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WATER QUALITY OF RED TILAPIA (Qreochromis spp.) CULTURE USING
FERMENTLED TARO CORM IN OUTDOOR CONCRETE TANKSY

ABSTRACT

This study was conducted to evaluate the effect of fermented taro corm (FTC) on
walter quality of Red tilapia (Oreochromis spp.) reared in outdoor concrete tanks. The
treatments evaluated were: Treatment | (Control), Treatment 2 (0.005% of total water
volume, 230 grams of FTC), Treatment 3 (0.010% of the water volume, 460 grams of
FTC), and Treatment 4 (0.015% of the total water volume, 690 grams of FTC).

The quality of the water and gain in weight of Red tilapia reared 'n outdoor tanks
were monitored for one month

Watcr quality parameters monitored are within the desirable level except for
dissolved oxygen (DO). Application of fermented taro corm detected significant
differences (P<0.05) among treatments in terms of pll in which T2, T3, and T4 were
significantly higher than the T1 (P<0.05). DO readings showed that T4 was significantly
higher than the all treatments (P<(.05). Comparison of trcatment means in terms of
weekly alkalinity showed that T1 was significantly lower than the T2, T3, and T4 on the
following week of the study (P<0.05). Comparison among treatments on the gain weight
of red tilapia revealed that T2. T3, T4 were significantly lower to T1 while T4 was
significantly to T2,

T'he study revealed the following conclusions: FI'C decreases dissolved oxygen
concentration in water; regulates the acidity of the water, increases alkalinity of the
water, increasing amount of fermented taro corm applied in water causes slower growth
to the species cultured in concrete tanks,

Based from the observation and results of the study, the residue of fermented taro
corm should be filtered before the application to reduce turbidity in the water and further
study focusing on the chemical composition of the taro corm should be conducted.

" Undergraduate thesis presented to the faculty of the College of Fisheries as a partial fulfillment of the
requirements for the degree of Bachelor of Science in Fisheries. Prepared at the Department of Aquatic
Past-Harvest under the supervision of Profl Janet 0. Saturno.



LITERATURE CITED

Allen, O.N. and E.K. Allen.1933. The manufacture of poi from taro in Hawaii: with
special emphasis upon ils fermentation. Fawaii Agricultural Experiment Station
Bulletin, 7070. A jeint supervision of the University of Hawaii and the US
Department of Agriculture. Honolulu, Hawaii. 30 p.

Ancheta, C.G. 2010, Water quality of semi-intensive pond culture system as affected by
varying levels of fermented whey. Undergraduate thesis. Central Luzon State
University, Science City of Mufioz. Nueva Ecija, Philippines. 67 p.

Balcazar, J.. A. Aguirre, G. Gomez and W. Paredes. 2006a. Culture of hybrid red tilapia
{Oreochromis mossambicus x Oreochromis niloticus) in marine cages: effects of
stocking  density  on  survival  and  growth. Retrieved  from
hitps://cals.arizona.edu/oip/istad/6abstracts/Balcazar_ Rojas/Culture of hybrid re
d tilapia_text.doc on November 17, 2017.

Balcazar, J., 1. De Blas, 1. Ruiz-Zarzuela. D. Cunningham, D. Vendrell and J. Muzquiz.

2006b. The rele of proonces in aquaculture. Veterinary Microbiology, 114: 173—
80.

Behrends. L.L.. R.G. Nelson, R.O. Smitherman and N.M. Stone. 1982. Breeding and
culture of the red-gold color phase of tilapia. Journal of the World Aquaculture
Society, 13(1-4): 210-220.

Bondad-Reantaso. M.G., R.P. Subasinghe, J.R. Arthur, K. Ogawa, S. Chinabut, R.
Adlard, Z. Tan and M. Sharifl. 2005, Disease and health management in Asian
aguaculture. Vel Parasitol, 132 (3-4): 249272,

Boyd., C.E. 2001. Water Quality Standards, Dissolved Oxygen. Global Aquaculture
Advocate, 92: 70-71.

