Il
UNIVERSITI PUTRA MALAYSIA

EFFECT OF pH ON THE BREEDING AND LARVAL
DEVELOPMENT OF CARDINAL TETRA, Paracheirodon axelrodi

LIM CHIAO YEN

FP 2013 91




EFFECT OF pH ON THE BREEDING AND LARVAL DEVELOPMENT
OF CARDINAL TETRA, Paracheirodon axelrodi

LIM CHIAO YEN

DEPARTMENT OF AQUACULTURE
FACULTY OF AGRICULTURE
UNIVERSITI PUTRA MALAYSIA
SERDANG, SELANGOR

2013



EFFECT OF pH ON THE BREEDING AND LARVAL DEVELOPMENT
OF CARDINAL TETRA, Paracheirodon axelrodi

LIM CHIAO YEN
158475

This project report is submitted in partial fulfillment of the requirements
for the degree of Bachelor of Agriculture (Aquaculture)

DEPARTMENT OF AQUACULTURE
FACULTY OF AGRICULTURE
UNIVERSITI PUTRA MALAYSIA
SERDANG, SELANGOR

2013



CERTIFICATION OF APPROVAL
DEPARTMENT OF AQUACULTURE
FACULTY OF AGRICULTURE

UNIVERSITI PUTRA MALAYSIA

Name of student : Lim Chiao Yen

Matric number : 158475

Programme : Bachelor of Agriculture (Aquaculture)

Year : 2013

Name of supervisor : Dr. Annie Christianus

Title of Project : Effect of pH on the Breeding and Larval Development

of Cardinal Tetra, Paracheirodon axelrodi

This is to certify that | have examined the final project report and all corrections
have been made as recommended by the panel of examiners. This report complies
with the recommended format stipulated in the AKU4999 project guidelines,

Department of Aquaculture, Faculty of Agriculture, Universiti Putra Malaysia.

Signature and official stamp of supervisor / & cosupervisor:

Supervisor’s name

Date:



ACKNOWLEDGEMENT

First and foremost, | would like to express my deep gratitude to my supervisor,
Dr. Annie Christianus, for her patient guidance, enthusiastic encouragement and
constructive suggestions throughout this research. Her willingness to spend her
time to guide me whenever | met problems in my experiment and thesis writing
has been very much appreciated. Without her assistance and guidance, this

research would not be possible.

I would also like to extend my thanks to Assoc. Prof. Dr. Yuzine bin Esa,
supervisor of Final Year Academic Project (AKU 4999), for his advice and

guidance throughout the project period to keep my progress on schedule.

| am very grateful to my senior PhD students, Nur Fatihah binti Abdul Halid,
Intan Khairulniza Zaharin and Mohamad Faizul Mat Isa. They helped me very
much throughout my research period by fetching me to aquarium shops to buy the
broodstocks and other necessary materials, advices on experiment flow and also in
thesis writing. Thanks are also extended to lab assistant, Nur Shafika Abdul Jalil

for her help in offering me the resources for my project.

Last but not least, I wish to thank my family members for their continuous support

and encouragement throughout my research. | dedicated my work to them.



ABSTRACT

This study focused on the spawning, embryonic development and larval rearing of
Cardinal tetra, Paracheirodon axelrodi. Matured fish with length ranged from 2.2
- 3.0 cm were used in a ratio of 1 male to 2 females for spawning trials. Water in
spawning tanks were prepared at 3 different pH, 6.0, 6.5 and 7.0. Tank with pH
6.5 water produced the highest spawning success, however pH 7.0 has the highest
number of larvae hatched. Eggs of P. axelrodi are adhesive and round in shape
with diameter ranged from 0.9 - 1.0 mm. Eggs took about 30 hours to hatch at
temperature between 25 - 26.5 <C. Various embryonic stages were observed
during the embryonic development period. After hatching, the larvae were
observed for 40 days until the end of metamorphosis. Size increment observed
daily from larvae to juvenile stage. Percentages of survival were recorded. Yolk
sac was fully absorbed at 5 days after hatching (DAH) and exogenous feeding
started at 6 DAH. The fry reached juvenile stage at 40 DAH evident with
iridophores fully pigmented at iris and lateral line.



