precentage of
mature ovarie s ,vas 'significant from 'r/Layto Septe-tnber':";with
peak in July zirrd August. Thus, the broeding season,sdeI!lG'd
to be from July to' September.

. .

,,0 Ova dimrnetcr studies indicated the unimodal
distribution p-Oini;ingto a singloa.nd short spawning •
The mature. ova. ShO,:';"8<3::8. modo at.1. 25 mm•. (Fig. 15)",

I
1
\
\
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Fecundity ranged between 67,500(~345 mm) and
5,72,460 (533 .mmj , The relative fecundity r~nged
between 125 and 415 (average 201) ova. The relationship
between f'ecundity and length of fish was ca'Lou Le-t ed
to be Log F = -6.20792 + 4.3681 log 1 ( r = 0.85).

F ( in thous~nds) = -37.63286 + 0.23973 W (r=0.739).
Fecundity and gonad weight (Gw) were related by
F (in thousands) = -38.12246 + 2.153131 G.vl.(r=0.96).

The exponent signifi cantly deviated r~~m '3'.
Fecundity and body weight were related as :

o
Food and feeding: Food mainly consisted of

organic detritus (50.77 to 87.35%) and periphyton.
Ingestion of detritus was lesser during January to
Ma.r-ch , 'V'lithapeak in'April, detritus continued to be
high in the guts till December. Nud showed high
percentages during May, June,' August, September and
January •.Among the,?})eriphyton, diatoms observed. were
Asterionella, Ah1ph'o;ra and £y:mbella be sides Fragilaria..
Navicula, Tabellaria and Frustulia~ Among algae
Spirogyra, ~\.nacystis, rJIerismopedia,.Oscillatoria and
Gloeotrichia were represented. il.mongzooplankton, rotifers'
and copepods wore 'Observed. A poor feeding intensity
during spa'wning was indicated by the low gastrosomatic
index.

13.3 ~.khudree :

Age and growth : The specimens examined ranged
in length from 215 to 600 mm(110 to 2738 g). Age wa~
estimated by scales. The length obtained from scales
and :_ ._Von Bertalanffy's growth equation at different
ages are given below :

.--,'

Lel1£...that ages(mm)
1 2 3 4 5 6

by scales 188 283 356 422 482 528
growth equation 190 283 361 428 483 531

Length~weight relationship equation was estimated to be
Log W = -5.058885 +3.042 117 log 1 (r. 0.988).
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Maturity and brE;_edin",g Spent specimens and
mat ur-e females were not r-ooor-ded , A fewtnature maLe a
occurred from -June- to -August. The gonado-somatic index
in males incroQ.sed from July tQ_~Septer'1ber~~Iith a sudden
fall ..:-in October. Sinilnrly,it':L"ncreased from June to

_:0 _i' September iri rriaturingfema.:!g;;;. The br-o edI~g season may
..be presumed to; bo --during June to September. The condition

fa.c t or- 0,1:86 was lovIer during this period. --MaLo to Female
ratio was 1.5 : 1.0.

:>

Food and.l'0e~~ : Bivalves were found to be
more frequent in males than in females. Gastropod sholls
wore pro sent a.Lraost throughout in bo+h mo.Lcs and. female s •
Gastropods (22.77;b), bivalves (.1:5.53%), organic matter
(31.63%), mud (23.47%), m&crovegetation (6.12%) and
rotifers were the itoms found in guts. The molluscs are
crushed by the pharyngeal teeth before s,vallo1."ling •

.....".
13.4 f.;pangasIDus:

------fi.gc and growth From tho gr-owth rings formed
generally around April -July -period in the poctoral spines
age was dotormined. The first ring got ob"lit ord.ted in
epocimens boyond 350 .mmas -the o.r-oa around the central
medulla became' transparent. Tlle relationship between the
length of the fish and tho spine radius was fOUtld to be:

y = -2.018 + 0.0596 X ( r = 0.8955)
.::.:..:. ..... - ....

( where Y spine radius- and
'" .~ •••••>'

fish leng;t;h)= ._.X· =
VonBortalanf.fyl s grovlth oqua.t Lori "Was
=936 L-1':':e-O•20 ( t + 0.852 estimated

/"("y'

Cl

The mn.x i.murn length of the fish z-o coz-ded in
the reservoir was 810 mm. The lengths calculated from
s-pine s and growth oquat ion wer-o irip~oximmty as shown
belo"I-'-;: .

\
\ -,

\
1.
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, i I

Age in:Length(mm) as estimatod;Av.Wt.!Increments inl.lnstanta-
yagtrJs' by , (g) :Length: vie ight: ne ours rate'-------,---------------' , (mm) I (g) :of' growth:Spines , Growth equa- : , ,

I , tion , I , ,
I I !

1 187 42
2 302 289 184 115 142
3 415 407 494 113 310 0.9858
4 510 502 939 95 445 0.6419 0

5 595 981 1516 85 577 0.4700
6 ,658 645 2060 63 444 0.3001 0

7 704 698 2561 46 500 0.2151

Length increments vTere maximum during 1s;tyear, where as the
maximum weight increment wa e in 5th year.

The length~weight relationship,was estimated to be
Log vl= -5.4457+ 3.1128, Log l •.

Maturity and breeding : A' f'o w f'ully mature
specimeni of' sizes 635-810 mm could be collected only
during l':teytoJuly in lotic sector., The f'ish seems to be
not volunerable to the predominant' sur£ace drif't net s
used in this soctor during f'loods probably due to its
movement in deeper wators during migration to the riverine
zone f'or breeding.

The malffi and f'emales were equal in ratio. Ova
diamoters in f'ully mature ovary showed a single mode at
1 .33 mm indicating single spawning. Presence of' spent
specimens in Srisai~m (lotic sector) in July indicatod
breeding during June-July in riverine zone. The ef'f'ect
of' Srisa~m dam on its breeding and recruitment is to
be assessed.

o

The mecundity was 73,300 in a f'ish of' 640 gmm
and 1,54,800 in a f'ish of' 726 mm.
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c

Food and ~£edinE :'fhe food in lentic sector
consisted of gastro~odG and bivalves in the size range
(262-810 nm) studied. Dur~ng its migration to lotic
sector during monsoon, it subsistod on .offal and dried
leaves as molluscs were absent in lilltic sector. Molluscs
are devoured entirely and the em~ty shells are excreted
after the flesh gets digested.

S;z£/Age grou~ ~fisber~ : Commercial size
ranged b o t.woe n 190 and 810 rnm , Contribution of different
ago s to the' fi shery fr-orn '1 976'-'77 to 1978-79 is present o d
in ;rable 16. Lgegroups,IV' to VI contributed significantly
to the fishory (by ':legght), while the agegrou~s III to
V formed major fraction of fish8ry (by numbers). The
average ei.ze e in "the commercial ca--t-ches during thethre'e'-
years were 538,547 and 497 mmrespectively. The reduction/
of average size' during 1978-79 may bo due to the failure
of a part of the spa~ing stock ( of bigger size) to
'roturn to the reservoir due to the increase of the height
of Srisa:iJr..mdam.

o

o

'Though annucl mortality ratio were nearly equal
a remarkab.le increase in -the catch during 1978-79 was
noticed~ It is sus~o~ted that the catches may decline
in coming yoars as" ,the, Sri 3a:iJum,dam may int eref!ere wit'h'-'-'-'"
the recruitment of this species.

13.5
.•.':;,geand erowj;h GroHth rings in ~ectoral

opine sfol."IYlcd goner['"lly dur,::i,.ngApril-June PG,,;t:iod.,The"
first ring got obliterated ,in the fishe s mg3.s-aring ab ov'e
300 mmdue to the ex-pansi ..1. .e.f central medullary layer
of thc spine. Honce , :le!1.l!:th)s"t eGe c ouLd not be o s~imatcd.
The relation of fish; le~gtb.,to" po c-toz-e.Lspina ,-rasY = 8.134
+ 0.0655 X ( r = 0.991 9) ,("There' y = s~ilfJ.e ro.diusand X
= fi sh lenGth).

.. !.



50

The ~on Bertalanffy's growth equation
was estimated to be:

lt = 860 L-1_e-0.23(t+0.5~127

Lengths estimated from spines and growth
equation were found to be close as given below :

o

Age in Lengths(mm)estimated by Av. Increment in Instan
years -s~~nes--Growth-equatIon weight longth wo I ght" neous

(g) (mm) (g) rate 0

growth

ta-

f

01 257 80 :.. ;

2 382 381 262 125 182 1 ,1848
3 480 480 520 98 138 0.6831
4 558 558 819 78 299 0.4511
5 620 620 1125 62 306 0.2546

The length increment was maximum during lst
year and the we ight increment during 4th and 51;,hyears.

IvIaturity and breedi!?.g.: Commencing from January,
full maturity. WE'.S attained by April/r.Tayand the mature
were en ooun+o r-o d upto October. The smallest mature male
and female measured 456 and 485 mm respectively. The mature
ovary occupied only Y3rd of body cavity. Milting' males could
not be oboor-vo d , Ova dLame ter-sr ehowe.d 3 modes in mature
ovary at 0.784 mm, 0.980 ~~ and 1.176 mm, indicating
fract ional and extended spawning.

Sex ratio wa e not significantly different from
1:1. Two spawning peaks \'lereinferred during i.:pril-May
and July-September. The fish appeared to breed· in
Paddamungal a nd Shinkishala bays. No evidence of breeding
migration was noticed.