Boyd, C.E. 1990. Water Quality in Ponds for Aquaculture. Department of Fisheries and
Allied Aquaculture. Alabama.  Agricultural Experimental Station. Auburn
University. Alabama. Birmingham Publishing CO. Birmingham, Alabama. P.
318.

Boyd, C.E. 1982. Water Quality Management on Fishpond Culture. Agricultural
Experiment Station, Auburn, Alabama.

Brown, A.C. and A. Valiere. 2004, The medicinal uses of poi. Nutr. Clin. Care, 7(2):
69-74.



29

Chavez-Crooker, P., and J. Obreque-Contreras. 2010. Bioremediation of aquaculture
wastes. Current Opinion in Biotechnology, 21(3): 313-17.

Cruz, P.M., AL, Ibdiez, O.A., Hermosillo, and H.C. Saad. 2012. Use of probiotics in

Aquaculture.  Retrieved  from  http://dx.doi.org/10.5402/2012/916845  on
November 17,2017,

Cumming, H. 2016. Lfects of turbidity on the aerobic physology and feeding behavior of
juvenile snapper (Pagrus auratus), Master’s thesis. University of Auckland. 2 p.

De Keersmaecker, S.C.J., T.L.A. Verhocven, J. Desair, K. Marchal, J. Vanderleyden and
I. Nagy. 2006. Strong antimicrobial activity of Lactobacillus rhamnosus GG
against Salmonella typhimurium is due to accumulation of lactic acid. Federation
of European Microhiological Societies (FEMS) Mierobiol. Letters, 259: 89-96.

e Vrese, M, and P.R. Marteau, 2007, Probiotics and prebiotics: effects on diarrhea. J.
Mutr., 137: 803-811.

FAQ. 2002. The State of World Fisheries and Aquaculture. Food and Agriculture
Organization (FAQ), Rome, ltaly.150p.

FAO. 2014. The Swute of World Fisheries and Aquaculture. Food and Agriculture
Organization (FAQ). Rome, Italy.223p.

Fassler, R, 1984, Golden tilapia the catch of tomorrow. Hawaii Fishing News, 9(3): 24-
3,

Fitzgerald, W.J. 1979, The red orange tilapia: a hybrid that could become a world
favourite. Fish Farming International, 6{1): 26-27.

Fonden, R., G. Mogensen. R. Tanaka, and S. Salminen. Undated. Effect of culture-
containing dairy products on intestinal microflora, human nutrition and health.
Current knowledge and future perspectives. Bulletin of the International Dairy
Federation, 352: 5-30.

Fuller, R. 1989, Probiotics in man and animals. Journal of Applied Bacteriology. 66(5):
365-78.

Galman, O.R. and RR. Awvtallion. 1983, A preliminary investigation of the
characteristics of red tilapias from the Philippines and Taiwan.p. 291-301. In: L.
Fishelson and Z. Yaron (eds.). International Symposium on Tilapia in
Aquaculture. Tel Aviv University Publisher. Tel Aviv, Isracl.624 p.

Glaser. J.. R.A. Lawrence, A. Harrison and M.R. Ball. 1967. Poi—its use as a food for
normal, allergic and potentially allergic children. Ann. Allergy, 25:496-500.



30

L]gn'lcz-('_::i], B., "'v“l Herrera-Vega, F. Abreu-Grobois and A. Roque.1998,
Bm{:nc?psuianfzn of two different Vibrio species in nauplii of the brine shrimp
(Artemia franciscana). Appl. Environ. Microbiol., 64:2318-2322,

Haskard, C.A., I1.S. El-Nezami, P.E. Kankaanp, S. Salminen and J.T. Ahokas. 2001.

Surface binding of aflatoxin B1 by lactic acid bacteria. Appl. Environ, Microbiol.,
67: 3086-91.

