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© ZP plays important role in AE
Eg.
Affects water transparency
Affect suspended algae
Affects fisheries
Many fishes depend on ZP during some stages of the
developmental cycle.

2" -production is an increase of biomass including
reproductive products within unit of time.

Important for transfer of energy and materials in AS
(Downing, 1984)

the goal of ecological dynamics in AS
(Kimmerer and Mckinnon, 1987)
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___|.Continved ...
Few quantitative works on ZP production.

L. Uganda 44 mg DW d"! T. hyalinus
production(Burgis, 1974)

L. George 34 mg DW d! herbivore ZP
production(Lewis, 1979).

However poor study in tropical lakes
RGENOIR

Mixed population (Rigler & Downing,
1999)

Need culturing of ZP (Vijerberg, 1989)
Dominancy by temperate study
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@ I[n Ethiopia the only studies on ZP production
L. Awassa (Seyoum Mengistou, and Fernando 1991)

L. Tana (Ayalew Wondie and Seyoum Mengistou
2006)

Reasons for poor studies
Complex culturing system
Immature science

Dominancy of phyto and fish studies
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2. objectives
® General:
> To estimate biomass and production
%5, of the major zooplankton groups in
relaﬁm to physico-chemical

condition and algal biomass in Lake
-_—




Continved ...

~ ® Specific:

< To estimate biomass and production of the major
zooplankton species

» To 1dentity which zooplankton species contribute
most to secondary production.

» To 1dentify the major factors which are important in
determining the biomass and production of
zooplankton.

» To provide further baseline data for proper
management, fish production and sustainable
utilization of Lake Kuriftu.




Description of the
Debrezeit crater lake
altitude of 1860 m, 47 km SE AA.
at 80 47" N and 390 00 E.
shallow ( 6 m) artificial lake formed by
diverting and damming Belbela River
About 850 mm per annum rainfall

Trees, Accacia abyssinica, Jacaranda
mimosifolia and species of Eucalyptus and
Juniperus.

Macrophytes, Passifloraceae and Passiflora .
subpeltata ortega




3 Confinued..

Mean air To. 3.5 to 13. 8°C max, 24.0 to 28.4°C o
» Lake To. 20°C to 27.4°C &%

@ Zooplankton o
» Thermocyclops (Thermocyclops cor
~ rotifers (Brachionus spp)++
~ cladocerans (Ceriodiaphnia, I

thtoplanktons » .

* Cyanophyceae (Mi :

Chlorop Qo

~ Bacillagiophve
0’0 | a
¢ -

. A —
,‘ -~ 1\|‘_|‘ ALy

Cyprinius carpio
* Barbus
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4. Materials and methods

® . . nC
(S5m depth)

Monthly ZP sampling by 64-pm, 30 cm mouth
opening and 1.2 cm cod end mesh T
S

i

-

- 4% formaldehyde preserved - _
Live sampling of ZP

Water sampling for chemicals and = i

phyto. Biomass estimates
Sampling for Phyto. identification
(Lugol’s preserved)
Prodection
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Secchi depth by standard Secchi disc of 20 cm
diameter.

pH in situ with a portable digital pH meter.

Depth profiles of oxygen and temperature by
digital oxygen meter.

Carbonate-bicarbonate alkalinity by titration
with HCI to a pH of 4.5 1n the laboratory

NO;-N, PO,-P, S10, 1n laboratory
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(@ Laboratory procedures

> T.consimilis cultured for biomass estimation

> In 60 ml vessels incubated thermostatically (20 &
AR A

> fed mixed algal culture
(Guillard’ s F/2 media)

> Developmental time for
egg to nauplii, nauplii to
copepodites and
copepodites to
adults (by observation)




@ Phytoplankton Identification

Keys on phytoplankton (Whitford and
Schumacher, 1973; Gasse, 1986; )

© Zooplankton Identification

By keys on ZP, (Vogit and Koste, 1978; Van
de Velde, 1984; Defaye, 1988 and Fernando,
2002).
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© Abundance Estimation of ZP 4 Continued o

30ml from 210 ml on grid lined Petri-dish
Three transects counted by microscope(6-50x)
Counted results extrapolated to m~ of lake water by:

V=[1r*d =

Where, V i1s the volume of the water filtered (I).
r 1s the radius of the net (m).

d 1s the length of the course of the net
through the water (m).
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© Biomass of Phytoplankton 4. Continued ...

chlorophyll a concentration
spectrophotometrically from water
samples filtered through glass fiber

filters (GF/C). Chlorophyll a was
extracted from the phytoplankton

concentrate with aqueous acetone
(90%).
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Biomass and production of rotifers

> the recruitment method (Edmondson & Winberg, 1971).
P=Px*W

Where

P = Production

Px = recruitment of new individuals
W = Mean individual body dry weight

Px=N;*B
Where
N;= number of females
B = finite birth rate

B =E/De
Where
E = proportion of eggs per female
De = egg development time
De will be calculated using the formula of Bottrell et al. (1976)
LnDe=Ina+blnt+c. (Int)?
Biomasse or dry weight from Biovolume calculassions




@ Biomass and production of copepods

> Length (L) of Nauplii, copepodites and Adults from
cephalothorax to the end of the abdomen

DW =2.257 L***, DW = dry weight

(Seyoum Mengistou and Fernande, 1991)

zooplankton biomass per m? as
B =N x DW, N = density per m’

Zooplankton production per m? per day as
P=(NW)T " +(NAW)T,* + (NAW )T

(Winberg et al., 1965)

Daily and Annual P:B ratio also determined




@ One way analysis of variance (ANOVA)
on:

/P abundance between the two sites
[P abundance among ten months

P biomass among ten months
LP production among ten months
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Thdassiosirasp.

