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Abstract

Hampala is an important economic fish species living in Ranau Lake. Food habit is closely related with trophic
level in food web or food pyramid of fish population in the water. This study was aimed at knowing the position of
food habit in food web, food pyramid, and population equilibrium in Ranau Lake. It was carried out in March-
November, 2013. Fish samples were collected by experimental gill net of 1%/2 inch,134 inch and 2Y2 inch mesh size
in Banding Agung and Talang Teluk areas. Fish samples were measured and weighed, gut content observed, and
digestive tract length measured. Gut content analyses of Hampala macrolepidota with total length range of 9.7
cm — 33.3 cm, mean length of 19.17+4.72 cm were encountered 7 food groups, fish, shrimp, crab, insect, mollusc,
aquatic plant and food debris. Hampala is a carnivorous fish with major food of fish (IP=58.85%; FK=73.78%).
Relative length of the digestive tract to total length was 87.3%. Regression equation between total length (X) and
digestive tract length (Y) was Y=1,1757+0,9327X (r=0,93). Hampal, in food web and food pyramid, occurred as
tertiary consumer or at the peak of food pyramid. Non-predatory and predatory ratio (F/C) was 1.56 with
standard value range of 1.40-10.00 indicating that fish population in Ranau Lake, between predatory and non-

predatory fish, was still in equilibrium.
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Introduction

According to Allison and Sikoki (2013), food is one of
the main factors affecting fish population dynamics in
aquatic ecosystem. Also, Nikolsky (1963) found that
food is an important controlling factor for
reproduction, population dynamic, and fish condition
in the waters. Food quantity and quality are one of the
important factors that can influence the reproductive
period, the fecundity at first maturity and the fish
survivalship (Priyadharsini, 2012), but not all food
sorts are taken by the fish. Factors determining
whether a food item is eaten by the fish or not are the
food size and the food availability. Basically, fish have
high adaptive ability to their food habit and utilizing
the available food. Food habit is defined to see how

far the fish preferrence to the food type.

Basically, trophic level is a series of food or material
and energy exploitation rate as illustrated in the food
chain in an ecosystem (Zanden et al., 1999). A food
web is usually a pyramid with phytoplankton on the
base of the pyramid (Shackell, 2012). Food web,
according to Zacharia (2013), is an interconnective
form of the ecosystem in a complex pattern. Trophic
level describes material or energy transfer steps from
one level to the next one strarting from primary
producer, primary consumer (herbivores), secondary
consumer, tertiary consumer and etc., and finally
peak predator (Odum, 1998). The first trophic level is
occupied by phytoplankton as primary producer, the
second one by herbivorous zooplankton, and the third

one by carnivores (Nontji, 1993).

Ranau Lake in located in South Ogan Komering Ulu
(south OKU) regency, South Sumatera Province and
West Lampung Regency, Lampung Province,
Indonesia. The width of Ranau Lake is approximately
12,300 Ha (123 km?2) with average depth of 78 m
(P4KSI, 2012). Ranau Lake has maximum depth of

229 m located at + 540 m above sea level with water

volume of approximately 21,950 x 10° m3 (Sulastri et
al., 1999). Various fish species live in this lake, in
which introductory fish are the most dominant. One
of native fish whose population is still high enough
and highly
macrolepidota, Kuhl & Van Hasselt 1823).

economic is Hampala (Hampala

Hampala is a carnivorous fish and even a fish
predator. In food chain, hampal’s position in Ranau
Lake is highly important for population equilibrium.
According to Foster (2013), predator-prey ratio could

be used to observe the fish population equilibrium.

There have not been many studies on Hampala in
Indonesian lakes, and even no comprehensive study
on Hampala in Ranau Lake has been reported.
Previous study was conducted by Sulastri (2002)
concerning fish food composition and food web in
Ranau Lake, so that this study would be highly
contributed to hampala management in Ranau Lake.
Therefore, this study was aimed to know the food
habit of hampala (Hampala macrolepidota Kuhl &
Van Hasselt 1823), and its position in food web, food
pyramid and population equilibrium in Ranau Lake,

Indonesia.