ABSTRAK

Kajian ini  bertumpu kepada pembiakan, perkembangan embrio dan
perkembangan larva Cardinal tetra, Paracheirodon axelrodi. lkan yang matang
bersaiz dalam 2.2 — 3.0 cm dibiak dalam nisbah 1 jantan : 2 betina. Air dalam
tangki pembiakan telah disediakan dalam 3 pH yang berlainan, iaitu 6.0, 6.5 dan
7.0. Induk dalam tangki berisi air pH 6.5 menunjukkan kejayaan pembiakan yang
paling tinggi, dan pH 7.0 menghasilkan larva yang paling banyak. Telur P.
axelrodi bersifat melekat dan berbentuk bulat dengan diameter 0.9 — 1.0 mm.
Telur menetas dalam masa 30 jam pada suhu 25 - 26.5 <C. Pelbagai peringkat
embrio telah diperhatikan semasa tempoh perkembangan embrio. Selepas telur
menetas, larva ikan diperhatikan dalam tempoh 40 hari sehingga tamat peringkat
metamorfosis. Penambahan saiz diperhatikan setiap hari dari peringkat larva ke
juvenil. Kadar hidup telah direkodkan. Yolka diserap sepenuhnya pada hari ke-5
selepas menetas (DAH) dan larva mula makan pada 6 DAH. Anak ikan mencapai
peringkat juvenil pada 40 DAH jelas dengan iridophores berpigmen sepenuhnya
pada bahagian iris dan garis lateral.
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CHAPTER 1

INTRODUCTION

Cardinal tetra, with the scientific name Paracheirodon axelrodi, belongs
to the family Characidae. It is closely related to two other species, which are the

Neon tetra, P. innesi and Green neon tetra, P. simulans (Chapman et al., 1998).

This small characin species is endemic to the tributaries, smaller affluents,
and the forest lakes of the Rio Negro in Brazil (Burton, 1997; Walker, 2004).
According to Walker (2004), P. axelrodi is one of the ornamental fish in Amazon
State, Brazil that is most intensively commercialized and there is a significant
demand globally (Burton, 1997). However, based on Burton (1997), the P.
axelrodi exported worldwide is mostly through the wild catches of the fishes by
the local fishermen. This phenomenon is being concerned with the issue of over-
fishing and eventually this species may have to face extinction (Walker, 2004).
Additionally, based on Burton (1997), the spawning of P. axelrodi in captivity is
still difficult although several attempts had been done with random results and the
scientific documentation is also limited. Hence, several studies on the biology and
ecology of P. axelrodi are still being conducted to get a better understanding of
this species for the purpose of breeding and culturing in captivity on large scales

(Brito and Bazzoli, 2009).



Therefore, the successful breeding and culture of P. axelrodi in captivity
will brings good news to the ornamental fish industry and also contributes to the
economy status through mass production. Currently, the market price of P.
axelrodi in Malaysia is ranging from MYR 2.00 to MYR 3.00 for each individual.
The availability of P. axelrodi in the Malaysia market also depends seasonally, as
according to the local ornamental fish seller in the Selangor and Kuala Lumpur
area. This is probably due to the limited amount of P. axelrodi being bred locally

in Malaysia.

In order to breed P. axelrodi in captivity, the most important factor that
need to be taken into consideration is the water chemistry in the spawning tanks
(Burton, 1997). The water type in the tributaries of Rio Negro where the wild P.
axelrodi lives is the blackwater in which the acidity is in the range of pH 5.0 - 6.0
(Burton, 1997; Matsuo and Val, 2006). The lack of scientific documentations in
the breeding and larval rearing of P. axelrodi focusing on water pH leads to this

study.

Thus, the objectives of this study were:
i) To determine the effect of pH level on the spawning success of P. axelrodi.
i) To observe and describe the embryonic and larval development of P.
axelrodi.
iii) To determine the length increment and survival of P. axelrodi larvae

cultured at different pH level.