<3

From the asymptotic length the maturity size
(2/3 of l .QC) was estimated to be 573 mm, which may be
the size at which majority of the population gets matured
(at about 4th year).
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e

Food and feeding Food mainly consisted XN
of fish (50%), -prawns, irc-'8cts, molluscs and uiiscellan!J'ou.s
items. In me.rry on ao o th0 foregu-ts conto..inod a single
Item of food only. The =i~hGS consumed generally were
trc"sh fishes like Q.~,9.: •.eiuris, and Q.cotio. A lone
case of ctBnnibalism "\-lrt8 also not0d. Prawns were mainly
!1.1~.?rre:t. NYL'1-phso:f,dragon:fly and chironornid larvae
fonned the insect com-ponents of foodo Molluscs were
represented by ~~all gostropods.

o

Size groups[Age i ~u-ps in fi fficry: Co~mercial
sizes ranged bc twoeri 2302Xl(1.760 mm. Age grou-p 3rd year
contributed maximum to the landin,':.~s during 1976-77
and 1977-78 and age group 4'th year during 1978-79( Table 17).
Average Gizes during the above three years were 484,
544 and 528 mmres-pectively. Significant increase in
landings during f977-78 and 19.78-79 over the -previous
yoo.r-a "Jas observed. The arrrru a.L survival rates for age
3 and above (oBe 4Lahove in 1978-79,) were calculated, Land
to be 33%, 30% and 25%. The "heavy mortality rate was'
due to the concentration of maximum effort in ientic
s0ctor and especially in bays. The fish doee 'n'o+ "de-pend
on the riv0rine portion for breeding and seems, to be
wo L'L established. Its cntches~'are likely t'~im:pr9ve
further in the comdmg years. -,'

r'

" .!.::.go 'and growth :, AGos 1tlere calculated by, '"
length froquenc~l method and the lengths were estimated"
to be 328, 478 Gnd 619 6m ~t 1 to j age grou-ps res-pecti~ely.
The minimum length in comrnercio..l cstch Wo,s235 mm. The
fishe: s examined ro..nged between 284 and 822 mmand weights'
between 80 and 2650 g. It was csught more in Paddamungal
bay.

o Length-vvoight relationshi 'p was f ound s.f 0 be
significantly different in males and females and they
were related by

~Iale log vI =-6.68787 +3.47545 log 1(r=0.99)
..• . . ,.

Female Log IV= -5.43619+3.01815 log l(r=0.96)

Males were heavier above 546 mmand females
of lesser length wor-o heavier"",.
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Maturity and breeding: Male and female ratio
was 1 1.37. Mature epecimens were observed· from April
to August and spent from June to August. The gonado-
somatic index was at its -peck from April to August.
Presence' of mature specimens and higher gonadosomatic
index poin~ed the breeding season to be between April
and August.

o
The multimodel freQuency of ova diameters

(Fig. 16 ) pointed to the fact that the fish has inter-
mittent spawning. This was suggested by the presence
of maturing and mature ova in spentfi.shes along. with
empty folliclos.

Food and feedin,e:.: Seasonal variations ,,,,ere
observed in the gut contents of males and females. In
females fish formed major food item (33.34 to 100%) from
M~y to Januar;y, while it wae the dominant. food in males
(33.34 to 100%) from January to August •.Prawns formed
arid important food itom in males from. September to
December and in April, wh.l Lo they were recorded in females
during February and November only. The fishes that
could be identified in food were ~.~uris, Chanda sp.
Etroplus sP••Q'Ehulo and Q.90tio. The pro.wn identified
>vasN.lamarrei.

o

The intensity of feeding was found to be more
in males from the comparison of gastro somatic ·indices
of me.dio e and f'e ma Loa , In females the go,stro-somatic index
was found to be low during spawning season.

13.7 §..childreni

Age and growth : Sizes of fishes examined
ranged between 210 and 720 mm (65 to 2816 g). Using
growth checks on clgithrum bone lengths at ages were
calculated to be 267,329, 375. 425, 516, 596 and 640 mm
at ages 1 to 7 years respectively.

o

The length-weight reJ,':tionship could be des-
cribed by the eQuation :

Log W = -5.72721 + 3.20533 log l(r = 0.98)
No differences were qbserved between males

and females in length-weight relationship.
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Maturity and brec.;;:linr; : Females dominated
through out the year and the oex ratio was 1. 9.31. ~.~
single mature female coule be-recorded_in June. Spent
specimens wer~ recorded in F0bruary and from late June
to September. Gonado-somatic index showed an increase
in :February with -;. peak in July. Hence, it is -presumed
that the main spawning season was from June to Sept ember.
The ova diameter studi.cs also showed a bimodal distribution
(:Fig. 17), with'modes at 0.15 mm"arid 0.55 mm. In the
spent specimens also maturing ·ova, with mode at 0.15 mm
'were observed. Concentration of catches was observed
during the br-e edLrig soason in lotic sector indicating",,-
breeding migration.

o Food and feeding: The gut s were ..found to
contain fishes (fl.2.31%), prc..wns insects (7.87%),amphipods
(4.25~5) and somidigested matter (38.26%). Among fi.shos
Choncla sPP., Q.phulo, Q.vigorsii, fi.giuris, Q.clupeioidos,
K.sophore were observed.

Fishes wore found throughout the yoar as main
food item except in June, when prawns dominated. Insects
were maximum (14.28%) in AUGust. From the _gas,tro-sooat ic
index, it was obsorved that the f'e edi.rig intensity increased
from September to January and declined in ,February~ It
did not fluctuate much during ~1c,rch to August. Thus,
thoro, wae a trend of decrease in gastro-somatic index
during the spawning season.

Non-commercial fiohes

13.8 E·corsula :

c

Length-weight relat~onshiE: Length-weight
rolationship was found to be significantly different
in Juveniles and adults (adult maLoa and females being
not different). The reln:tionshi;p' oouLd be. de scri bed by:

.~veniles . Log W;s -2.375946 + 3.220132.log l

adults log W ~ _1~9632803 + 2.950850 log l.
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Food and fe~ding: Bulk of the gut contents
was detritus"dominated by mud particles (index of preponderance)
86.04), followed by diatoms ( i.p.-10.16), zooplankton,
ehlorophyceae, ~yxophyceae, and other-benthic organisms.

Food of juveniles (20-109 mm) was similar
to adults but the feeding intensity wa s much higher as
evidenced by the gastro ....somatic index.

c

Maturity ,and breedinF-\: Fishe s of IV stage of"
maturi ty and above wor-e a.vai.LabLo almost throughout the
year with morc incidence from June to September and in
February. Also young specimens of sizes between 11 and
65 mm were available throughout the year. except in 0
March. Ova diameter studies showed unimodal distribution
of eggs indicating 'a single s-Pai.·mingby individual fish{Fig.18).
Herice,-it may 'betentatively presumed that the individual"
fi sh spawns only once in a year but' the populat ion has .
an extended spawning -period a.Lmoat throughout the y eo.r,

13.9 J? .taakree

I:~formed c seasonal fishery being caught by
castnets in large numbers during monsoon in lotic sector,
to where they migrate for breeding. It matures during
April to September, breed during early monsoons. In
adults food mainly consisted of insects (aquatic and
terrestrial beetxes and chironomid pu-pae) besddes fish
and -prawns.

13~10 .Q.vigorsii
It formed a md.no r fishery during summer and

monsoon months in lotic sector and Peddamungal bay and
is generally dried. It is also a monsoon breeder with
mature s-pecimens of sizes 165-315 mm available during
A-pril-September. Insects were beetles and tendipes
larvae and molluscs included small gastropods and bivalves.

o



55

13.11 11.cavatiius:

This occurred duringsum~er and monsoon months
especially in Peddaml.inngalb5:Y.-r·laturE'f'specinens (200-280
19lm)were available from li:pril to September. I,..dul t s mainly
fed' on inse.cts and insect larVae (peti9tles, teiidi1;H3frTarvae
arid caddLawo r-mo) during monsoons and, on tiny bi valvas
and gastropods during summer.

Food and feeding habits of trash fishes :

The mo.j or- po-pulationoftrash fishes are detritus
feeders, the feeding habits being similar to commercial
car-ps like,1.fimb£iatus and ~.calbas~. The reservoir seem
to favour the breeding and proliferation of trash fishes.

c

, Among the cletritophagusfishes can be mentioLecl
O.phulo, O.nelastiq;mus (17-40 mm), P.sophore (17-40mm),
Bariiis G:;e;~ 't1 2-83 Elm) • .Q.._c?.Qti'o(30-135 mm )", ,Q.atpar
(35-57 Elm) and .Q..eg,uipinna-tus' (!~0-49 mm). They were also
feeding on zoo-plankton, Chloro-phyceae, Jfuacillario-phyceae
and P'l.yxo-phyceae. Planktonic crustace~ns arid. insect>s
formod more than 70% in the guts of Chanda s-p-p. (13-73 mm)
and g.ogi)bi~ (,31-65 mm), Q..,giuris (13-130 mm) and fr..it~hkee~
( 22- 33 ram wore carnivorous. ' ','

, ,

13.12 Growth of soinestocked fishes

..._}•.gq s .0 f ?c:t 13:d,-, rQh 1.1, and_l!lr.igal.__wer-e.' (W t,imatb d
from scales. About 21 scaJ_os of Q.satla (868-115? mm),
32 of L.rohita ([~32-967 m'_L) and 14 scales' of Q.mrigala
(485-960 om) were used. (,'.

13,.1.2.1 Q. cat A.a

o This \.-rL!.G (mo of the s-pecies stqckqg. (in'1967)
just before tho completion of the dam.--Tn--Sei?tembar;
1971 s-pecimens mec..suring 895,..992 nm(15 to 1,6 kg) were
collected fromther(?sorvoi~. Based on,scal~s lengths,
at different agos \tlere calculated, which morC' or less
coincided with'the lengths estimated by V-onBertalanffy's
growth equation. The lengths at agos estimated are
given below:
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Lengths at ages in years

1 2 3 4 5 6 7

by scales. 520 690 830 910 980 1040 1100
by eQuation 446 632 777 886 971 1033 1082

~.. .' ~
The gro>vth equat Lon waslt

'-'
1239 L-i-e-0'.27(:+0.-65.2=

", -t
.,....
-. I

13.12.2 Q.mrigala

L-1_e-0.22(t+0.83)~
I

at difforont ages are given below

Lengths at ages in years------------~---------~-----------------~--1 2 3 I! 5 6r-

by scales 390 554 665 772 848 924
.'

by eQuation 399 557 687 787 869 935
0

13.12.3 L.rohita 0

The lengths estinated for different agos
from scales and the growth oQuation -

lt = 1119 L-1_e-O•24(t + 0.00827
are given b eLow

Q
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Len--ths at ages in yeD.::t::'s
,---------------------------------------------1 2 ..'3 ..:..1 5 6 7 . J'"

by eca.Lee 331 497 627 750 835 876 933--by equation 2i~1 428 575 691 783 85L~ 910
'- .

