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Abstract: Garing fish (Genus Tor) have high economic value. This fish include as the red list of threatened extinction. Thus, their
conservations have to keep safe by using conservation and domestication effort. Furthermore, we need deep understanding about the
criteria of physical habitat parameter (water depth, water velocity, the type of base substrate and the type of cover). The expectation of
this research result is able to give the better picture of physic habitat parameter to every life stage of Garing fish. Hence, the researchers
have done a field research toward the fish habitat. The data is analyzed by using PHAB-SIM’s. The result of analysis shows; the
appropriate water depth for Garing fish in the life stage of juvenile < 0.50 m, in the life stage of subadult > 0.25 m and in the life stage of
adult > 0.50 m; the appropriate water velocity for juvenile stage < 0.76 m/s, subadult stage 0.26-1.00 m/s and adult stage > 0.50 m/s; the
appropriate types of base subtract for juvenile stage are sand, pebble and small cobble, for subadult and adult stage are small cobble and
big stone in flow, while the appropriate cover types for juvenile, subadult and adult stage are relatively resemble which are no cover, the
tree shadow and big stone in flow.

Keywords: Cyprinidae, Tor tambra, Life stage, Habitat, PHAB-SIM’S, Anai River

1. Introduction
Garing fish (Tor Genus) is a sort of fish that includes as the
red list of threatened extinction [1]. It is caused as the effect
of over fishing and forest denudation [2, 3, 4]. The others
reasons are the uncontrollable fishing technique such as by
using tuba explosive and electricity [5], the habitat damage
which is caused by the contamination in the land which
estuaries through the public waters [6] and the building
without environmental consideration such as a levee that can
block water organism from downriver to upriver or vice
versa [7,8, 9].
Garing fish is a kind of bream which has a thick meat, tasty
taste and liked by the people, thus it has high economic
value [10]. Likewise the Semah fish in Betuang Kerihun
West Kalimantan national park is sold to Serawak-Malaysia
within the price 80 Ringgit or as much Rp. 200.000/kg [11].
The body sized of this fish is very exotic because it can
achieve more than 30 kg within the total length more than 1
m [12]. Hence, this kind of fish is dubbed as ‘Kings of the
Rivers’ [13].
The fish as the nutfah-plasma within the waters ecosystem
has important role in the chain-link of ecology. The effort to
keep their conservation is a must [6]. The possible attempt
that can be done is by conservation and domestication
efforts [14]. To achieve this effort, the understanding of the
study of all bio-ecology fish aspect is very determining [15].
The study of physical habitat is part of fish ecology aspect.
The information that relates with this study is very limited
and simplistic and also the report is descriptive and
qualitative, likewise the habitat of Semah fish (Tor
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douronensis) in the clear and strong waters flow [16]. The
base subtract of Tambra fish habitat (Tor tambroidess Blkr.)
is stone, pebble and sand, clear water color, slow until strong
water flow [10]. The different condition of habitat either in
qualitatively or quantitatively differentiates the species and
the fish life stage (juvenile, subadult, and adult) that
occupies it [17, 18, 19]. But in quantitatively, the study of
physic habitat for the species and life stage of Garing fish in
the tropical region such as in Anai River, west Sumatra is
not yet reported.
The fishery research method is still developed and follows
the technology development. The Physical Habitat
Simulation System Method (PHAB-SIM’s) is a method that
is developed to learn and simulate the habitat condition in
waters [20]. The benefit of this method is able to decide the
optimum criteria and suitable within a physical habitat
parameter (the depth of water, the velocity of water, the base
substrate and the type of cover). By using this method, it is
hoped that we can learn the physic habitat parameter
characteristic which can support all the life stage of Garing
fish in Anai River, west Sumatra.

2. Material and Method
2.1. The Research Time and Place
The research is carried out throughout Anai River - West
Sumatra and starts on December 2012 until December 2013.
The observation has been done throughout Anai River. It
starts from the upriver until the downriver that passes
through Padang Panjang city, Tanah Datar district, Padang
Pariaman district and Padang city (Fig. 1).
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>15 cm) while the types of cover are no cover, tree shadow,
rivarian vegetation, water vegetation, and big stone in flow.