REFERENCES

Anjos, H. D. B. and Anjos, C. R. (2006). Reproductive biology and embryonic
and larval development of the “Cardinal tetra”, Paracheirodon axelrodi
Schultz, 1956 (Characiformes: Characidae), in laboratory. Boletim do
Instituto de Pesca, 32(2), 151-160.

Bennemann, R. and Pietzsch-Rohrschneider, 1. (1978). The morphology of the
cement gland apparatus of larval Pterophyllum scalare Cuv. &
Val.(Cichlidae, Teleostei). Cell and tissue research, 193(3), 491-501.

Bhimachar, B. S., David, A. and Muniappa, B. (1944). Observations on the
acclimatisation, nesting habits and early development of Osphronemus
gorami (Laceépede). Proceedings: Plant Sciences, 20(3), 88-101.

Brito, M. F. G. and Bazzoli, N. (2009). Oogenesis of the Cardinal tetra
Paracheirodon axelrodi Schultz (1956): a histological and histochemical
study. Braz. J. Morphol. Sci., 26(1), 14-18.

Briggemann, J. (2012). Nematodes as live food in larviculture — A review.
Journal of the World Aquaculture Society, 43(6), 739-763.

Burton, S. M. (1997). The effect of environmental factors and hormone treatments
on ovulation rate and spawning success in Cardinal tetras, Paracheirodon
axelrodi (Pisces: Characidae). MSc thesis, Rhodes University,
Grahamstown, South Africa.

Celik, 1., Celik, P., Cirik, S., Gurkan, M. and Hayretdag, S. (2012). Embryonic
and larval development of Black skirt tetra (Gymnocorymbus ternetzi,
Boulenger, 1895) under laboratory conditions. Aquaculture Research, 43,
1260-1275.

Chansue, N. and Assawawongkasem, N. (2008). The in vitro antibacterial activity
and ornamental fish toxicity of the water extract of Indian almond leaves
(Terminalia catappa Linn.). KKU Vet J., 18(1), 36-45.

Chapman, F. A., Colle, D. E., Rottmann, R. W. and Shireman J. V. (1998).
Controlled spawning of the Neon tetra. The Progressive Fish-Culturist, 60,
32-37.

Cheah, C. H., Sharr, H. A. and Ang, K. J. (1985). An evaluation of the use of egg

yolk, Artemia nauplii, microworms and Moina as diets in larval rearing of
Helostoma temmincki cuvier and valenciennes. Pertanika, 8(1), 43-51.

35



Cole, B., Kotol, P. and Haring, M. (1999). Spawning and production of the
Lemon Tetra Hyphessobrycon pulchripinnis. University of Hawaii Sea
Grant Extension Service, Center for Tropical and Subtropical Aquaculture.
Publication Number 142.

Cussac, V. and Ortubay, S. (2002). Gametogenesis and development of
Gymnocharacinus bergi (Pisces, Characidae): reproductive mode relative
to environmental stability. Environmental biology of fishes, 63(3), 289-297.

Fujii, R. (2000). The regulation of motile activity in fish chromatophores. Pigment
Cell Research, 13(5), 300-319.

Geisler, R. and Annibal, S. R. (1986). Ecology of the Cardinal tetra,
Paracheirodon axelrodi (Pisces, Characoidea), in the river basin of the Rio
Negro, Brazil, as well as breeding related factors. Trap. Fish Hobbyist.,
35(2), 66-87.

Gomes, B. V. C., Scarpelli, R. S., Arantes, F. P., Sato, Y., Bazzoli, N. and Rizzo,
E. (2007). Comparative oocyte morphology and early development in
three species of trahiras from the S& Francisco River basin, Brazil.
Journal of Fish Biology, 70(5), 1412-1429.

Goolish, E. M., Okutake, K. and Lesure, S. (1999). Growth and survivorship of
larval Zebrafish Danio rerio on processed diets. North American Journal
of Aquaculture, 61(3), 189-198.