\
"

14. SURVEY Op. fISHERMEN POPULATION
\.
'\

Fishermen of Nagarjunnsagar arc concentrated
in PeddD.I!lunGal,·Hill Colony, Pylon,' Vijayapuri Sou.t.h and

£r1.sc..ile..L1.Fishermen based at SrisailaL1 vonture u-pto
about 20 km down ,stref.1m.fr()m.SrisnilaL1in the lotic
sec·tor. ~l.t Srisailam thero are about 30 fishermen owni.rig
15 coracles.· In Peddnmunec..l bay nbout 50 fishermen
families, having nbout 35 coracles live in about half-a-
dozen settlements around the bay , In the three Colonic s
a...Lorrg the dam-Hill Colony, P'ylon and Vij ayapu.r'i South
(including Sagar camp) about 180 fishermen Idth 85 coracle s
arc' oneaged in: fi.shinC: 0

T~e gea; use~~wa~ ~ostly su~face (~00'x12r
each) and bottom sot., (110' x 3 ':9ach) ..gill-rtnet and long
linbs tJ5 in nu..rnb,~r). : " '-'.) '.

"._ t,' •.•.;_~_ • - .~_. : ;-(1. . , .: . ~'.

The detnils offI1ohine unit s in the re servoir'
dtlring diffe:cent months in 1971 arc gi.ven below. Each
unit consisted of 2 f'ishermeri'; 1. cor-acLci.nnd tj. to 5.
surface gill nets of mesh bar 90-150 mm. -

40 30 25 25 40 80 90 100 60 . 50

..
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However, the present effort could not be
estimated. The fishing effort with 53,550 units(in
terms of 50 In length nets) was -presumed to have remained
almost the same during the entire -period of 9 years
from 1971-72 to 1979-80. The catch (kg)/50 In net,
of the reservoir, fluctuated in n range of 1 .29 kg in
1974-75 to 3.56 kg in 1978-79.

15 •• STOCKING

The stocking was inadequate upto 1974-75, while it
im-proved from 1975-76 in that about 19 fingerlings/
ha/annum were reported to have stocked in the reservoir ••The stocking -programme did not yield encouragin~ results
probably due to inadequat~ of stocking and improper
stocking in the earlier years in the sense that they
were stocked in dee-per areas near the dnn.

o

The Project Coordinator, AICRP on Ecology and
Fisheries of Freshwater Reservoirs wishes to record his
deep sense of gratitude to the Department of Fisheries, I

Government of Andhra Pradesh for the kind he~ and co-
operation extended to the Research Sub-centre at Nagarjuna-
sagar throughout the course of present studies. Thanks
are also due to the Public Works Department for supplying
the' data on reservoir morphometry and meteorology respec-
tively.
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SU I>TI'·1ARY

1 Nagarjunasagar is ~ largo im~oundment on the
mainstream of river Krishne., came into existence in
the year 1969, has a water spread of 28,475 ha (at
FRL) 'and an extensive .c crtchrnerrt :'covering an area of
2, 1 5, 194 kI:'12•

\,

\
\

2 Tho ehor-c line is. hiGhly irregular (shore
develo~ment 7.89) and the mean depth is al so high ..
(40.5 m). The basin Hall is concave towards water
(volume development index 1.13).

3 The basin soil is poor in nutrients whi Le the
wabcr- is rich indicating the importance of drainage
basin in the nutrient loading of the reservoir.

4 Reservoir water is alkaline with pH 8.4.
Bico.rbonai:;feis (51 -163 ~0 '9T.Jm).Hardness (nO-2QO ppm),
hardness (70-200 ppm), Calcium (9.2 to 42.8ppm) and
specific conductivity (172.5 to 1114.7 micro-mhs)
are at productive levels.

5
"Thile

Phosphates (traces to 0.02 ppm) are poor
nitrates (0.1 to 3.2 ppm: ,are rich.

'-'-
6 A feeble therm~l stratification has been

observed in some yenrs during 'summer"at ··depth 3, to
16 m with 0, difference in temperature of 4°C.

7 Strong exyclino, characteristic feature of
productive wators observe ....in No.garjunasagar during
aurnmcr- in lentic sector and, in. October in bays when
the v-To,terlevels are high-

o

o
8 InfJJ:lxof flood "'J·:::,,,ter'br-eakoa summer chemical

strc.tifice.tioJ:l bringing the locketSl u-p nutrient at the
bottom to the euphe+Lc zone.

9 Primo.ry production values ar-e quite high in the
range 220 to 915 meC/m2/12 hrs (gross). Peddamunagal bay
show-es high rate of energy fixatiOl1. (Gross 9, 400 call
m2)

r

\



60

10 Three plankton pulses are obaer-voa during winters
(December-January) arid summer (March-April) t contributed
by copepods, diatoms and ~yxophyceae respectively.

11 Bays are richer/plankton and littoral regions Lin
than limnet:iPregions. I1yxophyceae (~1icrocystic) is the
domine~t element in phytopmankton and copepods
in zooplnnkt on •

12 The reservoir is rich in benthos, rilD.inly
contributed by molluscs. The high calcium content .
seems to have favoured the estaqlishment of molluscs.
Peddamungal bay and lentic sector are rich in benthic
faunna.

13 Higher aquatic plants could not establish
permanently due to high water level fluctuations.

14 Rich periphyton deposita were noted between
1 to 3 m depth.

15 Sixtynine species of fishes belong. to
16 families have been recorded.

16 There are limit es cc.r-pbr-oodi ng groundsint-he
reservoir. Srisailam dam on the upper reaches of
Nagarjunasagar, which has just been compl~ned, sealed
off the only migratory route for breeding of several
carps and cat fishes.

17 The·fi sh yield fluctuate s in the range 69 t
(74-75) to 190.8 t (1978-79) and the per hectare
yield in the range 3.75 to 10.3 kg. The fishery is
mainly contributed by indigenous carps (L.fimbriatus, L.calbasu)
and cat fishes (£.pnngasius, ll.~, ~.s;enghala, §:chIldre.ni).

18 There has been a gra~ual shift in the species
abundance from an initial cn.rp,dominances to catfish
dominancee.

19 The maj or oar-p stocking in the bh.itial years
have been rather p~or (less than a fingcrling!ha!year)
and they failed to establish in the reservoir.

o

o
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20 Tho dense molluscnn population contributed a
rich fishory of ;E_J?ange.a-i!',§.which forms about 30 ..•35%
of the landings.

21 Fishos of age groups IIIto'V pro dominantly
contributed to the commercial fishery.

22 SrisailCUIl, darn :i,.sexpocte d to adversely
affect the productivity of the reservoir as it reduces
the detritus loading be side s inte'rferihg 'wi-th the
broeding' and recruitment of several,species.

23 On limnological evidence the reservoir is
capable of a fish yield of about 119 kg/ha/8..."1.num.

,The low yiold (9- 10 kg) at present is due to the
dominences of catfish feeding Etthigher levels of
food chain and, under exploitation ~ .

o

.. ;",
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9 Vinci,G.K. and V.V.Sugunan. Bilogy of ~.seenghala
(Sykes) from Nagarjunasag~p
ResGrvoir, A~J?, India (MS).'
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In capture fi,s1?-ery maYlf:."'.gemen:tmoni.t oring of
catch and :::'is11.ingefforti.so. must •. Tb,.q-present system
of free fishing may be re-placed; ..;qy a systen of licencing
the nets ru.1.dboats. This ',;rill enabLe regulation of
fishing effort.

RECOMMENDATIONS

Many arOaB in the upper reaches (Intermodiate
aeot or-) is by and large unexploi ted for "rant of
communication faciJ ...it Lc e , A .ric chani ca.L boat may be
arranged to trans-port the fishermen to these areas
and the catches to tl~e .Larid Lrrg centres.

Coo-perative societies may,be organises for
-production anq markGting.

At -presont there- is large scale fishing of
brood fish migr8.ting into the shall 0';1 tpeddavagu.' at
Feddamur~aGal'during the first floods~ This should
be stoD-ped and closer season enforced.

The stocking of Gangetic carps in the initial
period of reservoir formation has been very -poor. The
poor stocking cou-pled with the availability of lir.:lited
breeding grounds for carps. led to the emGrgence of
catfishes to the dorni.narrc position. To deveLop a carp
fishGry o,t this stage ,·;rill entail lot of effort and
expendi +ur-e, The pre sent fish f a.r-mat No,garjunasagar is
ill equip-ped to meGt the stocking demands of the
re servoir. Considering ~cll the se aspects, it would
be wor-th while to develop the re servo ir as a catfish
reservoir, though it may nOan reduced productivity.

Intensive cropping (fishing effort) would
increase the productivity (yield) of cat fishes o,s
has happened in Bhavanisago,r. The fishing ef f or-t; needs
to be enho.nced.

St00king of C.car~io may be discontinued. It
failed to o,ppear in the co,tches ins-pite of stocking
probably due to its s:t.uggi sh nature forming an easy prey
to co,tfishes and also due to its food habits ovor
la-pping 1,vith f:.calb~.
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It has been reported that crocodiles have been
stocked in the u~~er reaches of the reservoir. This clash
with fisheries interest posing pIDoblems of exploitation.
Besides ~roducing much needed protein food, fishing
provides employnent to hundredsof fishermen. Nothing
should be done to alter this situation by encouraging
crocodile farming.

Suggestion. for futu~work :

Srisailam dam is bound to af fe ot; the fishery
structure and productivity of the reservoir. Studies
may be undertru~en m~nitoring the catches and s~ecies
composition to undertake remedial measures.