Hemaiswarya S., R. Raja. R. Ravikumar and 1. S. Carvalho. 2013. Mechanism of action
of probiotics. Brazilian Archives of Biology and Technology, 51: 113-119.

Huang, A.5., 8.Y. Lam, T.M. Nakayama and H. Lin. 1994, Microbiological and chemical

changes in poi stored at 20°C. Journal of Agricultural and Food Chemistry, 42:
4548,

Knud-Hansen, C.F. 1998. Pond Fertilization: Ecological Approach and Practical

Application.  Pond Dynamics/Aquaculture Collaborative Research Support
Program, Oregon State University, Corvallis, Oregon,

Lakshman, K. and P. Soundarapandian. 2008. Effect of commercial problotics on large

scale culture of black tiger shrimp Penagus monodon (Fabricus). Research Journal
Microbiology, 3:198-203,

Liao, 1.C. and 'T.P. Chen. 1983. Status and prospects of tilapia culture in Taiwan. Pages
588-598.In; L. Fishelson and 7. Yaron (Compilers). Proceedings of the
International Symposium on Tilapia in Aquaculture, Nazareth, Israel, 8-13 May
1983, Tel Aviv University. Tel Aviv, Israel.624 p.

Lilley, D.M. and R.H. Stillwell. 1965. Probiotics: growth-promoting factors produced by
microorganisms. Science, 147(3659): 747—48.

Liu. W., H. Pang, H. Zhang and Y. Cai. 2014. Biodiversity of Lactic Acid Bacteria,
Retrieved from https:/link.springer.com/chapter/10,1007%2F978-04-017-8841 -
0 2 on November 17, 2017.

Mair, G.C., 1.S. Abucay, D.O.F. Skibinski, T.A. Abella and I.A. Beardmore. 1997.
Genetic manipulation of sex ratio for the large-scale production of all-male
tilapia, Oreochromis niloticus. Canadian Journal of Fish and Aquatic Sciences,
54: 356-404.

Marteau, P.. . Cuillerier, S. Meance, M.F, Gerhardt, A, Myara and M. Bouvier. 2002.
Bifidobacterium animalis strain DN-173 010 shortens the colonic transit time in
healthy —women: a  double-blind,  randomized, controlled  study.
Aliment, Pharmacol. Ther.,16: 587-93.



31

Mattar, A.F.. D.H. Teitelbaum, R.A. Drongowski, F. Yongyi, C.M. Harmon and A.G.

Coran. 2002. Probiotics up-regulate MUC-2 mucin gene expression in a Caco-2
cell-culture model. Pediatr, Surg. Int., 18: 386-90.

Mohanty, S. and 8. Ayyappan, 2003. Prospects on probiotics in aquaculture. p. 108-116.

In: $ingh, LS.B, S.8, Pai, R. Philipi and A. Mohandas (eds.). Agquaculture
Medicine. Paico Printing Press. India. 347p.

Oatley. F-]” M.D. Rarick, G.E. Ji and LE. Linz. 2000. Binding of aflatoxin Bl to
bifidobacteria in vitro. J. Food Protec, 63: 1133-6.

Paajimans K.P., W.Takken, A.K. Githeko, A.F.G. Jacobs. 2008. The effect of water
turbidily on the near-surface water temperature of larval habitats of the malaria

mosquito  Anopheles gambiae. International Journal of Biometeorology, 52 (8):
747-753,

Pandiyan, P., D. Balaraman, R. Thirunavukkarasu, E.G. George, K. Subaramaniyan, S.

Manikkam and B. Sadayappan. 2013. Probiotics in aquaculture. Drug Invention
Today, 3: 55-59.

Panigrahi, A., A. Mohapatra, and A. Panigrahi. Undated. Bioremediation: an
cnvironmental  friendly approach for sustainable aquaculture. Retrieved
fromhttp://www.ciba.res.in/Books/ciba033 3. pdf on November 17. 2017.