Materials and methods

Study area

This study was carried out in 2013 in Ranau Lake,
South Sumatera, Indonesia. Fish samples were
collected from gill-net catches (1%, 134 and 212 mesh
size) in two fishing grounds (Fig.1), Silabung
Downstream or Banding Agung (04°48.920° S,
103°55.193° E) and Talang Teluk (04°49.318’S,
103°54.769’E).
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Fig. 1. Map of Ranau Lake Study Site, South Sumatera, Indonesia.

e
Data collection

The fish samples were recorded their total length and
weighed, then dissected to observe the stomach
content following Pouilly et al. (2006). Empty
stomachs were not used. The length of digestive tract
was measured (1 mm accuracy) and preserved in 4%
formaldehyde. The stomach content was then taken
out and measured the volume, then directly observed
under an enlargement glass or binocular microskope
with minimum enlargement. The food types were
identified and grouped into fish, shrimp, mollusc,
insect and digested groups (for unidentified digested
parts) (Safi et al., 2013).

Data analysis

Stomach content was analyzed on the basis of
occurrence frequency (Hynes, 1950; Hyslop, 1980;
Junior and Goitein, 2001; Oso, 2006; Agbabiaka,
2012).

sampling sites: AA=Talang Teluk, BA=Banding Agung.

Fi=100ni/n

Description:
Fi = occurrence frequency of food i
n;= number of food i

n = total number of digestive tract containing food

Index of Preponderance was employed to know the
main food eaten, an integration of occurrence
frequency method and volumetric analysis Index.
Preponderance index was determined following
Natarajan and Jhingran (1961):

Vi x 0i

P " Y(Vi X 00)

X 100

Description:

Vi= percent volumn of food i

Oi= percent occurrence frequency of food i
X (Vix O;) = Total of Vix O; of all food types
IP = Index of Preponderance (%).
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The relative weight of food content in the stomach

Relative weight of stomach content =

The relationship between total length and total
digestive tract length was analyzed using linear
regression equation: Y= a+bX, where X= fish total
length and Y= total length of digestive tract, a=
ordinate intercept and b= regression coefficient
(Azadi et al., 2009; Manon and Hossain, 2011; Singh

et al., 2012).

Food web analysis was also done based on secondary
data of Sulastri (2002) in Ranau Lake and
modification of present update data in this study. Fish
species data were gained from fishermen’s catches by

gill-net, net and spear.

Population equilibrium status was obtained by
grouping the fish samples into 3 groups based on size,
small (< 50 g), medium (50 — 100 g) and large (> 100
g) and the fish utilizing habit as food into predatory
and non-predatory fish. Fish population equilibrium
status was calculated using the creteria of Swingle
(1950) and Swingle (1961):

F/C = Non-predatory and predatory fish ratio.
(Standard value ranges from 1.40 to 10.00).

Y/C = small non-pradatory fish and large predatory
fish ratio.

(Standard value ranges from 0.02 to 4.80).

Ar = Percent total weight of large fish (non-predator
and predator) to total sample weight.

(Standard value ranges from 33.00 t090.00).

Ar = Percent weight of large non-predatory fish to
total weight of non-predatory fish.

(Standard value ranges from 18.20 to 99.60).

Ir = Percent weight of medium-sized non-predatory
fish to total weight of non-predatory fish sample.
(Standard value ranges from 0.00 to 41.40).

SF = Percent weight of small-sized non-predatory fish
to total weight of non-predatory fish.

(Standard value ranges from 0.40 to 80.90).

was calculated following Hyslop (1980):

Total weight of all stomach content

100

Total weight of all fish

Results

Food habit

Number of Hampala (Hampala macrolepidota)
whose gut contents were analyzed were 225
individuals or 22.91% of total 982 fish observed
(Table 1). Fish with empty stomach were 757
individuals or 77.09% of the total number. High
number of fish with empty stomach could result from
that fish whose gill was entangled spew the stomach
content so that food in the stomach is rarely in
undamaged condition. The fish size whose stomach
was analyzed ranged from the total length of 9.7 cm to

33.3 cm with an average of 19.17+4.72 cm long.