. .
Ex~erimental fishing may be conducted ,..rith·

different nets having mesh bar ranging from 25-180 mm
to identify areas IDffish dispersal in time and space.
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TABLE - I - ..- ..' '-" -.' .. .. ----_ ...
-....•....... -~.'" ,.,.--,- ..--_ .......• _---,- ,.- ...•... ,_.

.. . .' '.-' .)t;'. ' •....

Minimum (Min.), Maximum' (Max.) arid. Averag'e' (A ) 'levels' of Nagar Ju'nasagar
tin ft. above MSL) and yearly flu.ctuation in· water Le ve I (in ft.) 'during
1971-72 to 1979-80 ' ,. , .... ' -

!

" C......
. ,' ~.

. -- --- ._-- .•.._ ....._., ..... -- '~'''' ...~".~..•...--.. -'"

YearJ
Month

\ :
1971-72 1978-791973-74 1974-751972-73 1975-76 1976-77 .1977-78 1979-80

-'

~1in. L 496.00 493.20 490.9 0 -'_~~,5_18•..S0 ..-.--.--5-1-8-.r8~-"---S1 U;Tu-~··-5-fo-:1O---··--·-53·3:60 908.90

APR. Max':---..--------S-04. 00"·-----'-5O-~:2·0--·------;~;-:;;-- 526-.605'34-.40 . - ~19. 20' '~.18.00 \",54 7• 60 5'19.20

5'21'.50
. "

A 499.20 496.80 4'99••10 525.10 51'3. 11 5.13. 50 540.09 .5'1.3.36
" ~ .. \ "

1 '''---~: . ...... " ....~
.__ .. ~.-. ...-~.-. .. _, .._._~_' __ "'_'~'_'__ ' __ "'" .. ___ ..... _ .. ~.... .._ ,.._., -I- _ ..••.. , •..-- ••...

Min. 4.97_,,00-..---- 49 0.50. --.49-9-;--?fr -- ,·----"5T8 • 7 0 514,80 - ,,~J .0.30 ! ~<J D. 30 .> 1530~90 506~20
.__ ..---- .....----.-- ..

• .• J ' . s ,- '~'" , . ,

MAY . Max. .•. 5t)lJ ••4 0 495.20 498.00 522.50 5:17.70 5·12.80 514.00 533.50 524.60. ,

A 498.20 492.40 497 .•90 519.30 515.90 511.64 512.05 532.16 515.49- ...--... ~-.-.._.-.

5:30.90
' I

Min. 500 .•60 4.9JJ..10 ---49-7.00 5~3.10 512.60 512.80 514.20 51?_!DO.'_. . -
JUN Max. 539.40 495.50 507.20 . 529.40 --51.9.60 548.00 533.70 555.50 524.00

A 514.60 493.10 500.40 526.70 51.5.00 529.24 521.25 538.01 521.15
;

.".- .--

"522.20
• i :-

Min. 54_5~8Q 488.40 5-07.70 527.40 54.8.80 533 .•00 558.10 > 51S.80. ,. . ';i'

53'4"'.00JUL Max. 56'1.40. 557.80 . 569.80 567.00 564.10 564.00 575.90 579.00
-, .-

526~80A' 554.30 531.20 542.80 549.40 550.80 556.45 554.20 569.62

Min. 5"51.70 543.90 556.10 567.80 ·554.40 560.60 . 574.70 574.80 534.10
"-" ........ ,.- -, ...-- .-.-.... --......

579.80'-"A 0 G. Max. 557.80 550.10 577.10 575.00 567.80 571.50 58.0•.40 . - 58G.50-
A 554.20 547.60 56-6.20 . 570.50 559.30 562.40 576.26 576.64 564.28

contd •••• ?/.;..
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Table-I (Contd •••• )

..
.......

Year/ 1971-72 1972-73 1973~74 1974-75 19.75-76 1976-77 1977-78 1978-79 1979-80Month'

....... Min. .550.00. 548.9.0 554.60 574.50 559 •.00 -562•.20 580.30 580.20 &80 .•5-0" .....
SEP. Max. 561.70 552.60 560",00 585.00 588.30 573.70 587.20 589 ••70 589 .~O

A 554.30 5~o•.,io ~S6.4LJ e;:ra. :'0 Il;pl' gO !HO. ~IJ §04, :'0 ~6~.{!,:' ~8~.fjC

...Min. 549.90 540.30 556.00 584 ••00 580.20 556.40 584.10 ········587.60 586.60
OCT. Max. 557.70 548.50 561.90 590.00 590.00 573.20 590.00 590.10 590.00

A 554.30 545.67 557.60 586.70 584.50 565.84 588.73 589.67 589.10

Min. 543.60 S40.70 556.60 584.90 580.10 549.70 582.70 589.00 584·.60·······
NOV. Max. 549.60 543.00 560.20 587.50 580.80 555.80 587.10 590.00 587.40

A .66.30 54'%.28 ~.O.~(I ~,(j~~70 ice" SO 5ii:1.4-? 5"" ~7f1 ~09,rrs 56'5.# ~C5

Min. 536 •.30 538.70 555.50 584.10 575.00 549 •.10 583.10 565 •.40 583.40
" ..•...•.... _',. "..... ~. . .

DEC. Max. 543.30 543.80 559.40 587.00 580.00 553.30 590.00 589.60 590.00
A 540.40 542 ••10 558.30 586.30 577.70 552.00 588.11 <378.73 586.9+

Min. 5.24.90 527.40 547.60 571.50 556.40, 540.10 577.00 541.50 573.50
JI\N."· Max~" . 536.00 538.50 555.30 583.90 574.70 548.80 587.10 564.70 583.60

.,
.!.~", .• 530.40 533.30 551.50 578.00 567..50 544.84 528.63 533.91 578.71

•• _ •• ,oft.'._" •• _,

Min. 512.80 515.80 539.40 557.90 538.40 530.00 564.10 530.60 560.00
FES. Max. 524.50 527.00· 547.40 571.10 555.30 539.70 576.50 540.00 573.10

A 519.20 521.50 543.70 565.10 546.10 534.70 570.45 534.94 567.00

Contd •••• '1/ •.
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Table-I (Contd ••• ) ~~

----------~----------------------------.---------------=---------------------------~--~---- ..-------~-~.~.------~----~ ..-.~..----------.----------------------------------------------------...
Year/ 1971-72 19n~73 1973-74 1974-75 1975-76 1976-77 1977-78 1978-79 1979-80Month

M in. 500.60 503•.10 527.00 536.00 519.90 518.40 547.90 520.00 544.00
MAR. Max. 513.60 515.40 539.10 557.40 537.80 529.60 563.60 530.20 559.40

0 507.60 504.28 535.00 546.50 528.90 523.90 555. n 525.98 552.01I"
",--"". ---",-,-~--..-. -

Range of yearly
Fluctuations 71.30 63.60 70.1086.20 77.40 83.8079.9065.70 69.40

Note : The minimum and maximum levels of each year are underlined.
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TABLE -2

Exterit of shallow Areas of the Nagarjunasagar in Relation to
Reservoir Levels between 480' and 590' (FRL)

Reservoir Total water spread area flrea under 5' Area under 10' % of area in total
Level (ft.) area under

M Sq ft I ha M Sq ft I ha M Sq ft I ha 5 ft I 10ft
.

590 3,065.00 28,474.8 28.16 26106 56.32 523.3 0 •. 9. ,. ,._1.8
... ,-- .- .' -~.,,- •.•.•.••• -:::~.!!':";::;"'::;;: . .~... , _.'. ~--... "' .. ,.-.-.-.-

585 3; 035~-ff4'......'..,..28; 21'3~2 . ..'-.''2'8••16 261.7 129;0·6813 1,167.6 0.9 4.1
580 3,008.68 279951.5 97.52 - 905.9 195.04 1,811.9 3.2 6.5
575 2,911.16 27,045.6 97.52 906.0 172.21'1 1,600.2 3.3 5.9
570 2,813.64 26,139.6 74.72 694.l. 149.44 1,388.4 2.7 5.3

;

565 2,738.92 25,445.4 74.72 694.2 155.85 1,447.9 2.7 5.7
560 2,664 ..20 249751.2 81 .13 753.7 162.26 1,507.4 3.0 6.1
555 2,583.07 23,997.5 81.•13 753.7 161 .64 1,501.7 3.1 6.3
550 2,501.94 23,243.8 80.51 748.0 161 .03 1,496.0 3.2 6.4
545 2,421.43 22,495.8 80.52 748.0 140.03 1,301.0 3.3 5.fi.

59.5-1
. .-.-..,-.

.540 2,340 .•91' 21,747~Ei 553.0 119.02 1,105.8 2•.5._. __.J .Q.1
-535 .l 2,281.40 21,194.8 59.51 552.8 117.01 1,087.0 2.6 5.1.;

530 ~,221.89 20,642.0 57.50 534.2 115.00 1,068.4 2.6 .5.2..•..
... - . . '

.••• !. 2,164.39 20~107.8
.... ,

531'1.2 110.83 1,029.6 2.7 5.1525-- 57.50
520 2,106.89 19,573.6 53.33 495.4 106.66 990.9 2.5 5..1
515 2,053.56 19,078.2 53.33 495.5 115.33 1,071.5 2.6 5.6

Contd •••i/
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(Table No.2 Contd ••)

! I i

Reservoir .,
flrea under 5' % of area in total

Level (ft.) Total water spread area flrea under 10 i area under

M Sq ft I ha I M Sq ft I ha I M Sq ft I ha 5 Ft I 10ft

510 2,000.23 18,582.7 62.00 576.0 124.00 1,152.0 3.1 6.2
1,938.23 18,006.7 62.00 576.0 132.58 1,231.7 302 .,

505 6.8
500 1,876.23 17,430.7 70.58 655.7 '141.16 1,~11.4 3.8 7.5
495 1,805.65 16,775.0 70.58 '655.7 116.12 1,078.8 3.9 6.4
490 1,735.07 16,119.3 45.54 423.1 91.09 846.2 2.6 5.2
485 1,689.53 15,696.2 45.55 .423.1 - - 2.7
480 1,643.98 15,273.1

oo o
o. o ••
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T A 8 L E - 3- c ....
?~, '¥'~-"'~'.''';''',,~~;'''.•.,..;;;~.,..•:.~~-::::...."'"",.•

Monthly total Inflow (1) and Outflow (0) of wat~r(ih
thousand cusees) 'in and from Nagar junasagar - .•..