Cynbdla navicd fommis

Newcda crypéocephala Kutz
Nitzchia vermiadaris(Kutz )Geun.,

N. rostellate.
Rhqahodasp.

Fendinum sp.

Cryptomonas obovata Skuja
C.rarssioni

C.orta

Phacus longicanda (Ebr.) Dy,
P.torts

Lepacincilis sp.
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Fig2 Monthl Chlorophyll a concentration at near shore (NS) and Open water (OP) in Lake
Kuniftu
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Figd. Comparative chlorophvll a concentration at near shore (NS) and open water (OP) in
Lake Kurftu
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Cladocerans 15%

Ro n:}‘

/ 12

Copepoca 71%

(Ihermocyclops consimiliz)

——

Ceriodaphnia (C), moina (M), Diaphanosoma (D). Aspalancha spp (A). Brochionus spp (B).
Keratella spp (K). Polyathra spp (pland Flina spp (F)




—@— Copepods

Jan

Months

25 Nean muner ical densties of copepods, 1otffers and cladocerans (A) mxd stages d‘
T.cansimidis m Lake Furfon
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Table. Developmentaltime (days) of Dfferent stages of I, consimils i Lake Kunf

s T B
Eq0to naupl (stage IV AR R

Naupli to oopepodtes (stage V) SR
Copepodtes to adul 321010

Tola n4 160




Eggs 0.064+0.002 0.021
Dry weight estimate of T. qonsimili$
Nauplii 25 0.2320.20 0.038

Copepodities 25 0.55+0.18 267
Adult male 17 0.75+0.19 5.36

Adult female 20 0.78x0.11 5.85

WW=10227L*
DW= 2.257 L2%%

DO cular Micrometer
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5. Continved ...

Comparison between bioma
|copepodites and adult of il
Ibiomass of phytoplaiji




—+—Aults-egg
- Nauplii

Au.\slma(&v}:l l‘a‘nl Feb Mar Apr

Months

g11. production (mg DW m®) (A) and percentage contribution (B) of nauplii, copepodites
and adults-eggs of T.consdis m Lake Kuriftu for the period .-\uglm 2(1)8 to May, 2009
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5. Continved ...
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L.Kuriftu dominated-by
- Cyanobacteria and gregh 2igae
Factors
* hydrological'’conditions

water inpic-output through runoff

from precipitation and evaporation

* Fizyto biomass
- nitrate and phosphate, which must
have resulted from their high external

and internal input into the trophogenic
Zone.
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Z.P cominity dominated by
Thermocyclops copepods (T. consimilis)
1otgl species diversity of ZP is low as
compaied to other tropical lakes.
ZP in TL usuaily dominated by
copepods (Burgis'I973; Serruya and
Pollingher, 1983; Payus, 1987)

diversity of ZP are as a whole low
(Richerson et al., 1977; Fernando,
1980a; lewis, 1979).
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© Reasons for dominancy of copepods

muted seasonality of TL, favors for
copepods over cladoeerans (Allan,

1976).

The k-selected nature of their life
history

moderat2 rate of increase
less cusceptibility to predation

competitive advantage in seasonally stable
tropical lakes.

(Twomply and Lewis, 1987).
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£ Other factor
© Feeding plasticity of copepods
Mesocyclops
- animals and plants origin (Jamicson, 1980)

* even on detritus and dead cinsteceans (Papinska, 1985).

Thermocyclops

- predominately herbivores
* cladoceran: ans chironomids (Decarvalho, 1984)

* bacteri:! suspension (Finlay et al., 1987; Payne, 1987).
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© Copepod biomass &production are low in L.kuriftu
But relatively high phyto.biomass
© Possible reasons

Small bodv'size and low abundance

Lake temperatutejon development rate)
(Landry, 1975).
* Quality of food (on reproductive parameters)
* Primary Productivity
- Bacteria
* Detritus
(Lapert, 1985, Checkley ,1980, Burns 1988)
respiratory loss of primary producers

( Carmouze et al.1983, Burgis and Dunn, 1978)
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@ Conclusion
High phyto biomass
Copepod dominancy
Low ZP biomass ang.production
Quality of foed

Temperature

2otifers contribute significantly to productivity
(energy cycling)
Small size but quick turnover times
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O Recommendations
Further studies to

Transfer of fraction of carbon from phyto to fish

and the respiratory loss of 10 producers to

* evaluate the secondary production

- construct models on energy and carbon flux through the
ZpP

Thus

* to evaluate the carrying capacity for zooplanktivore fish

the productive power of the lake and its efficiency
as a fishing ground.
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L.Kurift is exposed to eutrophication

loading of nutrients
phosphorous containing detergents and increasing
wastewaters use (from nearby hotel
fertilisers (from Kale Hiwot farm),

erosion in the watershed

Therefore there is a need to prevent loading of

these nutrients to the lake before creating serious
problems in this aquatic ecosystem.
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