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ABSTRACT

Goldfish is one of the most popular freshwater cultivated fish
because it is one of the freshwater commodities that has
economic value and is sold at a price that is affordable to all
groups. Ginger is a natural ingredient that can stimulate fish
growth. The purpose of this study was to determine the
effect of adding ginger to feed and to determine a good dose
of ginger for growth and survival rates of carp (Cyprinus
carpio). This research was conducted by experimental
method using completely randomized design (CRD) with 5
treatments and 3 replications. The treatments given were
Treatment 1: 0 grams, without adding ginger / kg of feed
(control), Treatment 2: 2.5 grams of ginger / kg of feed,
Treatment 3: 5 grams of ginger rhizome / kg of feed,
Treatment 4: 7.5 grams of ginger / kg of feed, Treatment 5:
10 grams of ginger / kg of feed. The results showed that the
addition of ginger had no significant effect on absolute
length growth, absolute weight growth, feed conversion
ratio, and feed efficiency, but had a significant effect on the
survival rate of goldfish (cyprinus corpio). And a good dose of
ginger is in P2 treatment with a dose of 2.5 grams of ginger,
because it has been able to show a good survival rate of
100%.

INTRODUCTION

Goldfish (Cyprinus carpio) is one of the freshwater fish commodities belonging to the
genus Cyprinidae. Goldfish is one of the freshwater cultured fish that is favored by the
community both for consumption and as ornamental fish. Goldfish are popular because they
are one of the freshwater commodities that have economic value and are sold at affordable
prices by all people. The price of goldfish in general is Rp. 30.000/kg and this price is the
benchmark price for West Lombok district (Rika et al., 2016). Apart from the price point of
view, goldfish is widely consumed because it tastes delicious, savory and has a high nutritional
content. Based on data obtained from the nutrition directorate of the Indonesian Ministry of
Health (1981), carp contains 4.5 grams of protein, 23.1 grams of carbohydrates, and 0.2 grams
of fat. In addition, carp contains calories (cal) 86, phosphorus (P) 134 mg, calcium (Ca) 42 mg,
iron (Fe) 1 mg, Vitamin B1 0.22 mg and water as much as 71 mg/head. This makes people's
interest to consume goldfish increasing along with the increase in people's living standards.
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Market demand for carp continues to increase from year to year, from 282,695 tons in
2010 to 484,110 in 2014 (KKP, 2015) and has increased production from 461,546 tons in 2015
to 498,297 tons in 2016 with an average increase by 7.43% per year (DGT, 2017 in Rahmad,
2015).

In meeting the increasing market demand, it is necessary to have a method that can
stimulate fish growth. Efforts to increase the growth of carp can help farmers shorten
production time, increase feed efficiency, minimize production costs and increase production
yields. Several methods have been applied by cultivators, one of which is in the field of
nutrition by using a variety of high-protein ingredients, especially those derived from
vegetable materials as a substitute for fish protein, which has shown satisfactory results, but
the price is quite expensive and unaffordable for farmers (Higgs et al., 2009 in Balseran and
Manoppo, 2015), so that additional supplements from natural ingredients are needed that
can stimulate fish growth.

Ginger is a natural ingredient that has the potential to stimulate fish growth. According
to Cyahano et al. (2012), ginger is known to contain essential oils that have a fragrant aroma
so that it can stimulate and arouse appetite and digestive glands, increasing the performance
of enzymes that can help the digestive process in processing feed because ginger contains
digestive enzymes, namely proteases and lipases, respectively. digest protein and fat, and
ginger also contains antimicrobial and immunostimulating properties. In addition, according
to Balseran and Manoppo (2015), ginger also contains vitamins A, B and C, each of which
affects the growth of fish.

Previous research conducted on tilapia reared for four weeks showed that tilapia treated
with ginger flour had three times greater growth than fish that were not treated (control fish)
(Balseran and Manoppo, 2015). However, so far, literature studies that have been carried out
show that the addition of ginger to carp (Cyprinus carpio) feed has never been applied. Based
on this background, it is necessary to conduct research on the effect of using ginger in feed on
the growth and survival rate of carp (C. carpio).

METHODOLOGY

This research was conducted for 48 days, from June 19, 2020, to August 5, 2020, at the
Aquaculture Laboratory, Aquaculture Study Program, Faculty of Agriculture, Mataram
University.