1971-72 19 72-73 1973-74 1974':'75]./
;. t • t>l

.-.- ..•. • ___ ,. •• ~_ •• __ •• __ , ~ o •

I 39 59 18 24
,': ~1

0 211 228 125 251
""--- . ",_ ... - ,-,._- _._-"';;';;;';--

I 96 '112 11 11'2

0 nil 45 nil nil.....0-, " ...-.. - -" . ~.-~"-.".. ..~--.•.---- ..... -~-~

I 1,440 114 537 309

0 296 225 233 za s
..•..

I 3,488 3,170 4,331 2,428

0 3,074 1,454 2,986 1,890

I 2,972 1,181 4,160 3,849

0 3,091 1,146 A ,325 3,843

I 3,025 1,330 3,093 2,931
, 1

IJ 0 3,085 1,193 ' 3~043 3,210

~~~--~--~..------~-------------------------
Year/
Month

APR

MAY

JUN

JUL

AUG

- SEPT'

• 'l..
',.'y J... ~~'f" r ( '7 •. ') ~.

r
! \ ...'", '

~,-,~.
.-,,: ..:);.

.-::~. V * f, t~t "''CW-'TSdlP

1975-761; /']·1976-77 ,lrj'77-78 ' .197f.3-79 '1~n9-80

46 '!' 103 57 ' tJ 72 ,·2f

'514 / 1 i 335 239 I '478 284
...---.--~-... -" ..-----~ It !ojW'"",,,," •.,''';''''

53 I.' 61 " -, ,'" 111 '" 'i 72 11,48011

f 76 nil 19 ',' t 152 f. s ,117

'438 '1,167 "... , 863 f 922 ' ! 218." "

i ! :

308 251 3'I){i: 251 , 1384
'4'_" • _ •• ~._._;. -' •• _. -'" -- "_ - --.-. _.,. .-- -.~ . -"'---'---._'-'

-~"'''''I<;'

4;924 3,374,;' 2,750 (, " ~':;,3,'064 , 1,507

3,,653 ' ,3,076 " " 1,491 »' :2,614 • 1 :'100
, .. '

,..-,...,-.,-.,

6; 045 , :\- 6,652" 3,852 f' ,7,949 ",! :6,028

5,'759 > '6,622 3,689 ,·'7,619 ,4,544' , . ~-
4 ~723 '2,750 .T. ,~. 3,110 ~'g~467 ~~,021.

4.'480 ~ 2,301 '2,973 5,189
. ,,4,008

(Contd ••••



......~

o Q Q
Cl t·

\



o o o ec

.._,.-------_ .._- .

TABLE-4-= .;;. x

l'

Average minimum (Min" •.) and maximum (Max.) air t.§.[ripB-r-ature in
Co and total rainfall (R) in mm at Na'gaT'j[jnas~gar ----

....~~..-.... -"'-"'-'~'

_....... • - --- ~.:.s,.;:::~.",*",:~._.. ...;sz _ _

19.79-80Year/ -, ' 1971-72 1972-73 1973-74 1.974-75
Month .- ...•. -

. -- " .-'. . ~~..-~
..,•.--

Min .".-- 25.94 26.98 27.02 26~n

APR Mix •• 40.86 40.36 42 •.33 4·1;41
>

R 3.7 23.3 OiL .. .' 7:7~

"'1975-76 1976-77 'j 977-78 1978-79.------..-~-.-. . _. _i___ ..._ ...__ __,.__. -__~. _
-2 [5 ~ 65 28~54

41.21
3.2

2 6•9 '). 2 6.~QC ?Ei.•A.IJ.--
4 '~• 2.7.- .....·....-_·"(ro:.6·8 ..' -- ,,-' 4 0 .-4 5

nil . 4.1 12.'1

~liI}"." .--.. - 2'8'~'43

MAY rix. 40.~2 .
R 22.8

28.75 30 ••12 27.77 29.55 30.09
41.23 43.51 40.33' 42..2~.6 .. ' ...- Lr3;OJS· ....

\ _.-.- ....•." -- ~-
1.4 4e. 3 '''27.3. 11 .2 32.4.

26.24
35.58
55.6

27.68
37.52

13901

41 .•70
nil

----------,- " .!!Si ---~ ---...,.""""'"' •••.~~- _ ,.---- -~~, -"-
27 •.2.:1 . 2 rr;·'Zs---- ." 2 9~68
.- - ..--
4o,,::f1 4'1.61 39.54
70.0 18.4 . 37~8

~ ...--.- ,..... ,

27.74 26;74. 30.20
37.30 35.57 38.05
56,,3 83.4 23,,6-
26.0? 26.07 27.99
34.23 32.90 35.22

. ...
129.8 105.2 30.6

- ..•. .
25.43 .....25.58 27.33

..

32.69 31.46 33.59
150 .•8 190.6 35.1

Min •.

_~ .~_ oP'II_ - __ ••••_ •• _4.--"'_.__'"' _.

JUN Mix.

26.4~
34.26,
34.7

28.43
39.7d
2 0.7

26.78
35.49
66.3

27.15
37.57

143.5R

JUL

M~n •. 27.15
Mix. 33.55

R 70.8-
Min. ·26;20
Mix. 33.60
a ''80.5

26.41
35.10
7004

26.20
34.68
33.3

25.90.
34.46
34".6

"-
AUG.

25.66
32.96

25.88
33.15
40 ••6

27.47
35.33
25.1 65.6--------- ------------------------------------.-----------,

24.96
32.94

276.0

25.80
33.11
84.7

25.25
32•.33

263.3

24 .•78
.31.68

235.7

(Contd ••• )



(Table No.4 contd.)

Year/ 1971-72 1972-73 1973-74 1974-75 19'75-76 1976-77 1977-78 1978-79 1979-80Month
Min. 26.66 25.80 25.63 25.04 24.27 25.35 25.71 25.92 25.85..

SEP. Max. 33.80 35.91 34.45 33.66 31.84 33.97 34.80 32.23 33.87
R 156.2 130.8 135.3 301.7 216.5 37.2 46.6 .185.2 318.3

Min. 24.16 23.25 23.90 .24.14 23.31 23.74 23.17 25.61 25.83
OCT. Max. 31.87 33.60 32.59 31.98 31.81 35.42 34.09 32.98 33.71

R 125.2 131.9 185.6 159.6 366.3 16.2 101.9 , 56 • .1 " 5.8

Min. 19.75 .21.10 20.59 20.31 19.56 22.00 22.14 23.34 23.77
NOV. Max. 31.01 30.81 31.03 31.27 30.17 31.11 32.67 31.47 30.97

R nil 66.5 26.1 45.2 27.6 126.1 42.9 57.,4 100.9

Min. 17.92 Net availabe 18.69 17.57 16.39 18.43 18.00 21.32 21.50
DEC. Max. 29.51 Not available 30.29 29.58 29.93 31.42 31.39 29.96 30.67

R nil Not available nil nil nil nil nil 3.2 2.00

Min. 17.12 19.74 18.08 18.28 16.98 17.90 19.10 21.04 21.23
JAN. Max. 30.35 33.11 32.14 30.77 '29.88 32.25 31.65 31.32 32.29

R nil nil nil nil nil nil nil nil nil
-

Min. 22.22 22.07 20.'30 22.05 19.71 20.85 20.56 24.31 22.91
fES. Max. 33.50 35.05 35.04 34.08 34.59 34.22 33.57 33.59 35.01

R 74. :3 nil nil 3.5 nil nil 2.0 22.4 nil

(Contd •••
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(Tanle No.4 Contd ••)

Year/ 1971-72 1972-73 1973-74 1974-75 1975-76 1976-77 1977-78 1978-79 1979-80Month

Min. 23.35 24.09 24.12 24.53 23.52 23.31 23.81 24.24 25.88
MAR. ~1ix. 38.22 38.69 39.73 38.13 38.65 38.10 38.03 37.38 38.46

R nil • 1 nil 2.0 nil nil 33.5 nil nilrur

TOTAL RAIN FALL: 568.2 440* 8 595.0 724.0 1,217.3 675.5 721.9636.9 557.3
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TP,BLE - 5

.•. \ :.'
SECTOR~ISE PHYSICO-CHEMICAL CHARA~TERISTICS (RANGE'~ ,AllEijAGE)*
OF~nGARJUNASAGAR RE~ERVOIR DURING 1971 TO 197~ . )

Lentic Intermed.late L ot Lc . P"eddamunagal 'Shunkishala ! 'oihdiParameters "Se ctor- Sector, SBctOT 'Bay Bay Bay
-- -, -
Range/ Range! Range! Range/ .. : 'C'" ~

l\verag.e, f,verage. Aver.age r~va'raqe Average Average
c

1 2 3 ?i 5 6 ,7
, . ... ..

Water 23.3-31.0 25.0-30.5 22.5:;-29.Q 24.5-33.5 28.02 26.rTemperature (cC) (27.63)· (27.2)· (27.1~). ,(28.2)

Transparency 21.0-545.5 27.7-514.0 5.8-961.75) 26 •.2-212.0
(cm) (199.50) , (172.80) (54.35) (78.97) 182.4 194

~H 8.0-8.8 7,7-8.7 7.6-8.8 8.0-8.8
(8.4) (8.3) (8.3) (8.5) ,'8.4 8.4

Free Carb on- nil-B.8 nil-7.5 nil-6.6 nil-3.15(Jul. '77)
dioxide (rpm) 0.35 nil

Carbonate(ppm) nil-19.80 nil-19.20 nil-34.56 nil-32.32
(9.08) , (11.32) (15.84) ('11 .89 ) 9.86 15.96

Bicarbonate(ppm) 58.58-125.0 65. 84-12 0.•.3.?......51 •0::':.1(3).3.5 61•0-1 38_ 1.8 ...,-._---... - - ..~ .. . -"'- ..-. . • ~_ _.~_. '0 •

.--......... _ ...- ._-" -. (B7'~12) (91~ob) (104 .14 ) {i97~,04),' 1 ~. 82.78 .1PD._ 32_.___...
... .- .--~" .~..-- -, .•.. -_ .... .... , _____ •.••••• J •• - • .. ~- ... -.-.....- .. ~-.-.- , ..__ . ~.-.