2.2. Research Material
The research is carried out by using survey method which is
done by diving in the estimation of Garing fish location in
Anai River. In this location, the researchers observe and note
the physical habitat parameter (water depth, water velocity,
the base substrate and cover type), the species and size, the
stage of life cycle (juvenile, subadult, or adult) and the fish
amount. The research is done as many 200 times in the
different physical habitat throughout Anai River.
2.3. Data Analysis
The data analyze by using PHAB-SIM’S program (Physical
Habitat Simulation System). The PHAB-SIM’S program
will determine the suitability index, the suitability index
within percentage and the criteria of suitability index [21,
22, 23]. According to the criteria of suitability index, every
research spot (location) can be classified as follows:
a
= The research spot which has the optimal physic
habitat characteristic and occupied by the fish.
b
= The research spot which has the usable physic
habitat characteristic and occupied by the fish.
c
= The research spot which has the optimal physic
habitat characteristic and unoccupied by the fish.
d
= The research spot which has the usable physic
habitat characteristic and unoccupied by the fish.
a + = The research spot which has the suitable physic
b
habitat characteristic and occupied by the fish.
c + = The research spot which has the suitable physic
d
habitat characteristic and unoccupied by the fish.
e
= The research spot which has the unsuitable
physic habitat characteristic and occupied by the
fish.
f
= The research spot which has the unsuitable
physic habitat characteristic and unoccupied by
the fish.
To differentiate the optimal physical habitat characteristic
with the usable one, the researcher utilizes the formula of
Chi-square equation 1, while for the suitable physical
habitat characteristic with the unsuitable one, the researcher
uses the formula of equation 2 [23, 24, 25, 26] :

3.2. Water Depth
The water depth which can be occupied by every Garing fish
life stage has variation. The juvenile stage is more suitable
in depth 0.26-0.50 m, the subadult 0.51-0.75 m, while the
adult > 1.00 m. The subadult stage has wider water depth
range than juvenile or adult (Fig. 2).
The optimal and/or suitable water depth is different in every
Garing fish life stage. The subadult stage has the suitable
water depth range wider than the juvenile and the adult one.
(Table 1)
3.3. Water Velocity
The water velocity which can be occupied by every Garing
fish life stage has variation. The juvenile life stage is more
suitable in velocity 0.26-0.50 m/s, the subadult 0.51-0.75
m/s while the adult 0.76-1.00 m/s. The subadult stage is also
has the wider water velocity range than the juvenile or the
adult one (Fig. 3).
The optimal and/or the suitable water velocity are different
in every Garing fish life stage. The adult stage cannot be
determined the ‘optimal’ and ‘usable’ water velocity, but the
suitable water depth is > 0.50 m/s (Table 2).
3.4. The type of base substrate
The base substrate type is mud that is not occupied by
Garing fish. But, the other base substrate has variation for
every Garing fish life stage. The base substrate for juvenile
stage is match with pebble. The subadult and the adult one is
match with cobble base substrate. (Ø 5–Ø 15 cm) (Fig. 4).
The optimal and/or suitable type of base substrate is quite
different in every Garing fish life stage. The base substrate
for adult stage cannot be determined, neither the optimal nor
the useble one. But the suitable base water substrate is
pebble, cobble and big stone in flow (Ø >15 cm) (Table 3).
3.5. The cover type
The cover type has variation for every Garing fish life stage.
The juvenile stage prefers to no cover. The subadult and
adult stage prefer to big stone cover type. (Fig. 5).
The optimal and/or suitable cover type is different among
the Garing fish life stage either the juvenile, subadult or the
adult one. The optimal cover type of subadult and adult
stages is big stone in flow. While the suitable and unsuitable
one is cannot be determined. (Table 4).