This research was conducted by experimental method using a completely randomized
design (CRD) with 5 treatments and 3 replications to produce 15 experimental units. The
treatments used were as follows: Treatment 1: 0 grams, without the addition of ginger/kg
feed (control), Treatment 2: 2.5 grams ginger/kg feed, Treatment 3: 5 grams ginger/kg feed,
Treatment 4: 7 ,5 grams of ginger / kg of feed, Treatment 5: 10 grams of ginger / kg of feed.

The tools used in this research are containers, scales, aerators, hoses and aeration
stones, waring, blender, sieve, seser, knife, stationery, tissue, small bucket, camera, pH meter,
DO meter, thermometer, sprayer, and a ruler, and the materials used in this study were carp
(Cyprinus carpio), ginger, aquades, commercial pellet feed, and fresh water.
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Research procedure
Ginger Flour Making

First, the emprit ginger obtained from the market is washed and then peeled and sliced
into thin pieces by splitting, then air-dried for 7 days (until dry and can be ground). The dried
ginger is then made into flour using a blender and sifted to get a fine powder.

Mixing Ginger in Feed

The mixing of ginger in the feed begins with the ginger that has been in the form of flour
weighed according to the required dose using a digital scale with an accuracy of 0.01 g, then
adjusted to Treatment 1: 0 grams, without the addition of ginger / kg of feed (control),
Treatment 2 : 2.5 grams of ginger / kg of feed, Treatment 3: 5 grams of ginger / kg of feed,
Treatment 4: 7.5 grams of ginger / kg of feed, Treatment 5: 10 grams of ginger / kg of feed. The
weighed ginger was then dissolved in a little distilled water (100 ml of distilled water in each
treatment) then mixed evenly into the FF-888 commercial pellet feed by spraying it using a
sprayer, then air-dried at room temperature. After drying, put it in a plastic box and store it in
the refrigerator until it is used.

Preparation of research containers and tools

The maintenance container used is a container with a volume of 20 liters as many as 15
units. The containers are arranged according to the research plan. After the containers are
clean and dry, an aeration hose and an aeration stone are installed in each container to supply
oxygen in the maintenance container.

Test Fish Preparation
The fish used in this study were carp with an average length of 5-6 cm and an average
weight of 2.8-6 grams. The fish used are healthy, move agile, and are not deformed.

Spread
The goldfish are selected first, then the fish are stocked in 15 containers with a volume
of 20 liters. In 1 container of fish stocked with a density of 10 fish / 10 liters of water.

Acclimatization

Acclimatization was carried out for 3 days to prevent fish from being stressed by sudden
changes in water media. During the three-day acclimatization process, the fish were fed
commercial pellets that had not been treated with the at station method with a dose of 3% of
the biomass, the frequency of feeding was 2 times a day at 08.00 am and 16.00 pm. This is in
accordance with the statement of Gusman and Muhammad (2014) in Mustofa et al. (2018)
that the frequency of feeding carp is 2 times a day, namely at 08.00 and 16.00 WITA.

Water Quality Management

During maintenance, siphoning is carried out to remove the remaining faeces and
uneaten feed from the container. Siphoning is done once a day, in the morning before
feeding. Then do the water change as much as 30% (depending on the condition of the water)
and the addition is carried out in proportion to the water removed. Measurement of water
quality which includes temperature, pH, and DO.
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Maintenance

Fish maintenance was carried out for 30 days to see the growth and survival rate of
fish. Every 10 days the weight and length of the fish were weighed to determine the increase
in length and weight of the fish and to determine the weight of the feed that would be given
in the next 10 days.