Cal cium (ppm) 12.0-36.4 21.6-31.6 9.30-42.8 17.2 - 38.4
(24.61) (26.1) (26.82) (25.29) 24.8 24.0

(Contd ••• )



•.. '-"".'

(Table No.5 Contd ••)

1
---------------------------- ~---.-'. '---~-'-.-~---------------------

2 3 4 ·'5 6 7

Magnesium (ppm)

T ob e I
hardness (ppm)

Dissolved Org.
matter (ppm)

,~ Dissolved
Oxygen (ppm)

Ammonium
Nitrogen (ppm)

Nitrate nitrogen
(ppm)

3.6-15.0
(7.21)

72.0-128.0
(97.17)

0.20-2.25
(0.813)

5.12 -9.91
(7.10)

0.04-0.60
(0.147)

0.10-1.20
.(0.4.72)

Phosphorus (ppm) Trace~-6.02
+

++
Iron (ppm)Fe

Silicon (ppm)

Sp. conductivi-
ty (micromhos)

0~05-0.63
(0.147)

. 19 • 0-4 8. 0 '
(30.3)

216.6-600.0
(379.36)

2.64-14.64
(6.93)

71.0-133.0
(96.60)

0.09-1.55
(0.558)

5.12-7.83
(6.18)

0.06-0.25
.(0.12)

0.16-0.70
(0 ~45).--

1.44-27.6
(11.21)

70.0-200.0
(122 •.90)

0.,.14-2.22
,0.6B5)

5~10-9.49
(7.35).

0.03-0.40
(0.173)

0.13-1.2,_.. (0.586)
....... :..;... ..

3.36•.12.48
(7.93)

81.0-128.0
(102.'3o)

0.06-'4.87
(0.906 )

5.10 •.•11.0
(7.58) .,"

0.05-0.35 '
(0.145)

0.14-3.2
(0.485)

Traces-0.003 Traces-0.01 Traces-0.01

0.04-0.60
(0.172)

19.0-40.0
(2 8.15)

189.9-657.8
(372.1)

O.(!)B.3.2
(0.671)

19.0-50.0
(33.68)

0.04-0.60
(0.219)

22.0-53.0
(36.2)

172.53-1114.7 258.8-614.10
(515.36) (416.48)

*Average values· in Brackets.

o o \l
o

6.98 7.92

93.5
lJ " ',' ,..

0.959
L 'I;':
0.412

7.52 6.60

0.213 0.09

6.450 0.73

I:'~.,.cn~
Traces-0.02 0.0015

n. 2. 011

0.204 .' 0.08

32.39 39.2

::JfiC,L
360.0 387.3



'Sectors Sea sons Tempera-
turos(oC)

T r a ns r:o-r\~~ y
(cm)

4

pH Free Carbon-
dioxido (ppm)

"- 6

Carbon- Bicarbon-
ate (ppm) ate (ppm)

~'-~-7 8

o o o o c

TABLE - 6(A)
-CHEM'I CAL-

SEI~SONAL VARIATION OF PHYSICO,lCHARACTERISTICS IN DIFFERENT SECTORS
OF NAGARJUNASAGAR RESERVOIR (Soasonwiso average values in different
sectors during 1974 to 1979).

----~--------~----~------------------~------~--~-----------.----------~----~------------•...---~------------. ., .~~

1 2 3 ~ 5
_________ __ .....-_~ _ _...... _ T _ ••._ •.•r~. _

Jan. - March 27.5 88.84 8.4 nil 19.99 123.86
LOTIC April- June 27.3 18.78 8.1 3.23 nil 91 .35
SECTOR JuL- Sept. 28.1 12.25 7.9 4.01 nil 81 .70

Oct. - Dec , 23.3 51 .32 8.3 nil 13.48 127.42

..~.. ~ -", ..'" .--' .. _ .."

J a n ;'-.;;;--Mar c h 25.4 258.0 8.5 nil 12.61 95.40

INTERMEDIATE April- June 29.5 185 .•0 8.6 nil 13.07 100.85
SECTOR Jul.-- Sopt. 27.2 34.78 7.9 4.25 nil' 69.81

Oct.-Dec. 26.9 214.0 8.3 1 .416 3.03 97.95
(absent in 76y78) (pr9sont in

6t78)
Jan. - March 25.5 420.80 8.4 nil 8.38 95.96

LENTIC
April- Juno 28.9 224.50 8.6 nil 13.83 98.69

SECTOR Jul. - Sept. 28.3 144.20 8.3 7.0 5.79 92.98
( II1in 1975 ) (absent in 75) .,....•.

Oct. - Doc. 28.5 102.0 8.2 2.125 3.01 80.49
(absent in 74976~ (present in 74,

79) 76,79)

Con td •••

.•. ".-.
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Contd. Tab le No. 6(A)-

1 2 3 4 5 6 7 8

Jan. - March 25.4 131 .•64 8.6 n.i,l 12.83 100.05

PEDDAMUNA-
April .•. June 30.3 79.51 8.6 nil 12.28 111.84

GAL Bin Jul. - Sept. 26.6 98.43 8.2 nil 5.09 110.08
Oet - Doe. 29.0 99.65 8.5 3.15 14.32 91 .22

( t 77) (absent in 77)

Q
<0 o c •• (I

M< "_ ••
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I0...8LE - 6(8)
-CHEMICAL-

SEASONAL V(.\RIATIONOF PHYSICOfCHARACTERISnCS IN DIFFERENT SECTORS
OF NAGARJUNASAGAR RESERVOIR(Seasonwise average valuGs in difforent
sectors during 1974 to 1979).

Calcium Magnesium Total hard- Dissolved Dissolved Nitrate Iron Silicon Sp , c ond

Sector Seasons (ppm) (ppm) noss (ppm) organic Oxygen (ppm) (ppm) (ppm) ty (mic
matter(ppm) (ppm)

1 2 3 4 5 6 7 8 9 10 11

Jan.-Mar. 32.8 16.13 166.25 0.646 7.15 0.45 0.43 31 .0 824.45

LOnC A pr .-J un , 23.8 7.26 91 .00 0.720 6.53 0.63 1 .176 26.2 394.35
SECTOR Jul.-Sept. 23.3 6.76 79.00 0.352 6.36 0.41 1 .476 24.2 251.97

Oc t s--De c , 33.5 15.31 155.50 0.623 6.96 0.975 0.12 28.0 609.38

Jan.-Mar. 27.44 7.38 102.75 0.674 6.87 0.484 0.198 31 .5 413.26

INTER- Apr .-J un •. 27.52 9.27 112.75 0.737 6.24 0.386 0.128 29.8 505.78
MEDIATE Jul.-Sept~ .. 22.48 4.61 74.0 0.397 6.21 0.474 0.28 23.4 223.04
SECTOR Oct .-Doc •. ,. 26.96 6.48 96.75 0.425 6.00 0.45 0.085 25.2 346.02

Jan.-Mar. 26.7 7.76 101 .40 0.682 _Q.21 0.,.605. 0.087 ·32.0 343.05
,- ,~-. ~ . . ,. '. ,- ~- .

LENTIC Apr.-jun.'· - - 29.07 7.96 108.80 1 .125 6.63 0.421 0.083 27.8 474.36
SECTOR Jul.-Sept. 25.44 8~03 ... ··9S'.6(]",· 0.520 6.33 0.432 0.146 24.8 414.22

Oct.-Dec. 21 .67 6.24 81 .50 0.547 6.54 0.47 0.20 26.0 272.64

Contd •••
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(Contd. Table No.6(B)

.~,
.-:,

1 2 3 4 5 6 7 8 9 10 11,

J;-..., Jan .-Mar. 25.96 8.16 103.0 0.955 7.28 0.454 .0.096 32.0 373.66

PEDOf\-
('pr.-Jun. 28.60 8.45 110.0 1 .005 5.79 0.820 ·0.311 32.1 492.30

MU NAGr'. L Jul.-Sept. 30.26 8.87 108.5 0.488 5.77 0.496 .0.096 24.0 460.80.-. ~
BAY Dct .~Doc .• 24.5 6.36 90.0 0.911 6.35 0.20 0.13 ·.24.6 311.92

1-!J5B)
frl\1

fJ"5e)
r'; 'T

o o <. 11.
~o
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TABLE - -7-

c

(PHYTOPLANKTON)

Percentage composition of different planktonic genera in their respective
groups from 1971-72 to 1979 _._._. - ------

Genera Lotic Sector Intermediate Sector
--- -- ~ - •.~~ - --

Rasaz-v o LrLentic
Sector

Peddamu-
nigala

Shunki
shala

0.01 -m-
0.12 0.07 4.58
0.04 0.50

.• -. ,

. ~(

\ ' .

0.01 ' .. ,"': 0.09
-

0.02 ··m-

/LY XO PH YCEA E.

r-Ucrocy stis
;'Jostoc

99089%

Phormidium

65.54%
0.07
0.12

10.48
19.42

0.34
2.04
0.65
0.51
0.29

0.01

99. aos. '~ni99 .33%
-rn-

o scilla toria 0.10
/-\~abaena
Coelospherium
Apha noca paa

Spirulina
1"1eri srnopedia
Lyngbya
Rivula~ia

J.
0.54

CHLOROPHYCEAE
l"." L: ,

,_r_' __'~' ..
0.35%

19.15
Ho rrni.d i.um .

Pediastrum
0.01% .,;w.-_ •..·,- ••, ~ .....

8.6.34·. 60.65% 63.81 %
~R"-'--~'"..-' .

95.42%

.-'" ",.

-r :c

J •. ~"" .,,,,' -,." ••• ' ,

27.89%

.------------~-.....--
99.274%

0.003
0.001
0.100
0.520
0.001
0.005
0.002
0.090
0.001

._..-"··,-~O·~U03

0.22%
40.91

(Contd ••••
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Table No.7 Contd ••• )

-"'-r

Genera Lotic Int arrnad i ate Lentic Peddamu- Shunki-
