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Growth rate used is papaya leaves. The purpose of this study was to determine the
Papaya leaves effect of adding papaya leaves to feed on the growth of catfish (Clarias

sp). This research was conducted in Muara Enim, South Sumatra in
August 2020. The treatments were P0O: control (without adding papaya
leaves) and P1: with the addition of papaya leaves. The data observed
included absolute growth, specific growth rate, feed efficiency, and
survival. Fish maintenance data that obtained in treatment P1 treatment
using leaves papaya produced absolute weight growth of 10.57 g,
absolute length growth of 5.17 cm, specific growth rate of 5.49%, feed
efficiency 100.83%, and survival 60%. The results obtained indicate
that the provision of papaya leaves affects the growth of catfish.
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1. Introduction

Catfish (Carias sp) is a freshwater commodity that is widely cultivated in Indonesia. Catfish
has advantages including its delicious taste and savory meat taste, so that it is popular with many
consumers, as well as a source of animal protein which is relatively easy to obtain and the price is
still affordable. This makes catfish market demand quite high (Hasad et al., 2018). To meet the high
market demand, fish production is also high. Catfish production can be increased by cultivation
activities. Based on data compiled from major provisions and commodities in 2017, the availability
of catfish stocks in South Sumatera Province amounted to 136,469 tonnes (BPS, 2019).
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The feed is one of the important elements in the process of aquaculture, which functions to
support the growth and survival of cultivated fish. Feed also serves as an energy supplier for fish to
spur growth. According to Arief et al., (2014) stated that feed in cultivation activities is generally
commercial feed which spends around 60-70% of the total cultivation cost.

The feed must have a nutritional value by the following fish to produce high fish growth. The
artificial feed is very much determined by the constituent raw materials, especially sources of protein,
fat, carbohydrates, and other supplements such as minerals (Mapparimeng, 2016). Good quality
feed can increase feed efficiency to reduce production costs. Feed quality can be improved by adding
alternative ingredients to feed. One alternative material that can be used is papaya leaves (Carica
papaya). According to Nwofia et al., (2012), papaya leaves contain 75.06% carbohydrate, 8.4%
protein, 12.5% crude fiber, 2.2% fat, and 12.40% ash, 4.57% calcium, phosphorus 0.38%, Beta-N
33.37%, gross energy 4102 (kcal/kg). Papaya leaves contain one of the protease enzymes which
function to break down protein into amino acids so that it can increase feed digestibility, with the
ultimate goal of increasing aquaculture production yields (Isnawati et al., 2015). Therefore it is
necessary to research the use of papaya leaves in catfish feed. The purpose of this study was to
determine the effect of adding papaya leaves to feed on the growth of catfish (Clarias sp).

2. Material and methods

2.1. Place and Time
This research was conducted in Muara Enim Regency, South Sumatera in August 2020.

2.2. Materials

The tools used include waring 1x1x1.5 m3, thermometer, scale, ruler, feed printer, pH
meter, blender. While the materials used include papaya leaves, 30% commercial protein feed, fish
size 5 cm, and tapioca flour.

2.3. Method
2.3.1. Experimental Diet
Tabel 1. Experimental diet with difference proportion of commercial feed, papaya leaf

Composition Treatments
PO (control) P1
Commercial feed (%) 95 92.5
Papaya Leaf (%) - 2.5
Tapioca flour (%) 5 5
Total 100 100

2.3.2. Making Papaya Leaf Flour

The papaya leaves used are not too old papaya leaves, which are marked by green leaves.
Papaya leaves are rinsed using clean water to remove dirt that sticks to the papaya leaves. According
to Hasad et al., (2018) papaya leaves are cut to a size of £ 3 cm, after that, grind them using a
blender, then blender the papaya leaves into a powder then dry in the sun for £ 2 days or until dry
then sieved before use.
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2.3.3. Feed Making Treatment

The process of making 1 kg of treatment feed with a dosage of 2.5% papaya leaves and 5%
tapioca flour, is done by pulverizing the commercial feed which is pounded into a powder as much
as 92.5 g then adding 2.5 g of mashed papaya leaves, then add 5 g of tapioca flour which functions
as an adhesive. All ingredients are mixed and stirred until blended and given 500 ml of warm water
gradually until it forms a doughy dough. Furthermore, the dough is molded using a feed grinder.
After printing, the feed is dried in the sun for 2 days or until dry, then the feed is stored in a closed
container and protected from direct sunlight.

2.3.4. Maintenance

The catfish seeds used are 5-8 cm, with a stocking density of 50 fish/waring (Hengsawat et
al., 1997). Before stocking, the fish is acclimatized first so that the fish is not stressed. Then adapt
the fish to the feed for 5 days after which the fish were measured the initial weight and length as
the initial sampling.

The control fish were given commercial feed, while the treated fish were given treated feed
mixed with papaya leaf flour. Feeding both control and treatment were carried out three times a
day, at 08.00 am, 12.00 am, 5.00 pm. The amount of feed given is 5% of body weight. Measurement
of water quality in the form of pH and temperature is carried out every morning during the
maintenance period. Every 7 days the fish were sampled.