Research Parameters
Absolute length growth

Absolute length growth (L) was calculated by the formula of Effendie (1997) in Saputra
et al. (2018), as follows:

L=Lt—Lo
Description:
L : Growth length (cm)
Lt : Length of fish at time t (cm)
LO : Length of fish at the start of the study (cm)

Absolute weight growth
The average daily growth was calculated using the Effendie formula (2002) in Saputra et
al. (2018), as follows:
W = Wt - Wo

Description:

w : Absolute Growth(g)

Wt : Fish weight at time t (g)

WO  : Fish weight at the start of the study (g)

Feed Conversion Ratio
Parameters in showing efficiency in feeding during the study. The feed conversion ratio
was calculated according to Effendie (1997) in Saputra et al. (2018), as follows:

F
FCR = Wev Dy = wo
Description:
FCR :Feed Conversion Ratio
F : Total amount of feed given (g)

Wt : Total weight of fish at the end of the study (g)
Wo  :Total weight of fish at the beginning of the study (g)
D : Weight of fish that died during the study (g)

Feed Efficiency

Comparison between the increase in body weight produced with the amount of feed
consumed during maintenance. Feed Efficiency (EP) is calculated based on the formula Effendi
(1997) in Saputra et al. (2018) as follows:

EP = (Wt+D)- Wo

Description:
EP : Feed Efficiency (%)
Wt : Average weight of fish at the end of the study (g)

X100 %
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WO  : Average weight of fish at the beginning of the study (g)
F : Total amount of fish feed given (g)
D : Weight of fish that died during the study (g)

Survival Rate
Fish survival was calculated using the Effendi (1978) formula in Widiastuti (2009) as
follows:

SR =X x100%
No

Description:

SR : Survival rate (%)

Nt : Number of live fish at the end of rearing (tails)
No : Number of fish at the beginning of stocking (tails)

Water quality

Water quality data is supporting data which includes temperature, DO and pH. Data
collection for DO and pH is done once a week. Meanwhile, temperature measurements were
carried out every day, namely in the morning and evening.

Data analysis

Observation data on absolute length growth, absolute weight growth, feed conversion
ratio, feed efficiency and survival rate were tested using Analysis of Variance (ANOVA) and if
they were significantly different then continued with Duncan's test at 5% significance level,
while the quality observation data water was analyzed descriptively.

RESULT

The results of this study showed that the addition of ginger to feed had no significant
effect on absolute length growth, absolute weight growth, feed conversion ratio, feed
efficiency, but gave a significant effect on the survival rate of carp.

Absolute Length Growth

The results of the analysis of variance (ANOVA) showed that the addition of ginger to
feed had no significant effect on the absolute length growth of carp (P> 0.05). The results of
absolute length growth can be seen in Figure 1.
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Figure 1. Graph of Absolute Length Growth of Goldfish (Cyprinus carpio)
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Growth can be interpreted as an increase in length or weight over time. Based on the
results of the analysis of variance (ANOVA) showed that the addition of ginger to the feed had
an insignificant effect (P>0.05) on the absolute length growth of carp.

Absolute Weight Growth

The results of the analysis of variance (ANOVA) showed that the addition of ginger to
the feed had no significant effect on the absolute weight growth of carp (P>0.05). The results
of absolute weight growth can be seen in Figure 2.
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Figure 2. Graph of Absolute Weight Growth of Carp (Cyprinus carpio)

From the results of this study, the absolute weight growth of treatment P1 was 15.60
grams, treatment P2 was 21.53 grams, treatment P3 was 20.73 grams, treatment P4
was 20.80 grams, and the absolute weight growth for treatment P5 was 21.26 grams.

Feed Conversion Ratio

The results of the analysis of variance (ANOVA) showed that the addition of ginger to
feed had no significant effect on the Feed Conversion Ratio of carp (P>0.05). The results of the
feed conversion ratio can be seen in Figure 3.
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Figure 3. Graph of Carp (Cyprinus carpio) Feed Conversion Ratio

Based on the results of analysis of variance (ANOVA) showed that the addition of ginger
to the feed had an insignificant effect on the Feed Conversion Ratio of carp (P>0.05). The feed
conversion ratio graph in Figure 6 shows that, on average, the highest Feed Conversion Ratio
was shown by carp without the addition of ginger to the feed with a feed conversion ratio
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value of 2.20, then followed by treatment 5 with the addition of ginger at a dose of 10 grams
with a value of FCR of 1.96, then treatment 2 with a dose of 2.5 grams with an FCR value
of 1.76, then treatment 4 with a dose of 7.5 grams of ginger with an FCR value of 1.83, and
the lowest FCR value was found in treatment 3 with a dose of 5. grams of ginger with an FCR
value of 1.76.