Sector Sector Sector nigala s ha La Reservoir

~.~ •••• 0 0

.
Oedmgonium 0.02 - 3.63 - - 0.31
Spirogy ra 12.34 38.24 28.78 78.58 72.11 56.70
Te t re spo r-a -m- 0.23 0.02 0.01 - 0.01
U lothrix 0.09 - 0.03 - - 0.02
8otryococcus 1.20 0.88 3.73 1 .79 - 1.76
Volvox - 0.12 - 0.07
8ACILLARlr~HYCEAE

Navicula 10.83% 0.42% 0.31% 0.45% 23.84% 0.413%
Tabellaria 28.10 0.02 0.01 0.07 73.52 0.124
Gyrosigma 2.11 -m- -m- -m- - 0.008
Amphora 0.65 -m- -m- - 0.003
Syned.ra 9.32 -m- -m- - 0.034
Nitzchia 1 0.64 -m- " 0.002-m- -
fragilaria· 25.49 98.97 .. 94.39 90.94 2.64 95.138
Melosira 22.48 0.59 5.28 8.53 - 4.276
'Surirella .0.38 -m- -m- - - 0.002
Pinnula ri,a - t'ft:.r1- -m- - - -m-
OINOPHYCEAE
Ceratium 100.00 100.00 100.00 100.00 - 100.00

m = meaga'e

c: <)
'()

(J "
oc
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TABLE - 8

Percentage composition of different planktonic genera in their respective
groups from 1971-72 to 1979

(ZOOPLA NKTON)

Lotic Intermediate Lentie Peddamuniga la Shinki se 11a Reservoir_. - - ---
PROTOZOA
Arcella 94.26% 100.00% 36.17% 100.00% 100.00% 94.88%
Difflugia 4.05 4.25 1 .06

-- - .... " .. ...........

lictinosphaerium 1 .69 59.58 ..,. -'" ,'" •••.~-- - ... , _•.. -~"" . -....•. - ...~•.. ,...........• ' ·.. ··d.._ "~""~ __ ._~_ "",M .._....• _ .. ,-'---4;'w'--'---'"

Fl() TI FE RI:

Lec8i1e 7.33% 3.16% 7.62% 1<'•• 78;; 18062% 12.82%
P,spla ne hna 0.02 - 0.01 0.75 - 0.54
3rachionus 9.22 2.16 2.28 10.70 0.43 8.50
iCeratella 74.54 65.64% 54.86 58.28 80.23 59.19
Monosty la 0.02 - - - - -m-
Filina 0.45 0.51 2.55 2.81 0.52 2.50
C:onochilus 5.91 16.08 15.03 3.38 0.20 6.03
Trichocerca 0.08 0.09 0.27 0.36 - 0.31
Mytilin9 ,0.06 / 0.44 0.32 0.18 - 0.21

..~. -- .-."- ....•. ~..-.""" '.~ . .... ~-- .., ..Noteus 1 .74 11.27, 16.45 5.82, - , "7;61'-
... -- . -.. ---- ..

Schizocerca 0.52 ..,'0.41 0.57" '.,..--.."0.75 .. '. - -- ._---- .••.... --,",0.68
K~llicottia 0.11 - 0.02 0.19 - 0.14

fJotholca - 0.24 - - ,~ 0001
:Jolyarbh r-a - - 0.02 2.00 - 1 .46

(Contd •• )

..,.
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(Jable No.S Contd ••• )

·Lotic In terrrediate Lentic Peddamunigala Shinkisella Reservoir

fLADOCERA
Chydorus 90.40% 25.87 21.35% 17.11% 2,9.22% 40.98%
Diaphanosoma 1 .19 2.21 1 .10 1.23 10.67 1 .56
Ceriodaphnia 3.54 23.03 18.26 30.59 - 18.33

Daphnia 4.87 65.58 59.29 51 .07 57.09 39.13
Sida - - - - 3.02 -m-
COPEPODA

Cyclops 45.05 % 52.35% 53.26 33.74 47.81 % 40.23%

Diaptomus 3.97 10 .•10 6.63 9.31 13.98 8.91

Nauplii 50.98 37.55 40.11 56.95 38.21 50.86

o a \)



TABLE - 9

sectotwise qual;i~a tive .< uni ts/m2) and quanti ta-
tiv~e,-:+rn-l :afld:-.~g/m -t-, v.aI:'JC!:t.i.:®,!};--:.~~_o~t:.om_-~c~:o:
fauna of Nagarjunasagar

-.- .. .- ....•. _ ...- •... w··-· ..·-~--...•-··7 ' ... -~-.,....

Lotic Sector
- Numer~c:t,t %

____.__~__l~_~!~2)
Intermediate' Lentic

Sector Sector
Ni:lmeri-Clct.l % NumeriG.et!. %

---(no/iri-zy-----'--(no]iii2r--
Bays Pedda-
munigala &
Shunkishala

-.Numeri'CD-l %
(no/m2)

111
1'0

(1 .06)

(9.47)

(9.47)

76 (21.48)

12 ( 3.40)
t ,

(48.46)

( 4.37)

(10.92)

Gastropods

Bivalves

1

9

Chironomus
larva 131 (37.00)9 25

other
Insect
larvae

($7.89) 66 (28.82)

Nymphs 1 (1.06) 10 (2.82) 4 ( 1 • 75)

Oligocha: --
Gtes 39

Total
(no/m2)

2 (0.56) 13 (5.68)(41.05)

354 22995

Volumetric
(ml/m2) 4.4 5.0 4.7

Gravimotric
(g/m2) 3.7 7.53.2

530 (74.97)

( 9.19)65

29 ( 4.10)

58 ( 8.21)

24

707

12.4

11.7



TA8LE - 10

. ;

.. AnruaJ yi~ld ,(fishinge f'fort and Catch/Unit
Bft-qrt ~u:ring the ,peri'od 19'71:":7? to 1979-80

;..! :TOtal yield Catch (Kg)! F,is.hing Catch (Kg;):! (.%,!;. increase/Year effort(t) ha (50 m __ . 50 m i.·c ..decrease in
1 -, i. catch': le· u·~'it)'

1971-72 158.65 8.60 53,550 2.96
•• - ___ .,. __ '___ ._ .•• -., -0 ••••• - - ,_ .. "'-. '" .--_ ....----- ..•-- - "..-.•. .;

1972-73 32.32 1.75 If 0.60 - 79.63

1973-~4
Q

76.33 4.14 5~ ,550 1.42 - 51.89

1974-75 69.15 3.75 11 1 .29 56.41
D

1975-76 111 .94 6.04 " 2.09 - 29.44
I

1976-77 78.30 6.00 " 1.46 50.65

1977-78 173.01 9.38 " 3.23 + 9.05

" 3.56
.. }

1978-79 190.77 10.35 + 20.24

1979-80 178.64 9.69 Ii 3.33 + 12 ••60

# Fishing effort was highly reduced

Average area of reservoir = 18,429 ha.

" .'~.- ._ ..,.' ,. ....•. . _. " "." ._ _._, .. '":" •. __, _.0_." ..•...~ ....,,, ••.~,.~., _" __.._ ,_._



~ o ~

TABLE - 11--
Sector-wise fish landing (Kg) during 1977-78 & 1978-79---.----- .~

ILentic Lentie Bay I ntermed ia te Lot i e

}977-7ll 19~-79
( Pedda munaga i )

1977-78 1978-79 1977-78 1978-79 1977-78 1978-79
~~ ...,....•.•..---. ---- ..--.....-=~..

L. fiM'bria tus 6,202 5 $ 251 2,045 3,945 12,558 8,017 5,204 4,446

L. ealbasu 3,650 4,231 1 ,177 951 1 ,165 2,474 5~880 2,582

Co ca t La 330 - 1 ,480 1 ,385 408 - 820 1,246

C. mriga la 355 886 450 543 260 1 ,393 90 34

L. r oh i t.a 375 147 408 957 148 294 248

T. khudree 1 ,883 2,715 387 341 780 1 ~529 730 853

P. panqr; si us 32t950 41 ,227 10,932 4,816 13s33C' 6~214 6,215 5,249

M. a or 9,872 17,209 17,800 11,709 408 940 910 979

M. seengha la 1 y 450 1 ,412 3! 952 5,240 11 ;::eo 3,025 338 413

S. ehildreni 4,446 7,743 1,026 3,339 3g155 4,750 5,330 14,504

W. a t tu 636 1 ,388 548 988 570 720 1 ,212 763

r1. punctatus 992 1 ,235 139 481 470 767 1,400 1 ,366

r1i se. 470 997 1 ,703 4~555 570 316 3,790 4,206

Tot a 1 63,611 84,441 42,047 39s250 35,187 30,439 32,167 36,6Li1
r;1 36.77 Li4.26 24.30 20.57 20.34 15.95 18.59 19.2010

,.....-.-< -



TA8LE- 12(A)

Fish yield (~) and species composition during 1971-72 to 1979-80

1971-72 1972-73 it- 1973-74 1974-75 1975-76 1976-77 1977-78
I'·' ,,_:, l. ~ !

Catch % Catch % Catch % Catch % Catch % Catch % Catch %

L. fimbriatus 56,300 35.49 9,906 30.6!;i , 22,436 29.28 5,262 7.61 8,631 7.71 10,240 9.27 26,009 15.03.
l;. calbasu 8,880 5.60 1,588 4.81 8,265 10 .83 11,808 15.92 7,086 6.33 79571 6.85 11 ,872 6.86

L. rohita 640 0.40 50 0.15 - - - - 1 ,332 1.19 1 ,414 1 .28 '1',179 .68

~. catla 6,530 4.12 6,610 20.25 1,408 1 .95 1 ,938 2.80 2,160 1 .93 2,200 1 .99 3,038 1 .76

~. mriga 12.- 890 0.56 729 2.26 - - 1 ,761 2.55 660 0.59 542 0.49 --1,155 .67