Based on stomach content analysis, there were 7 food
groups (Table 1), fish, shrimps, crabs, insects,
molluscs, aquatic plants, and digested parts. In
general, the organism condition in the stomach was
not complete, such as head, bone, scale, wing, foot or
other body parts. Only shrimps, insects and some fish
were in undamaged condition. Fish (including body
parts such as head, bone or scale) dominated food in
hampal’s stomach in which almost every month was
found fish group in the stomach, approximately

23.81% - 90.31% or averagely 56.85%.

The second food group dominating hampala’s
stomach was shrimp. As fish, shrimps were almost
always recorded in monthly observation, but in June
insects dominated the fish stomach in which 1.75
inch-mesh sized gill net fishing in Talang Teluk found
more insects than shrimps with IP of 13.81% for

shrimps and IP of 25.44% for insects, respectively.

Stomach content observation in June indicated that
hampala’s stomach contained moths or termites
(Macrotermes gilves), especially reproductive caste.
June is estimated as the beginning of rainy season in

which termites will grow their wings and fly out of
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their colony to breed, and they highly like or are that many of them approach the lamp light, fall to the
attracted by light at the lake side in Banding Agung water, and become fish food, such as hampala.

and Talang Teluk which is people residential area so

Table 1. Index of Preponderance (%) of Hampala (Hampala macrolepidota) with sampling station and gill-net

used in Ranau Lake.

. “% Index of Preponderance (%)
sampling station € N content Ad Di
2013 (inch) (total) (content) Fish Shrimp Crab Insect molluse 7%: 8¢
plant sted
March BA 1,5 7 2 28,57 79,17 20,83
1,75 22 7 31,82 41,02 17,99 4,98 10,56 25,45
2,5 23 6 26,09 70,7 13,13 4,17 12
TT 1,5 9 4 44,44 71,28 14,47 14,25
1,75 38 8 21,05 66,25 15,3 18,45
April BA 15 8 3 37,50 40,08 24,17 9,04 26,71
1,75 11 4 36,36 38,82 9,42 51,76
2,5 17 1 64,71 57,76 11,81 30,43
TT 1,5 32 3 9,38 37,75 12,26 49,99
1,75 14 2 14,29 62,5 37,5
May BA 1,5 0 0,00
1,75 33 4 12,12 82,7 5,7 11,6
2,5 9 2 22,22 52 48
TT 1,5 0 0,00
1,75 32 5 15,63 62,09 4,14 33,77
June BA 1,5 7 3 42,86 23,81 40,48 35,71
1,75 31 9 29,03 26,5 34,47 39,03
2,5 19 6 31,58 30,67 50,54 18,79
TT 1,5 11 3 27,27 30 37,75 32,25
1,75 16 6 37,50 38,69 13,81 25,44 22,06
August BA 1,5 36 5 13,80 59,86 22,68 17,46
1,75 12 4 33,33 57,54 27,78 14,68
2,5 23 6 26,09 76,36 2,86 3,78 17
TT 15 18 7 38,89 53,12 2271 24,17
1,75 13 3 23,08 64,1 16,85 19,05
September BA 1,5 29 4 13,79 83,25 2,5 14,25
1,75 53 10 18,87 78,7 6,77 14,53
2,5 19 5 26,32 90,31 3,88 5,81
TT 1,5 19 5 26,32 68,29 2571 6
1,75 45 9 20,00 61,22 4,41 25 9,37
October BA 1,5 43 8 18,60 34,38 58,1 7,52
1,75 33 6 18,18 24,59 50,97 17,03 7,41
2,5 28 7 25,00 43,72 44,23 12,05
TT 1,5 27 9 33,33 33,74 51,48 14,78
1,75 45 8 17,78 39,53 51,14 9,33
November BA 1,5 47 14 20,79 74,85 14,2 10,95
1,75 47 7 14,89 90,31 3,57 6,12
2,5 6 2 33,33 66,47 7,87 25,66
TT 1,5 49 8 16,33 76,56 11,46 11,98
1,75 51 10 19,61 71,69 18,5 9,81
Total 982 225
Mean 24,6 5,63