Feed Efficiency

The results of the analysis of variance (ANOVA) showed that the addition of ginger to
the feed had an insignificant effect on the feed efficiency of carp (P>0.05). The results of
observations of Feed Efficiency (EP) can be seen in Figure 4.
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Figure 4. Graph of Feed Efficiency of Carp (Cyprinus carpio)

Feed efficiency is defined as the value of the ratio between the weight gain of fish and
the weight of feed consumed during the rearing period expressed in percent. From the results
of the research, the P1 treatment showed the feed efficiency value of 45.68%, the P2
treatment of 53.64%, the P3 treatment of 57.21%, the P4 treatment of 54.22%, and the P5
treatment of 52.20%. The results of analysis of variance using one-way analysis of
variance showed that the feed efficiency values were not significantly different (P>0.05).

Survival Rate

Based on the results of the One-Way Annova test analysis showed that the addition of
ginger feed had a significant effect (P< 0.05) on the survival of carp. The results of
observations of the survival rate of goldfish can be seen in Figure 5.
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Figure 5. Graph of Survival Rate of Goldfish (Cyprinus carpio)

Based on the graph of the survival rate, feeding with the addition of ginger showed a
better survival rate than the treatment without the addition of ginger. In treatment P2, P3,
P4, and P5 showed the same survival results, namely 100%, while in P1 (Control) the survival
scores were 93.33%.

Water quality

Water quality is one of the external factors that can affect the growth of carp. The water
guality parameters measured during the study can be seen in the table below.
Table 1. Water Quality Data

Parameter Treatment Value Range Eligibility Library
Temperatur (°C) P1 25.8°C - 28.2°C 25°C-320C
P2 26.2°C - 28.1°C (Makaminan, 2011)
P3 26.2°C -28.5°C
P4 26.1°C - 28.2°C
P5 26.3°C—28°C
DO P1 43 mg/l-55mg/l >4 mg/
P2 43 mg/l-5.4mg/l (Wirahadi, 2014)
P3 4.3 mg/l-5.5 mg/l
P4 4.4 mg/l - 5.6 mg/l
P5 4.3 mg/l-5.5 mg/l
pH P1 7.6-7.9 6,5-8,5
P2 7.5-7.9 (Wirahadi, 2014)
P3 76 -79
P4 7.6-7.9
P5 7.5-7.9

The results of temperature observations during the study were found in the range of
25.8 0 C-28.5 0 C. Meanwhile, the DO measurement results during the study showed that DO
range from 4.3 mg/l -5.6 mg/l. And for the pH value on the maintenance media during the
study ranged from 7.5-7.9.

DISCUSSION

From the results of this study, the absolute length growth of treatment P1 is 6.50 cm,
treatment P2 is 6.40 cm, treatment P3 is 8.56 cm, treatment P4 is 8.13 cm, and the absolute
length growth is treatment P5 is 6 ,56 cm. The difference in absolute length growth which was
relatively small between the treatments in this study was presumably because the doses of
ginger used, namely 2.5 grams, 5 grams, 7.5 grams, 10 grams, were not appropriate and did
not influence the length growth of carp, thus showing inconsistent results really different. The
absolute length growth that was not significant between the control treatment and the
treatment with the addition of ginger in this study was presumably because the ginger
material added to the feed was already scattered in the rearing media at the time of feeding
the test animals. The spread of ginger material in the feed was probably due to the use of the
direct spraying method on the feed being less effective and the ginger not absorbing into the
feed so that it did not provide any effect and benefit on the growth of carp. In addition, it can
be noticed that on the maintenance media there are remnants of ginger stuck to the
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maintenance media. This causes the content contained in ginger such as vitamin A and vitamin
B which should be able to stimulate the growth of carp does not have such a significant effect
on the growth of carp. Azrimaidaliza (2007) stated that Vitamin A affects protein synthesis,
namely cell growth. Vitamin A is needed for bone development and growth. While vitamin B
has benefits as described by Yuniati and Almasyhuri (2012), it can accelerate growth,
accelerate cell regeneration, formation of red blood cells, and maintain immunity and tissue
formation.