fr,,\ Khud re e ' " 2,120 1.34 500 1.56 3,888 5.09 1 ,074 1 .58 2,015 1 .80 29631 2.38 3,780 2.18

M. a or 8,550 5.39 4,142 12.51 8,356 10.95 9,457 13.67 18,112 16.18 12,854 11.63 28,990 16.76

M. aee nqhe Le 11 ,590 7.31 727 2.21 7,267 9.52 6,233 9.01 11,295 10.09 5,515 4.99 7,100 4.1 n
P. panga sius 30,630 19.31 2,290 7.09 8,493 11.13 13,043 18.6623,65421.13 37 , 525 33. 95 63,432 36.66-
§.. chi Id re ni 23,590 14.87 1 ,727 S.34 5,535 7.25 8,492 12.88 22,089 19.74 12,048 10.90 13; 957 8.07

W. at tu 1 f 970 1 .24 934 2.89 1 ,679 2.20 2,416 3 .L~9 4,164 3.72 2,457 2.22 2,966 1 .71- -
Misc. 4,270 4.37 3,134 10.28 9,009 11 .80 8,451 11 .83 10, 736 9.57 15,534 14.05 9,534 5.51

Total Catch 1 ,58,65 ° 32,318 76,328 69,155 1,11,934 1,10,531 1 ,73,,012

Catch/ha 8.6 1 .75 4.14 3.75 6.04 6.00 9.4_. -
* Fishing effort Was low, due tQctvil strife in the state.

~



TABLE- ~2(8)

Fish yield (~) and species composi~ion during 1971-72 to 1979-80
T I
__:-_-- - 1978-79 1979-80 I. -_._._._ '--q- .•.

-L. fimbriatus 21,659 1·1.35 18,631 I 10.43

L. calbasu 10,238 5.37 11 ,1 04 6.22

L. rohi ta 1,398 0.73 4,877 2.73-
C. catla 2,631 1 .38 1 ,696 0.9'-£. mrigala 2,855 1 .50 6,668 j~?3

t>

l. khud ree 5,438 2.85 3,122 1. 75-
M. a o r 30,837 16.16 30;624 18.26 0- -
M. seenghala 10,090 5.29 11 ,337 6.35-
P. panga sius 57,506 30.14 48,338 27.06

S. ehildreni 30,336 15.90 -22,615 12.66-
W. at tu 3,859 2.02 3,158 1 .77--
Mise. 13,921 7.30 14,469 8.10

Total Catch 1 ,90",771 1,78,641

Catch/ha
•• < ••• ~ ,

10.3 9.70

..~'""""- .

~

~



Tf'.BLE - 13

Percentage~ of carps and cat fishes during
1971-72 to 1978-79

TABLE-14

Details of stocking in Nagarjuhasag~r R~servoir

Year C. Catla L. rohita ~. mrigala C. carpio L. fimbriatus Total

1964-65

1965-66

1966-67

1967-68

1968-69

1969-70

1970-71

1971-72

1972-73

1973-74

1974-75

1975-76

1976-77

1977-78

1978-79

150

41 ,630

6,900

16,750

12,700

8,250

(26,770

9,326

26,350

1,29,244

690

2,075 730

690

nil
2,955

41,630

43,870

59,326

1,48,485

2,02,194

80,254

50,100

93,000

8,33,700*

4,22,000*

4,15,600*

3,12,000

2,000 500,
:93,000

4,07,200

'75,000

,24,200

1~S4,250

17,100

1,01,535

47,950

80,254

21,800

1,000

23,950

67,000

4,000

1,12,000

9,500

1,85,000

1,03,000

1 ,21 ,700

1,48,250

Year 1971-72 72-73 73-74 74-75 75-76 76-77 77-78 78-79

Carps 47.50 60.19 47.15 30.46 19.55 22.26 27.18 23.66

Cat
48.11 38.98 41.05 57.71 70.86 63.69 67.3'0 72.80fishe s

Cat
fishes 34.81 30.89 28.92 37.05 49.73 29.;74 3,0.64 38.66
without

. £.. pangasiu8

"J N .B•g Other carps and catfishes from mJ~J:t? nqQu§'~i.t:Jtn:R-.tsO

Q. f\ 1'Cl anccd ~ho~oD0cr's~~O~8~clY0know.

1 ,850

1,24,500

1,00,000

41,700

4,000

*Total included 50,000 in 1975-76, 1,00,000 in 1976-77 and
1,16,000 in 1977-78 of M. malcolmsonii.

>.
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"I,Age in

y~ars

"

;;TABLE - 15
"

~.Ca tch (No&WtJo)
during 1976J717

,
I

" )

in re:lation to a qc in L. f ~b r La tu's
tb: 1 9'7B..;.79

If-T 79

; ~
~~

! -- --.-~ ~, . t: f
1976 - 77 ,: 97;7: - 78 1 ;19-78 •••

! j . --'-----,--- \.

No -- wt. cl
1;.03 10

(Kg ~

143 1.58 29 0.28

3731 41 .14 21D8 20.59
1

2869 31.63 3342 32~64

2026 22.34 3966 88.73

262 2.89 - 675 (i.59

38 0.42 120 1.17i

:1

:2
:3

;4
l'" i5

'6

!No
c.., ;
70 wt.

(Kg)
% i

No wt o.
(Kg» :

- .t ,

i .

, I
;1'11
t ", .

2611.,
O. ~:1:

~14• 42: 1475
• !

:42.3;1 8926
i· ~;
1;390051 13,845

) . , . ~
I ~

14D4

% % 1

0.08 104 0.64 198' b .91, ,
5.67 54~ 7 33.82 3083'; 1:f .23·, !

~I
34.32 3B,~4 24~07 4525; ~0.89

> ,
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TABLE - 16

Catch (No.&Wt.) in relation to age in P. pangasius
during 1976-77 to 1978-79

1976 - . 77 . "'1977 - 78 1978 - 79

Age in 1- No % wt. 7'; No % wt. % No % wt. r:;1
70years

(I<g) (Kg) (Kg)-
2 1079 3.73 195 0.52 1270 2.72 235 0.37 3,277 5.,96 603 1 .05

3 5970 21 .04 2949 7.86 9798 21 .01 4840 7.63 16~156 29.,38 798.1 13.88

4 6042 21 .30 5674 15.12 10075 23.32 10212 16.10 17,91 8 32.59 16825 29.26

5 7854 27.68 11907 31 .73 11460 24.58 17374 27.39 10,864 19.76 1-6470 28.64

6 4985 17.57 10271 27.37 8074 17.32 16632 26.22 4,662 8.48 9603 16.70

7 1963 8.92 5028 13.40 3351 7.18 8582 13.53 1 ,102 2.00 2823 4.91

8 497 1 .75 1493 3.98 1437 3.08 4313 6.80 630 1.15 1892 3.2G

9 - 359 0.77 1243 1.96 378 0.69 13,10..~ . , 2 .•2.8"".' ...~-.,- - .,

". ." ' ..~.. ,,'w

i .921 .866 .837

a .602 .579 .567
.. - .MO· ... ". --- - ..•.•.,,~ ....• _.. M._· ..-." ". .,.,. ~ .- -

j

, ~"

..i: Instantaneous mortality rate

a = Total mo~t~lity rate.



TA8LE- 17

Catch (No.&Wt.) in ralation to age in ~. ~ during
1976-77 to 1978-79

-- - ----•..-----..I 1976. - 77 _.__ ."._ ...._. __.1.9 77 ._,- .'lS . - - .. 1978 - 79- . . ........ . ...

i1ge-in i No % wt. % No % wt. % No '% wt. %years I (Kg) (:<9 ) (Kg)I .- .,
.

1 663 3.08 53 0.41 175 0.45 14 0.05 37 0.09 3 o .01

2 3,179 14.77 833 6.48 2,656 6.89 696 2.40 2,473 6.09 648 2.10

3 11,146 51 .77 5,796 45.09 14,065 36.51 7,314 25.23 14,327 35.28 7,450 24.16

4 4,483 20.82 3,672 28.57 13,459 34.94 11,023 38.02 15,260 37.58 12s498 40.53

5 1 ,544 7.17 1 ,737 13.51 5,779 15.00 6,502 22 .43 6,439 15.86 7,244 23.49

6 413 1 .92 505 4.55 2,177 5.65 3,079 10.62 1 ,827 4.50 2,584 8.38

7 55 0.26 93 0.72 180 °.47 301 1.04 245 0.60 410 1 .33..
8 45 0.21 86 0.67 33 0.09 61 0.21

-, # •••••• • •• 0" .. ,- .. ~ .. -" .,. -........... _ ..,. ~ ........ -
i ; 1 .098 1 .213 1.3'(7- -

a i .667 .703 .7tf8.. _.- -- .

.- -------.
t._ .

i = Instant3neou8 mortality rate
a = Annual mortality rate

i;;) t>·Il

~. t.. _rOe, .•
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Fig. 1 Carrying out the Primary productivity studies.

Fig. 2 Collecting plankton samples from
the reservoir.

Fig 3 Operation of shooting net for spawn collection.



Fig. 4 Gill net fishing in the reservoir ..

Fig. 5 A catch from the lotic sector.



Fig. 6 Srisailam Dam under Construction.

Fig. 7 Molluscan shells exposed during summer at
Peddamunagala bay.

Fig. 8 Sun drying of Oxygaster Phulo,
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