Notes : TT=Talang Teluk, BA=Banding Agung
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As a whole, fish is the most food types found in
hampala’s stomach with Index of Preponderance (IP)
of 58.85% and Occurrence frequency (OF) of 73.78%,
followed by shrimps (IP=17.27% and OF = 32.44%),
and then insects (IP=4.59% and FK=8.89%). The
IP=17.06% and OF=
45.78% is high enough, the food origin cannot be

digested group as much as

known due to being food debris (Fig. 2). Based on the
IP value, fish is major food of hampala (>40%),
shrimps and insects as complementary food (4-40%),
and other food types, such as molluscs and crabs as
additional food (<40%). The digested food group,
despite unidentified, is also taken as part of hampala’s

food since it is part of hampala’s gut content as well.

digested [FESEEE——

aquatic plant

mollusc HOF

Food

6 10 20 30 40 50 6‘0 7‘0 8‘0
(%)
Fig. 2. Histogram of occurrence frequency (OF) and
Index of Preponderance (IP) of Hampala in Ranau
Lake.

Fish weight and stomach content weight ratio of
hampala were as follows: Body weight ranged
between 10.05-350 g, mean weight was 175+75.76 g
or total weight of entire fish samples was 20,065.25 g
(N=225 individuals) and total stomach content
weight was 276.85 g, relative stomach content weight
was 1.38 g or mean weight of stomach content was

only about 0.8% of fish body weight.

Relationship between total fish length and digestive
tract length

Based on Fig. 3, total fish length is longer than total
digestive length, 8.1-32.7 cm long or mean length of
19.18+4.72 cm for total fish length and 8.1-30.9 cm
long or mean length of 16.71+4.57 cm for digestive
tract length, respectively. Digestive tract length and

total length ratio of hampala in Ranau Lake was

1:1.15. According to Tamsil (2000), relative length is
fish digestive tract length expressed in percent of total
body length. Percent of digestive tract length of
hampala was 87.13% of the total length. The
regression equation between total length (X) and
digestive tract length (Y) was Y= 1.1757+0.9327X

with correlation coefficient (r) of 0.93 .

w
a
)

w
=)
L
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R?=0,9271
N =225

(== SR N1
o o o a
L L L L
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o
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Fig. 3. Linear regression between total length and
digestive tract length of Hampala (Hampala

macrolepidota) from Ranau Lake.

Food web and food pyramid

Based on fishermen’s catches, there were 10 fish
species n Ranau Lake waters (Table 2 ). The fish could
be separated into their tropic groups with food habit.
The fish food web and food pyramid in Ranau Lake
(Fig. 4 and 5) consisted of herbivorous group as
primary consumer represented by Oreochromis
mossambicus, Osteochilus vittatus, Puntius sp1,
Puntius sp2 and Tor sp., omnivorous group or
secondary consumer represented by  Hemibagrus
nemurus, Notopterus notopterus, Cyclocheilichtyes
apogon and Pristolepis grooti, and tertiary consumer
or predator represented by Hampala macrolepidota.
The lowest position of the food web and food pyramid
was represented by other food group, such as shrimp,
insect, mollusc, detritus, nematode, plankton and

aquatic plant.
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Table 2. Fish species in Ranau Lake and its group trophic.