Growth is not only influenced by feed but can also be influenced by other factors such
as genetic characteristics of fish, physiological conditions of fish, digestibility of feed and other
factors. In addition, the growth of fish length is influenced by the space and movement of the
fish itself. This is reinforced by Prihadi (2007) which states that growth is influenced by several
factors, namely internal and external factors, while internal factors include heredity, disease
resistance and ability to utilize food, and fish size. while external factors include physical,
chemical and biological characteristics of the waters. In addition, fish growth patterns can be
caused by other factors. Kusmini et al (2018) state that growth can be influenced by biological
factors related to genetic body shape, age, size, gender in a species, it can also be influenced
by individual fitness conditions, food availability, and individual growth.

Based on the results of the analysis of variance (ANOVA) showed that the addition of
ginger to the feed had an insignificant effect (P>0.05). This indicated that the addition of
ginger to the feed had no significant effect on the absolute weight growth of carp. The
addition of ginger to the diet in this study showed contradictory results from previous
studies. Belseran and Manopo (2015) stated that fish that were treated with ginger had a body
weight of about three times greater than the body weight of fish that were not treated with
ginger. Similar results were reported by Nya and Austin (2009) where rainbow trout
(Oncorhyncus mykiss) fed a diet with the addition of ginger as much as 1 — 10 g/kg
feed resulted in a significant increase in growth compared to the growth rate of fish that were
not treated with ginger (control).

The difference in absolute weight growth that was not significant between the
treatments in this study was presumably because the doses of ginger used, namely 2.5 grams,
5 grams, 7.5 grams, 10 grams were not appropriate and did not influence the weight growth
of carp. In addition, the absolute weight growth that was not significant in this study was
presumably because the ginger material added to the feed was already spread in the rearing
media at the time of feeding the test animals. The spread of ginger material in the feed was
probably due to the ineffective use of the direct spraying method on the feed, so that the
ginger was not absorbed properly and had less effect and benefit on the growth of carp. In
addition, it can be noticed that on the maintenance media there are remnants of ginger stuck
to the maintenance media.

The feed conversion ratio is the ratio of the amount of feed needed to produce 1 kg
of cultured fish meat. Figure 6 shows that, on average, the highest feed conversion ratio was
displayed by carp without adding ginger to the feed with a feed conversion ratio value of 2.20,
namely in treatment 1, then followed by treatment 5 with the addition of ginger at a dose of
10 grams. The feed conversion ratio in treatment 1 without the addition of ginger
was 2.20 higher than the other treatments. This indicates that the feed quality of the control
treatment was less good than the other treatments. Sanoesi et al (2003) in Susanti (2004)
stated that a high feed conversion value means that the quality of the feed provided is not
good. The quality of a feed is not only seen from the value of feed efficiency but can also be
shown from the value of feed conversion. The lower value indicates that the food that can be
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utilized in the body is better, and the quality of the food is better too, because giving the same
amount of feed will give a higher body weight gain. However, the FCR value in this study was
considered high and not good because according to DKPD (2010) in Ihsanudin et al (2014) the
value of the food conversion ratio (FCR) was quite good ranging from 0.8 to 1.6. Gusman and
Muhammad (2014) in Jasansong (2020) also reported that carp fed with a dose of 3% of the
total biomass had an FCR value ranging from 1.2 to 1.6. The FCR value that is not good in this
study is thought to be because the nutrients and content of ginger are not absorbed by the
fish's body, because the FCR value is closely related to the nutrients contained in the feed and
the quality of the feed. In addition, Shofura et al (2017) stated that the size of the feed
conversion ratio was thought to be due to the absorption of different nutrients in each species,
age, size and number of test fish.