3. Result
3.1 Observation point
The observation point of this research is the location where
at the diving times the Garing fish is found. At this location
(observation point) will be observed the fish physical habitat
parameter. From 200 observation point, the researchers find
out the water depth at the range of 0, 10-2, 50 m; water
velocity 0,15–1,30 m/sc; the base substrates are sand,
pebble, small cobble (Ø 5–15 cm) and big stone in flow (Ø
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4. Discussion
The optimal and suitable water depth for every Garinf fish
life stage is different (Table 1). The differential is caused by
the difference of physical fish condition. The fish sized
juvenile has the physical condition relatively weak, thus it
tends to life at the shallow water depth that has minor water
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mass pressure. Referring to Nybakken [27], the water depth
has the big influence toward water biota. It connects with the
pressure which is accepted by the biota within the water
where the pressure within the water increases along with the
raise of water depth. Adi [28] states that the larva/juvenile
period is the most critical period of fish life cycle. At that
time, the fish physical condition is still weak and should
adapt the environs condition.
Beside the physic condition, the different is also caused by
the physical habitat parameter interaction. The depth
interaction through the intensity of sunlight causes the
different light penetration which is accepted by the waters
part. In the relatively shallow waters, the sunlight
penetration reaches the base (littoral zone). Hence, it causes
the high plankton fertility (phytoplankton and zooplankton).
Plankton is the main woof resource for Garing fish at
juvenile stage. According to Odum [29], the zone littoral
waters is the shallow waters through the sunlight penetration
which reaches the base. Furthermore, it claims that the
photosynthesis zone in the aquatic habitat is bounded by the
depth. Next, Sumantadinat [30] claims that in general,
plankton (phytoplankton and zooplankton) is the main woof
for juvenile fish.
The optimal or suitable water velocity for every Garing fish
life stage is different (Table 2). The differential is caused by
the different ability of fish to swim against the stream. The
juvenile stage ability to swim against the stream is still
weak, thus it tends to life in the relative stilling-water.
Henceforth, Adi [28] states that at the larva/juvenile stage is
the most crisis period of the fish life cycle. At that time, the
fish physical condition is still weak and should adapt the
environs condition.
The subdult and the adult Garing fish chronologically has
the strong ability to swim against the stream, thus as bigger
fish sized as stronger the water flow it prefers (Picture 3).
This happens because the sort of Garing fish is one out of
fish that lives in the torrential waters flow. According to
Rupawan, et al. [16], generally, the adult Garing fish species
(Tor sp.) lives in the torrential and clear water flow.
Meanwhile Nontji [31]; Masrizal & Azhar [32] dan Kiat
[13] claims generally the original habitat of Tambra fish
(Tor sp.) is at the upper river in the hills area with the
torrential and clear water flow.
The water velocity influences the woof resource. The waters
that have weak velocity are the ideal type of plankton to
fertilize as the woof for the juvenile stage. Ewusie [33]
states that plankton cannot thrive within the flow water
because it will drift through the water flow. Plankton is the
main woof resource for juvenile [30]. Effendie [34] notes
that habitat environment naturally will determine the woof
type and the fish eating habit.
In the waters that have strong water velocity provide the
woof resource such as; benthos, feriphiton and the seed that
drifts through the water flow. The woof resource is main
backer for the life of subadult and adult Garing fish. Ewusie
[33] contends that the organism that can live in the torrential
water flow is the adapting organism by the condition such as
the organism that lives adhered in the water base (feriphiton
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dan benthos). Lagler [35]; Ikusemiju and Olaniyan [36];
Saliu [37] and Mamun et al., [38] contends that from one
stadia individual to the others, the woof type and the fish
eating habit is very varied. The variation connects with size,
age, sex, life history, the obtainable feed type, season and
feed time of the fish. Furthermore, Windell [39] states that
the woof type variation and the fish eating habit is also
depend on the habitat, the water temperature in lunch time
and the others fish species as the competitor.
The base water substrate such as mud is disliked by Garing
fish (Picture 4). The Garing fish is a sort of fish that prefers
to live in clear water [13, 16, 31,32].
The optimal and the suitable base water substrate for every
Garing fish life stage is relatively different (Picture 4 and
Table 3). The sand substrate type is suitable for juvenile
stage and the big stone substrate type is suitable for subadult
and adult stage. The differentiation is caused by the depth
and water velocity differential. The differential of depth
interaction and water velocity will form the different type of
base substrate. According to Odum [29], there are two zones
in the river flow; they are ‘torrential water zone’ which
refers to a shallow waters through high water velocity in
order to make the river bottom clear from the mud deposit so
the bottom river is solid and ‘stilling water zone’ refers to a
depth waters where the velocity has been decrease so the
mud tens to deposit in the bottom then the bottom becomes
soft.
The optimal cover type for juvenile stage Gafing fish is
different with subadult and adult one (Table 4). Garing fish
sized juvenile lives in the relatively shallow waters, weak
water flow, and without cover. The Garing fish sized
subadult and adult lives in the relatively depth waters and
strong water flow. It needs cover types such as big stone in
flow for protection after lose the power swim againts the
strong water flow.

5. Conclusion
From the result of this research, the writer concludes that the
optimal physical habitat parameter condition to support the
life of Garing fish, juvenile stage: water depth, 0.26-0.50 m;
water velocity, 0.26-0.50 m/s; the type of base waters
substrate is sand; cover types are no cover and tree shadow.
The Garing fish, subadult stage: water depth, 0.51-0.75 m;
water velocity, 0.51-0.75 m/s; the type of base waters
substrate is small cobble. The Garing fish, adult stage: water
depth, > 1.00 m; cover type is big stone in flow.