2.4. Parameters
2.4.1. Growth
Absolute Length Growth
The absolute length growth during maintenance is calculated using the formula as follows:
L=Lt-Lo
Information:
L = absolute length growth of fish (cm)
Lt = Length of fish at the end of maintenance (cm)
LO = Length of fish at the beginning of rearing (cm)

Absolute Weight Growth

The absolute weight growth during maintenance is calculated using the formula, as follows:
W = Wt-Wo

Information:

W = absolute growth of reared fish (g)

Wt = weight of fish at the end of rearing (g)

WO = Fish weight at the beginning of rearing (g)

2.4.2. Specific Growth Rate

The specific growth rate during maintenance is calculated using the formula, as follows:
In Wt — In WO

SGR = fx 100%
Information:
Wt = weight of fish at the end of rearing (g)
WO = Fish weight at the beginning of rearing (g)
t = Time (days)
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2.4.3. Feed Efficiency

Feed efficiency is calculated using the following formula:
_ (Wt—Wwd) — Wo
B F

EP x 100%

Information:

EP = Feed efficiency (%)

Wt = final weight of fish biomass (g)
Wo = initial weight of fish biomass (g)
Wd = Weight of dead fish (g)

F = weight of feed given (q)

2.4.4. Survival Rate
The percentage of survival rate can be calculated using the formula, as follows:

Nt
SR = —x100%
No

Information;

SR = Survival Rate (%)

NO = Number of fish at the beginning of maintenance (tail)
Nt = Number of fish at the end of maintenance (tail)

2.4.5. Water quality
Water quality parameters measured are temperature and pH. Measurement of temperature and
pH of maintenance water is carried out every morning and when the fish die.

2.5. Analysis Data
Growth data, spesific growth rate, feed efficiency, survival, and water quality obtained will then be
processed using Microsoft Excel and analyzed descriptively and supported by literature.

3. Results and Discussion

After maintaining the fish for 35 days of rearing, data on growth in absolute weight, absolute

length, specific growth rate (SGR), feed efficiency (FE), and survival rate (SR) during rearing can be
seen in Table 2.

Table 2. Data of absolute length growth, absolute weight growth, specific growth rate (SGR), feed

efficiency (EP), survival rate (SR) of catfish

Treatments Absolute Absolute SGR (%) FE (%) SR (%)
length growth  weight growth
(cm) (9)
PO 5.13 8.43 5.01 95.77 76
P1 5.17 10.57 5.49 100.83 60

Based on the results obtained in Table 5.1 shows the growth of catfish at absolute length

with the addition of papaya leaf meal which is 5.17 cm and commercial feed 5.13 cm. The absolute
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weight with the addition of papaya leaf flour was 10.57 g greater than the commercial feed (control)
of 8.43 g, this is thought to be the effect of the papain enzyme contained in papaya leaves. The
papain enzyme has the function of increasing digestibility in fish so that the growth of fish treated
with feed with the addition of papaya leaf meal is higher (Isnawati et al., 2015). This is because
papaya leaves contain papain enzymes that have broad proteolytic activity against the protein, short
peptide bonds, amino acid esters, and amide groups, especially those involving basic amino acids
such as arginine, lysine, and phenylalanine (Amri and Mamboya, 2013). The papain enzyme is a
protease enzyme that is used in the complete breakdown and breakdown of peptide bonds in
proteins into simpler peptide bonds through its hydrolysis ability. The more papain enzymes, the
more protein is hydrolyzed into amino acids which are available to be absorbed and used by the fish
body for the maintenance of body tissue, fish body activity, and also growth (Rachmawati et al.,
2016). This was also evidenced by the specific growth rate of fish which by feeding with the addition
of papaya leaves resulted in a higher growth rate of 5.49% compared to control, namely 5.01%.

The feed efficiency data obtained during the maintenance of the treated feed was 100.83%
while the control was 95.77% (Table 5.1). According to Ahmadi et al., (2012), feed efficiency is said
to be good when it is in the value of 50% -100%. According to Andisan (2012) the higher the feed
efficiency value, the more maximum the feed is used for fish. One of the causes of the difference in
the level of feed efficiency is influenced by the content and characteristics of the feed. The catfish
feed which is added with papaya leaf flour is higher than the catfish that is not given papaya leaf
flour. Papaya leaves have a lot of content, one of which is the protease enzyme which functions to
break down protein into amino acids so that it can improve feed digestibility (Isnawati et al., 2015).
Christianah and Badirat (2013) reported that the addition of 20% papaya leaf meal to catfish feed
formulations can increase the efficiency of protein utilization, growth, survival, and feed conversion.

The results of the percentage of survival data for catfish that are kept in treatment and
control have a range of 70% -76% (table 5.1) According to BSN (2014), the survival rate of catfish
measuring 5-7 cm (IV nursery) has a minimum survival value of 60 %. The survival of the treated
fish was lower than the fish fed the control diet, this was due to the addition of papaya leaf meal
containing excess anti-nutritional substances such as alkaloids and saponins (Kasiati et al., 2016),
which could reduce the survival of catfish. Based on Rosmawaty et al., (2016), increasing the high
concentration of saponins and alkaloids in feed can be toxic to carp, resulting in low survival. During
maintenance, water quality is always observed every day and the results are in the optimal range
(Table 3).

Table 3. Water quality

Water quality PO P1
Temp (°C) 26.1 —29.2 26.5-29.5
pH 6.8 -8.1 6.7 -8

Water quality is the most concerning factor in fish farming because if it does not affect the
survival or growth of fish. Good water quality in catfish farming according to BSN (2000), the optimal
temperature for catfish is in the range of 25-30°C and pH of 6.5-8.5. Water temperature in
maintenance ranges from 26.1 - 29.2°C and pH 6.8 - 8.1. The water quality is the optimal range for
catfish so that growth is not disturbed, if the water quality is below or above the optimal value it
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can be causing fish stress and decreased appetite for fish which causes fish growth to slow down or
the most extreme impact causes death in the fish being kept.

4. Conclusion

Based on the results obtained, it can be concluded that the addition of papaya leaf meal to fish
feed resulted in the absolute weight growth of catfish of 10.57 g, absolute length growth of catfish
5.17 cm, the specific growth rate of 5.49%, and feed efficiency of 100.83%.
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