No. Local Names Scientific Names Trophic Group
1 Hampal Hampala macrolepidota Carnivore
2 Kepor Pristolepis grooti Omnivore
3 Tilapia Oreochromis mossambicus Herbivore
4 Palau Osteochilus vittatus Herbivore
5 Selibak Puntius sp1 Herbivore
6 Baung Hemibagrus nemurus Carnivore
7 Kepiat Cyclocheilichtyes apogon Omnivore
8 Putak Notopterus notopterus Carnivore
9 Keperas Puntius sp2 Herbivore

10 Semah Tor sp Herbivore
Tertiary

Consumer Hampala macrolep‘dom
(Top Predator) /

Hemibagrus nemurus , N ottoptterus
Secondary Hotopterus
Consumer
= e " Cyclochelllchtyes
Pristolepis grooti - apogon /
/
F

N

Oreochromis mossambicus Tor sp

Primary
Consumer

Puntius sp1 Osreochilus viratus

Puntius sp2

Crustacea
. Aquatic
Primary Plant
Producer

Detritus Phytoplankton Mollusc oot

Fig. 4. Fish Food Web in Ranau Lake

. Hampala macrolepidota
Tertiary
Consumer

Hemibagrus nemurus
Secondary Notopterus notopterus
Consumer Cy.clochel‘lzch tyes apogon
Pristolepis grooti

Oreochromis mossambicus
Osteochilus vittatus

Primary Puntius sp1

Consumer Puntius sp2
Tor sp

Crustacea
insect
mollusc
aquatic plant
plankton
detritus

Primary Poducer

Fig. 5. Fish Food Pyramid in Ranau Lake
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Population equilibrium

Fish community structure in Ranau Lake waters is
dominated by large-sized predatory fish and small-
sized non-predatory fish (Table 3). This study found
that non-predatory and predatory (F/C) ratio was
1.56 and small-sized and large-sized predatory fish
ratio (Y/C) was 0.90. Percent total weight of large-
sized fish to total sample weight (Ar) was 40.39,

percent weight of medium-sized non-predatory fish to

total weight of total sample weight of non-predatory
fish (Ir) was 40.09, and percent weight of small-sized
non-predatory fish to total weight of non-predatory
fish (Sr) was 84.23, respectively. All values were still
in standard range and only percent weight of large-
sized non-predatory fish to total fish weight (Ar) was
beyond the standard (Ar = 2.1) (Table 4).

Table 3. Predatory and Non-predatory fish composition in Ranau Lake.

Fish weight (g) Total
Size Fish Species non
predator
predator
Hampala (Hampala macrolepidota) 5688,58 5688,58
Kepor (Pristolepis grooti) 16728,68 16728,68
Palau (Osteochilus vittatus) 636,7 636,7
small Tilapia (Oreochromis mossambicus) 1995,99 1995,99
(508) Selibak (Puntius sp1) 596,83 596,83
Baung (Hemibagrus nemurus)
kepiat (Cyclocheilichtyes apogon) 2384,71 2384,71
Keperas (Puntius sp2) 177,98 177,98
Semah (Tor sp)
putak (Notopterus notopterus) 92,83 92,83
Sub-total 28302,3 28302,3
Hampala (Hampala macrolepidota) 16084,37 16084,37
Kepor (Pristolepis grooti) 1816,38 1816,38
Palau (Osteochilus vittatus) 1373,22 1373,22
medium Tilapia (Oreochromis mossambicus) 167,67 167,67
(50-100 g) Selibak (Puntius sp)
Baung (Hemibagrus nemurus) 56,74 56,74
kepiat (Cyclocheilichtyes apogon)
Keperas (Puntius sp2) 55,81 55,81
Semah (Tor sp) 73,81 73,81
putak (Notopterus notopterus)
Sub-total 19628 19628
Hampala (Hampala macrolepidota) 31448,7 31448,7
Kepor (Pristolepis grooti)
Palau (Osteochilus vittatus) 690,55 690,55
large Tilapia (Oreochromis mossambicus)
(>100 g) Selibak (Puntius sp1)
Baung (Hemibagrus nemurus) 334,46 334,46
kepiat (Cyclocheilichtyes apogon)
Keperas (Puntius sp2)
Semah (Tor sp)
putak (Notopterus notopterus)
Sub-total 1025,01 31448,7 32473,71
Total 48955,31 31448,7 80404,01
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Table 4. Fish Population Equilibrium in Ranau Lake