6. Acknowledgement
The writer would like to express thanks to Prof. Shunroku
Nakamura, Prof. Kazumi Tanida and Mr. Yukio Ota who
have teach and give the Physical Habitat Simulation System
program (PHAB-SIM’S).

Author Profile
Azhar, M.S. teaches environmental science in Department
of Husbandry, Andalas University, West Sumatera since
1989 till now. Received the master program scholarship (S2)

Volume 4 Issue 3, March 2015
www.ijsr.net
Licensed Under Creative Commons Attribution CC BY

118

International Journal of Science and Research (IJSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 4.438
at PSL - IPB in 1990. Received the doctor program
scholarship (S3) at Pascasarjana Andalas University Padang
in 2009.
Dahelmi, A Professor on Entomology in Biology
Department Faculty of Mathematic and Natural Science
Andalas University, Padang.
Indra Junaidi Zakaria, Lector of coral in Biology
Department Faculty of Mathematic and Natural Science
Andalas University, Padang.
Sukendi, A Professor of Fish Biology Reproduction in
Biology Department of Fishery and Marine, Riau
University.

References
[1] M. Kottelat, A.J. Whitten, S. N. Kartika & S.
Wirjoatmodjo. Freshwater Fishes of Western Indonesia
and Sulawesi. Periplus Eds. (HK) Ltd. And EMDI:
Indonesia, Singapore. 293 p. 1993.
[2] S. Wargasasmita. Ikan air tawar endemik Sumatra yang
terancam punah. Jurnal. Iktiologi Indonesia.2:41–49.
2002.
[3] I. Rachmatika. Fish In. Meijard, E. (ed). Life after
Logging Reconcilling Wildlife Conservation and
Production Forestry in Indonesia Borneo. Bogor.
CIFOR. 2005.
[4] D.I. Roesma. Diversitas Spesies dan Kekerabatan
Genetik Ikan –Ikan Cyprinidae di Danau-Danau dan
Sungai-Sungai di Sekitarnya di Kawasan Sumatera
Barat. Disertasi Program Pasca Sarjana Universitas
Andalas. 2011.
[5] R. Risdawati. Kepadatan populasi ikan bilih
(Mystacoleocus padangansis Blk) serta hubungan
dengan kepadatan predator (Hampala sp) di Danau
Singkarak, Thesis Pasca Sarjana, Unand. 1997.
[6] Azhar. Studi Ekologi Ikan Bilih (Mystacoleucus
padangensis BLKR.) di Danau Singkarak Sumatera
Barat. Tesis Pasca Sarjana IPB- Bogor. 1993.
[7] J.G. Williams. Fish Passage Problems in the Columbia
River, USA., and its Tributaries. In : Proceeding of
International Symposium on Fishways `95 in Gifu.
Publications Committee of the Internatinal Symposium
on Fishways `95 in Gifu,Japan. 1995.
[8] S. Nakamura. Fish Passage and Instream Flow.
Toyohashi University of Technology, Tempaku-cho,
Toyohashi Japan. 441-8580, Japan. 1998.
[9] I.G. Cowx. and R.L. Welcomme. Rehabilitation of
Rivers for Fish. Food and Agri-culture Organization of
the United Nations (FAO) and Fishing News Books,
Australia. 1998.
[10] Haryono dan J. Subagja. Populasi dan Habitat Ikan
Tambra, Tor tambroides (Bleeker, 1854) di Perairan
Kawasan Pegunungan Muller Kalimantan Tengah.
Biodiversitas, Vol. 9(4):306-309. 2008.
[11] I. Rachmatika dan Haryono. Iktiofauna dan
pengembangan perikanan di Taman Nasional Bentuang
Karimun Kalimantan Barat. Dalam: Herwasono, H.
(ed). Prosiding Rencana Pengelolaan TN. Bentuang
Karimun. Jakarta: WWF-IP, PHPA dan ITTO. 1999.