Popma 1. and M. Masser. 1999. Tilapia: lifehistory and biology. Southern Regional
Agquaculture Center Publication No.283. Stoneville, Mississippl. 4 p.

Rahman S., H. Zambry, S. Basha, S. Kamarzaman and A. Jalal. 2013. The potential role
of red tilapia Oreochromis niloticus scales: allergic reaction test in mice. Journal
of Applied Pharmaceutical Science, 3:45-30.

Rao, A.V.1999. Studies on some ecological and pathological aspects in shrimp farms of
Penaeus monodon (Fabricus) at Vakapadu, Vikapadu, Visakhapatnam District.
Ph. D. Thesis. Andhra University, India.53p.

Ridha, M.T. 2006. Comparative study of growth performance of three strains of Nile
tilapia, Oreochromis niloticus, 1. at two stocking densities. Aquaculture
Research, 37: 172-179.

Ringo, E., E. Strom and J. Tabacheck. 1995. Intestinal microflora of salmonids: a review.
Aquacult. Res, 26: 773-789.

Sahu, M.K., N.S. Swarnakumar, K. Sivakumar, T. Thangaraadjcu and L. Kannan. 2008.
Probiotics in aquaculture: importance and future perspectives. Indian Journal of
Microbiology. 48: 299-308.



32

CAFDEC. 1€ z :
SEAFDEC. 1999, Promoting appropriate aquaculture technology for more fish in

.‘auELL:hr;:;}st Asia.  SEAFDEC Aquaculture  Department. Tigbauan, [oilo
Philippines.24 p. d

Sekhar, N.U. and L. Ortiz. Undated. Aquaculture in the Philippines: socio-economics,

poverty and gender, Retricved from

hitp://www.aquaculture.asia/files/D18 PHILMINAQ Socio-issues.pdf.on
November 17, 2017, -

Stickney, R..'R' 2016.Aquaculture: An Introductory Text. 3rd ed. CABL. Wallingford,
Oxtordshire, UK.351 p. )

Swann, L. 2017, A Fish Farmer's Guide to Understanding Water Quality. Retrieved from
https://extension.purdue.edu/extmedia/ AS/AS-303.htm| on May 24, 2018,

Tuan, T.N.,, D.P. Minh and K. Hatai. 2013. Overview of the use of probiotics in

aquaculture. International Journal of Research in Fisheries and Aquaculture, 3.
80-97.

I'sadik, G.G.,, and M. Kutty .1987. Influence of Ambient Oxygen on Feeding and
Growth of the Tilapia, Oreochromis niloticus (Linnacus). Retrieved from
https://www.researchgate.net/profile/Methil_Kutty/publication/38994179_Iniluen
ce of Ambicnt Oxygen on Feeding and_Growth of the Tilapia Oreochromis
niloticus_Linnaeus/links/38429h1e08ae8e63e623b779/1 nfluence-of~Ambient-
Oxygen-on-Feeding-and-Growth-of-the-Tilapia-Orcochromis-niloticus-
Linnaeus.pdf on May 24, 2018

Uddin. S.A., M.A Kader, MN.A. Sikder, M. Abdul Hakim, M. Alam, AH. Azad and
C.K, Hasan. 2013. Study of probiotics on the sced production of black tiger
shrimp Penacus monodon. Croatian Journal of Fisheries, 71: 124-130.

Wang, Y.B., ].R. Li and . Lin. 2008, Probiotics in aquaculture: challenges and outlook.
Aquaculture, 281: 1-4.

https://www.gre.nasa.gov/wwwi-12/ fenlewis/Waterquality.htm]
https://www.fao.org/aquaculture/en

https:/fww w.nmis.noaa.gov/aquaculture
hitps://www.poico.com/artman/p ublish/articie_72.php

https://www.thefishsite.c om/articles/how-to-achieve-good-water-quality-man agement-in-

aquaculture

http://www.clovegarden.com/ ingred/am_taroz html



https://www.grce.nasa.gov/iwww/-12/fenlewis/ Waterquality.html

33