The test results showed that the addition of ginger to feed had no significant effect on
the efficiency of carp feed. According to Marzugi et al (2012), feed efficiency shows how much
feed can be utilized by fish. Low feed efficiency values indicate that fish need more feed to
increase their weight. According to Kordi (2011) in Hidayat (2013), the higher the feed
efficiency value, the more efficient the use of feed by fish. Based on the results of the research
that has been done, the value of feed efficiency in the treatment of P2, P3, P4, and P5 is quite
good, because it ranges from 57.21% - 52.20%. This is in accordance with the statement of
Puspasari et al (2015) in Mustofa et al (2018), where the efficiency of using good feed for fish
in general is more than 50% or even close to 100%. While the treatment without the addition
of ginger rhizome (control) showed a poor feed efficiency value of 45.68% or less than
50%. The poor feed efficiency value in the control treatment was thought to be due to the
absence of adding ginger to the feed, because ginger contains volatile oils that can increase
fish appetite so that the feed can be utilized efficiently. This is reinforced by Chyano et al
(2012), ginger is known to contain essential oils that have a fragrant aroma so that it can
stimulate and arouse appetite and digestive glands. In addition, the efficiency of feed
utilization is closely related to the digestibility of fish to the feed given. According to Yanti et
al (2013), the digestibility of fish to a feed is influenced by several factors, namely the chemical
nature of water, water temperature, type of feed, size and age of fish, nutritional content of
feed, frequency of feeding and the number and types of digestive enzymes contained in the
feed. fish digestive tract.

Judging from the economic aspect, the recommended dose that should be used is P2
with a dose of 2.5 grams/kg of feed because with this dose it has been able to provide good
survival results in goldfish. The high survival rate of fish fed with the addition of ginger is
thought to be because ginger contains vitamin C which can maintain resistance and prevent
stress so that the survival rate of fish is high. This is in accordance with the statement of
Robiansyah et al (2018) which states that the function of vitamin C is to increase and also
normalize the immune system so as to prevent stress on fish fry. In addition, according to
Marzuki et al (1997) in Purwati et al (2015) vitamin C deficiency in aquatic organisms, for
example, is characterized by low growth, easy stress, and high mortality. In addition to the use
of ginger added to the feed, the survival rate is supported by good water quality control, this
is in accordance with Boyd (1998) in Syawal et al (2008) that a good environment will increase
fish resistance, while a poor environment This will cause the fish to be easily stressed and
reduce their resistance to bacterial attack. According to Yulianto (2006) in Vardian et al (2013)
graduation of life is influenced by internal factors and external factors, where internal factors
are factors of the individual fish, and external factors are factors that are influenced by feed
quality and water quality.
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Water quality plays an important role in the media where fish live. Water quality
parameters measured during the study were temperature, DO, and pH. Temperature is a
condition that describes the hot and cold waters. Temperature also affects the level of fish
appetite and resistance to disease. The results of temperature observations during the study
obtained a range of 25.8 °C -28.5 °C. This temperature range is still within a reasonable range
in carp culture. This statement is in accordance with Makaminan (2011) in Darwis et al (2019),
that the optimum temperature range for fish life is between 25 °C-32 oC.

Dissolved Oxygen (DO) is a condition that describes the presence or absence of
dissolved oxygen in the waters. Dissolved oxygen is one of the limiting factors that are needed
by fish to live. Based on the results of DO measurements during this study, it was found that
DO range from 4.3 mg/l -5.6 mg/Il. The range of dissolved oxygen is still within normal levels
for carp cultivation. This statement is in accordance with Wirahadi (2014) in Darwis et al
(2019), dissolved oxygen levels in waters or in ponds that are good for carp growth are >4
mg/I.

pH is a state of water, both acidic and basic. The high and low pH of a waters is
influenced by the presence of chemicals, both organic and inorganic, such as feed residues
and faeces in the fish that are kept. The pH value of the maintenance medium during the study
ranged from 7.5-7.9. The pH value is still within the normal range for goldfish life. This
statement is in accordance with Wirahadi (2014) in Darwis et al (2019), a good pH value for
carp cultivation ranges from 6.5 to 8.5. The pH value of a waters can affect the growth of the
biota in it, it can even cause death for the biota. This is supported by Copatti et al
(2011) in Mustofa (2018) which states that a neutral and slightly alkaline pH is recommended
for freshwater fish. According to Nirmala et al (2012) that the lethal pH for fish is less than 4
and more than 11, while a pH of 6.5 and more than 9.5 in a few hours will affect the growth
and production of fish.

CONCLUSION

The results showed that the addition of ginger mixed with carp feed had an insignificant
effect on absolute length growth, absolute weight growth, feed conversion ratio, and feed
efficiency, but had a significant effect on the survival rate of carp (Cyprinus corpio). Judging
from the results of the survival rate, a good dose of ginger was in the P2 treatment with a
ginger dose of 2.5 grams/kg of feed, because it was able to show a good survival rate of 100%.
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