Kahan, D. and Appel, Z. (1975). The value of Panagrellus sp. (Nematoda) as food
for fish. 10th European Symposium in Marine Biology, Ostend, Belgium,
Sept. 17-23, 1975., 1, 243-253.

Kimmel, C. B., Ballard, W. W., Kimmel, S. R., Ullmann, B. and Schilling, T. F.
(1995). Stages of embryonic development of the Zebrafish. Developmental
dynamics, 203(3), 253-310.

Korzelecka-Orkisz, A., Szalast, Z., Pawlos, D., Smaruj, 1., Tafski, A., Szulc, J.
and Formicki, K. (2012). Early ontogenesis of the Angelfish, Pterophyllum
scalare Schultze, 1823 (Cichlidae). Neotropical Ichthyology, 10(3), 567-
576.

Kucharczyk, D., Targofiska, K., Zarski, D., Krejszeff, S., Kupren, K., Luczynski,
M. J. and Szczerbowski, A. (2010). The reproduction of Neon tetra,
Paracheirodon innesi (Myers, 1936), under controlled conditions. Polish
Journal of Natural Sciences, 25(1), 81-92.

Lawrence, C. (2007). The husbandry of Zebrafish (Danio rerio): A review.
Aquaculture, 269(1), 1-20.

36



Lim, L. C., Dhert, P. and Sorgeloos, P. (2003). Recent developments in the
application of live feeds in the freshwater ornamental fish culture.
Aquaculture, 227, 319-331.

Lythgoe, J. N. and Shand, J. (1982). Changes in spectral reflexions from the
iridophores of the Neon tetra. The Journal of physiology, 325(1), 23-34.

Matsuo, A.Y. O. and Val, A. L. (2007). Acclimation to humic substances prevents
whole body sodium loss and stimulates branchial calcium uptake capacity
in Cardinal tetras Paracheirodon axelrodi (Schultz) subjected to extremely
low pH. Journal of Fish Biology, 70, 989-1000.

Mayorga, P., Pé&ez, K. R., Cruz, S. M. and C&eres, A. (2010). Comparison of
bioassays using the anostracan crustaceans Artemia salina and
Thamnocephalus platyurus for plant extract toxicity screening. Revista
Brasileira de Farmacognosia, 20(6), 897-903.

McElIman, J. F. and Balon, E. K. (1979). Early ontogeny of Walleye, Stizostedion
vitreum, with steps of saltatory development. Environmental Biology of
Fishes, 4(4), 309-348.

Munro, A. D., Scott, A. P. and Lam, T. J. (1990). Reproductive seasonality in
teleost: environmental influences. CRC Press, Boca Raton, Florida.

Oliveira, S. R. D., Souza, R. T. Y. B. D., Nunes, E D. S. S., Carvalho, C. S. M. D.,
Menezes, G. C. D., Marcon, J. L., ... and Affonso, E. G. (2008). Tolerance
to temperature, pH, ammonia and nitrite in Cardinal tetra, Paracheirodon
axelrodi, an amazonian ornamental fish. Acta Amazonica., 38(4), 773-779.

Pottin, K., Hyacinthe, C. and Ré&aux, S. (2010). Conservation, development, and
function of a cement gland-like structure in the fish Astyanax mexicanus.
Proceedings of the National Academy of Sciences, 107(40), 17256-17261.

Sanaye, S. V., Singh, H. and Tibile, R. M. (2012). Growth and survival of Neon
tetra, Paracheirodon innesi (Myers, 1936) fry fed mixed zooplankton,
formulated feed and combination thereof. Annals of Biological Research,
3(12), 5665-5668.

Steyn, G. J., Gagiano, C. L., Deacon, A. R. and du Preez, H. H. (1996). Notes on
the induced reproduction and development of the Tigerfish, Hydrocynus
vittatus (Characidae), embryos and larvae. Environmental biology of fishes,
47(4), 387-398.

Walker, 1. (2004). The food spectrum of the Cardinal tetra (Paracheirodon
axelrodi, Characidae) in its natural habitat. Acta Amazonica., 34(1), 69-73.

37