Paper ID: SUB151756

[12] H.M. Smith. The Freshwater fishes of Siam, or
Thailand. Washington: Smithsonian Institution, United
States National Museum. 1945.
[13] Ng. Chi. Kiat. The Kings of the Rivers Mahseer in
Malayan and the Region. Selangor: Inter Sea Fishery.
2004.
[14] H. Syandri. Bio-ekologi dan reproduksi ikan. Unri
Press, Pekanbaru. 106 hal. 2004.
[15] C.P. Pulungan. Bioekologi Ikan PantauJanggut (Esomus
metallicus Ahl,: Cyprinidae) dari Sungai Tenayan dan
Tapung Mati, Anak Sungai Siak, Riau. Disertasi
Program Pascasarjana Universitas Andalas Padang.
2013.
[16] Rupawan, A.K. Gaffar dan Husnah. Beberapa Sifat
Biologi dan Ekologi Ikan Samah (Tor douronensis) di
Danau Kurinci dan Sungai Merangin, Jambi. Jurnal
Penelitian Perikanan Indonesia, Vol. V(4):1-5. 1999.
[17] L. Nyanti. Fish fauna of Sayap-Kinabalu Park, Sabah.
Pp. 189-199 in I. Ghazally and D. Laily (eds). A
scientific Journey Through Borneo: Sayap-Kinibalu
Park. Sabah. Pelanduk Publication, Kuala Lumpur.
1995.
[18] V. Slechtova, J. Bohlen, J. Freyhof, H. Persat, G.B.
Delmastro. The Alps as barrier to dispersal in coldadapted freshwater fishes. Phylogeographichistory and
taxonomic status of the Adriantic freshwater drainage.
Mol. Phyl. Evol. 33:225-239. 2004.
[19] J. Rutaisire, A. J. Booth, C. Mosambe, S. Nyakaana &
V.B.
Muwanika.
Morphometric
and
genetic
differentiation of two labeo victorianus populations in
lake Victoria. Afric. Zool. 40:309-317. 2005.
[20] S. Nakamura. Recent Habitat Restoration and Fish
Passage Efforts in Japanese Streams. Dept. of Arch and
Civil
Engineering,
Toyohashi
University
of
Technology, Japan. 1995.
[21] R.T. Milhous, M.A. Updike and D.M. Schneider.
Physical Habitat Simulation System Reference Manual
– Versoion II. Instream Flow Information Paper 26,
U.S. Fish Wildl. Serv. Biol. Rep., 89(16) v.p. 1989.
[22] N.S.Tamai, Okuda and S. Nakamura. Evaluation
Methods for River Environment. University of Tokyo,
Tokyo. (in pres). 1999
[23] N. Koizumi, S. Nakamura and A. Yabuki. Survey of
Physical and Water Quality Factors on Fish Habitat in
A Small Stream on An Urbanized Plain in Japan.
Toyohashi University of Technology. 1-6 pp. 2002.
[24]
udjana. Metoda Statistika. Tarsito, Bandung. 487 hlm.
1975.
[25] R.G.D. Steel and J.H. Torrie. Prinsip dan Prosedur
Statistika Suatu Pendekatan Biometrik. PT Gramedia,
Jakarta. 746 hlm. 1989.
[26] R.E. Walpole. Pengantar Statistika. Edisi Ketiga. PT
Gramedya Pustaka Utama, Jakarta. 515 hlm. 1993.
[27] J.W. Nybakken. Biologi Laut Suatu Pendekatan
Ekologis. PT. Gramedia. Jakarta. 384 hlm. 1992.
[28] C.H. Adi. Peranan Fumadol Penyediaan Makanan
Alami Burayak Ikan Mas (Cyprinus carpio L.) di
Kolam Terhadap Pelimpahan Rotifera, Copepoda dan
Cladocera,. Tesis Pasca Sarjana IPB- Bogor. 1983.
[29] E.P. Odum. Dasar-dasar Ekologi (Terjemahan Ir.
Tjahjono Samingan, M. Sc.). Gajah Mada University
Press. Yogyakarta. 675 hlm. 1993.

Volume 4 Issue 3, March 2015
www.ijsr.net
Licensed Under Creative Commons Attribution CC BY

119

International Journal of Science and Research (IJSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 4.438
[30] Sumantadinata.
Pengembang
Biakan
Ikan-ikan
Pemeliharaan di Indonesia. Sastra Budaya, Bogor. 132
hlm. 1983.
[31] A. Nontji. Lake Kerinci. Fisheries and Aquatic Weeds
Problems. Asian Wtland Bureau – Indonesia. Project
Report No. 37. 41 pp. 1992.
[32] Masrizal dan Azhar. Aspek Reproduksi ikan Garing
(Tor soro C.V) di Batang Ulakan Sumatera Barat.
Fakultas Peternakan Universitas Andalas, Padang. 2002.
[33] J.Y. Ewusie. Ekologi Tropika (Terjemahan Usman
Tanuwidjaja). ITB Bandung. 364 hlm. 1990.
[34] M.I. Effendie. Biologi Perikanan. Yayasan Pustaka
Nusantara, Yogyakarta. 2002.
[35] K.F. Lagler. Freshwater Fishery Biology. WM. C.
Brown Comp. Publishers, Dubuque, Iowa. 421 p. 1970.
[36] K. Ikusemiju and C.I.O.Olaniyan. The food and feeding
habitats of the catfish: Chrysichthys walkerii (Gunther)

