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ABSTRACT

Water quality of Lake Taal in Batangas, Southern Luzon, Philippines, was
assessed and compared in areas with tilapia cage culture and without cage from
March 1996 through February 1997. Three stations were considered in the
northern basin of the lake namely: Balas, station 1 which serve as control (non-
cage area), Sampaloc and Berinayan, as station 2 and 3 (cage areas) respectively.
Water samples with two replicates were collected monthly using a van Dorn
sampler at 0, 5, 10, 15 m depths in all stations. Below surface water from
inside cage was also collected. Water temperature, water transparency, pH,
and conductivity were determined in situ. Dissolved oxygen, chloride, NOs,
NH;, PO; and Total-P were analyzed in the laboratory. Phytoplankton
density and algal biomass through chlorophyll z and light-and-dark bottle
method was used to measure primary productivity.

Results show that conductivity and DO were significantly different
between non-cage and cage areas. Conductivity was significantly different
(P=0.0148) between control and cage area during the wet season (May to
October 1996). Highest conductivity value (2100 uScm1) was observed in
July in a cage area (station 3). Mean values of DO gave significant differences
(P=0.0256) in the different stations throughout the study period. A decrease
of DO to 2.5 mg L was observed below 10 m depth around the cage areas in
February.

Analysis indicates that oxygen depletion occurred in the water column
in cage areas. The presence of cage structures decreases the flow rate
resulting in weak circulation thus, decrease the supply of oxygen and slows
down the removal of toxic waste metabolites from the vicinity of the fish
farm. The decay of organic matter on the sediment under the cage may also
cause localized oxygen deficiency in cage areas.

The impact of cage culture in Lake Taal appeared to be minor but can
alter lake ecosystem if not properly managed. Proper zoning of fish cages and
continuous water quality monitoring are needed.



TABLE OF CONTENTS

ACKNOWLEDGEMENT
ABSTRACT
I. INTRODUCTION

II. MATERIALS and METHODS
2.1 Study @ared  .iccecreecsennieiiiiirs ettt
22 Samplinglocation ..o
2.3 Sampling freqUenCY  ..oocoiiiiiiiinininie e
2.4 Statistical analysis =~ ...coieeiiiiiiieniiiie

III. RESULTS
3.1 Physical characteristics of the lake
3.1.1 Temperature ......c.ccccccrmememniiiersnenenimiesnnnnnonaes
3.1.2 Water transSparency  .....ccccuovirmieininicnnisnniienn
3.1.3 Meteorological characteristics
3.1.3.1 Airtemperature ...
3.1.3.2 Rainfall ...
3.1.3.3 Relative humidity  .......cccovmmeeinniinnnnecenss
3.1.34 Cloudiness .........cccceeeiieirmnnicnecnnennncenna
3.1.35 Solarradiation = ...
3.2 Chemical characteristics
3.2.1 Hydrogen ion concentration .........ccoovevvmruneciunnnan
322 ConduchVIty ...ccocieeiieiiiiirinrenniorecssnniisinisnsinnnennas
3.2.3 Dissolved oXygen .....ccccceeiieineciiiiinniiiiiniiiiennn,
324 Chloride = .cciiieiiiireiiinenrrnecrnniniaetiteeaaaans
3.25 Nitrogen (NOsand NHy)  .coooovirmminmninnnininnenneeces
3.2.6 Phosphorus (POsand Total-P)  ..occceieniinnennena
3.3 Biological characteristics
3.3.1 Phytoplankton density and composition ~ .............
3.3.2 Primary productivity
3.3.2.1 Gross productivity (GP)  .cccceeernniiiiiieens
3.3.2.2 Net productivity (NP)  .oeeeiriiiniiinnens
3.3.23 Respiration (R)  cccoriivemmminiinninnicenes
3.3.3 Chlorophyll@ ......cccoeermiinminnnimiinniniinnensncseeens
3.3.4 Phytoplankton density, chlorophyll a and
primary productivity ...cocciiiiiiiiiii e

= 00 U,

13
15

15
16
16
16
16

17
17
19
20

26

BEEE

29



IV. DISCUSSION
4.1 Physical Characteristics

4.1.1 Temperature and water transparency .........
4.1.2 Water fluctuation and bathymetry  .........
4.1.3 Meteorological characteristics ...................

4.2 Chemical characteristics

4.21 Hydrogen ion concentration (pH)  .........
422 CONAUCHVIEY  «eeeevevevereeresssrerernnensseneaens
4.2.3 Dissolved oxygen (DO)....ccceueeennrirennnnnnnns
4.2.4 Chloride ....cc.coovvuuririmmnniiiinnicreeneicieennnenee.
4.25 Nitrogen (NOsand NHy)  ..eeeeeeennnnen,

4.3 Biological characteristics
4.3.1 Primary productivity and chlorophyll 2 and
phytoplankton density and composition

V. CONCLUSION and RECOMMENDATION ...................

LITERATURE CITED

APPENDICES

ooooooooooooooo

ooooooooooooooo

ooooooooooooooo

ooooooooooooooo

ooooooooooooooo

ooooooooooooooo

ooooooooooooooo

ooooooooooooooo

oooooooooooooooo

37

37
39

41



L Introduction

Cage culture is a method of rearing fish in an enclosed mesh or netting

structure constructed within a large body of water (Coche, 1982; Beveridge, 1984).
Cages are advantageous compared to other fish rearing systems because they
entail lower capital costs and simple management.

Most of the fish cages in Lake Taal in Batangas, Southern Luzon, in the
Philippines, were constructed in the shallower portion of the lake averaging 90 m
at the shoreline of Talisay, Laurel and San Nicolas. Fish cages have become
increasingly used in intensive culture of cichlid species, Oreochromis mossambica
and O. nilotica. Since 1980, tilapia cage culture has grown to be a viable economic
activity in Lake Taal. It has been adopted not only as a supplement to open-water
fisheries but as a major component in fish production. At the time of the study,
there were almost 3,140 units of fish cages covering an area of 46.4 ha which
was about 0.19% of the surface area of the lake. The estimated production for
cage culture operation is 634 kg m?2 y1. This is 10 times the traditional open
water fish catch from the entire lake which is equivalent to a total of 29,437 MT
yr! (UPLBFI 1996).

In general, aquaculture in Lake Taal has followed countrywide trends in the
expansion of the area under culture and the use of more intensive and modern
technology that involve higher stocking density and inputs of feeds. As a
consequence, cage culture which was once considered as an environmentally

benign practice is now viewed as a potential polluter of the marine and aquatic