Equilibrium Ratio

Criterion
Standard Observation

F/C 1,40 — 10,00 1,56

Y/C 0,02 -- 04,80 0,90

Ar 33,00 — 90,00 40,39

Ar 18,20 — 99,60 2,10

Ir 0,00 — 41,40 40,09

Sr 0,40 — 80,90 57,81
Discussion

Food habit

Based on the food habit of hampala in Ranau Lake,
mean total length of 19.18 cm belongs to carnivorous
fish with fish as major food, the Index of
Preponderance (IP) is higher than 40% (58,85%).
Welcomme (1979) grouped Hampala macrolepidota
into predatory fish group which preys on fish,
shrimps, and insects. Based on previous study
(Abidin,1984) in Zoo Lake, Malaysia, hampala is is a
carnivorous fish whose main food types are fish and
shrimps. Similar finding was also recorded by
Jubaedah (2004) in Cirata Reservoir, West Java, that
hampala with size between 15.01-24 cm long is
carnivorous fish whose major food 1is fish
(IP=71,22%). In Jatiluhur Reservoir, a 13.64 cm long-

sized hampala has started prey on fish (Tjahyo, 1993).

Fish species identified as hampala’s food in Ranau
Lake were tilapia (Oreochromis mossambicus), kepor
(Prestolepis grooti), and palau (Osteochillus
vittatus), and they are still abundant in Ranau Lake
waters. According to Sulastri (2002), tilapia and
palau in Ranau Lake are herbivorous fish while kepor
is omnivorous. Shrimp species found in hampala’s
stomach was Macrobrachium sp. mostly living the
littoral zone of the lake where there are many aquatic

plants, Hydrilla sp.

Insects identified in hampala’s stomach was termites
(Macrotermes gilvus) of reproductive caste. June is
transitional season from dry to rainy season and
beginning of spawning activity of reproductive
termites so that its population is very high at night

searching for light source. The insects falling into the

water (littoral area with high human residence) will
become fish food. The presence of aquatic plant in
fish stomach could result from being eaten when
hampala preys on food hidden around the aquatic

plant in the lake margin.

Relationship between fish total length and digestive
tract length

Based on the composition or the comparison between
fish total length and digestive tract length, hampala
has shorter digestive tract than total length with
percent relative digestive tract length to fish total
length of 87.13%. Based on Singh et al. (2012),
carnivorous fish possess relative length of digestive
tract shorter than their total length.

Food web and food pyramid

Fish food web in Ranau Lake consisted of primary
consumer fish group, secondary consumer, and
tertiary consumer or predatory fish. Based on Sulastri
(2002), these groups reflect the completeness of the
fish food web components. The food web could be
built to know the fish food habit that their trophic
group could be recognized. Food habit and important
food are known to understand the fish role in an
ecosystem, especially fish functional role in their

ecosystem (Luna et al., 2008; Motlagh et al., 2012).

Population equilibrium

Large-sized predatory fish dominated fish population
in Ranau Lake. Non-predatory and predatory fish
ratio (F/C) of 1.56 based on the standard values
(Swingle, 1950; Swingle, 1961), in the range of 1.40 -
10.00, means that fish population in Ranau Lake is
still in equilibrium category between predatory and
non-predatory fish. Kunto and Tjahjo (2003) found
that in Rawa Taliwang, West Nusa Tenggara, the F/C

value was 1.38 or poor condition.

The herbivorous fish population, especially Tilapia
whose population growth is very fast could be
controlled by hampala whose population is still high
enough in Ranau Lake. Based on Balik et al. (2006),
the prey fish population is directly influenced by the
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presence of predatory fish. Predator could reduce the

prey population even at lower trophic level.

Based on their food habit, Hampala (Hampala
macrolepidota) is a carnivorous fish whose major
food is fish. In fish food web and pyramid, Hampala is
a tertiary consumption fish in Ranau Lake or located
at the peak of food pyramid. Hampala plays a good
role in maintaining the population equilibrium

between predatory and non-predatory fish.
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