and Chrysichthys filamentosus (Boulenger) and Chrysichthys nigrodigitatus (Lacepede) in the Lekki Lagoon,
Nigeria. J. Fish Biol. (10):105-112. 1977.
[37] J.K. Saliu. Size, sex and seasonal dynamics in the
dietary composition of Brycinus nurse (pisces:
Characidae), from Asa reservoir, Ilorin, Nigeria. Rev.
Biol. Trop. 50(1):233-238. 2002.
[38] A. Manum, K.M.A. Tareq and M.A. Azadi. Food and
Feeding Habits of Ambly-pharyngodon mola (Hamilton)
from Kaptai Reservoir, Bangladesh. Pakist. J.of Biol.
Sci. 7(4):584-588. 2004.
[39] J.T. Windell. Food analysis and rate of digestion. In
W.E. Ricker Edt. Methods for assessment of fish
production in freshwater. Blackwell Scientific
Publucations, Oxford. 1971.

Figure 1: The sketch of Anai River waters flow and the altitude spot above the sea level
(http://maps.google.co.id).
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Table 1: The result analyses of Chi-square water depth which is optimal and/or suitable for every Garing fish life stage in
Anai River West Sumatra.
Juvenile Stage
2

χ

Subadult Stage
2

χ

Depth

calculation

Adult Stage

Depth

calculation

2

χ

Depth

calculation

Optimal

5.5566*

0.26 – 0.50

6.1243*

0.51 – 0.75

5.9771*

> 1.00

Usable

8.4917*

< 0.76

2.7911*

> 0.26

6.4486*

> 0.50

Information: * = the value of χ2calculation > χ2table (1,6449).
Table 2: The result analyses of Chi-square water velocity which is optimal and/or suitable for every Garing fish life stage in
Anai River, West Sumatra
Juvenile Stage
χ2hitung

Subadult Stage
χ2hitung

Velocity

Adult Stage

Velocity

χ2hitung

Velocity
ns

Optimal

7.2186*

0.26 – 0.50

4.3737*

0.51 – 0.75

-4.6611

Layak

7.0571*

< 0.76

2.2388*

0.26 – 1.00

1.6449*

--> 0.50

Information : * = the value of χ2calculation > χ2table (1,6449), ns = the value of χ2calculation ≤ χ2table (1,6449), --- = The result cannot yet
differentiate the velocity between the optimal with the usable one.
Table 3: The result analyses of Chi-square base substrate which is optimal and/or suitable for every Garing fish life stage in
Anai River, West Sumatra
Juvenile Stage
χ2 calculation
Optimal
suitable

3.3616*
4.9718*

Subadult Stage
χ2 calculation

Substrate
Pebble
sand, pebble & small cobble

Adult Stage

Substrate

4.2269*

Small cobble

3.6169*

pebble, small cobble & big
stone

χ2 calculation
-1.9980

Substrate

ns

2.6279*

--pebble, small cobble & big
stone

Information : * = the value of χ2calculation > χ2table(1,6449), ns = the value of χ2calculation ≤ χ2table (1,6449). --- = The result cannot yet
differentiate the base substrate between the optimal with the usable one.
Table 4: The result analyses of Chi-square cover type which is optimal and/or suitable for every Garing fish life stage in Anai
River, West Sumatra
Juvenile Stage

Subadult Stage

Adult Stage

χ2hitung

Cover

χ2hitung

Cover

χ2hitung

Cover

Optimal

6.2042*

No cover and tree
shadow

2.9945*

Big stone in flow

3.4835*

Big stone in flow

Layak

4.8439*

No cover, tree
shadow and big stone
in flow

-2.0508ns

---

0.4098ns

---

Information : * = the value of χ2calculation > χ2tabel (1,6449), ns = the value of χ2calculation ≤ χ2table (1,6449), --- = The result cannot yet
differentiate the cover between the suitable with the unsuitable one.
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