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ABSTRACT

Freshwater crayfish (Cherax quadricarinatus) is a valuable aquaculture commodity with relatively easy cultivation.
However, low larval survival during early developmental stages remains a major challenge in its farming. This
study aims to evaluate the effects of dissolved glucose and amino acid combinations on growth characteristics,
molting frequency, and survival rate. The research was conducted in the Greenhouse of the Faculty of Agriculture,
Animal Husbandry, and Fisheries, Universitas Muhammadiyah Parepare, using hatchery-produced crayfish larvae.
Four dosage combinations were tested: A) 100 ppm glucose + 250 ppm amino acids, B) 150 ppm glucose + 200
ppm amino acids, C) 200 ppm glucose + 150 ppm amino acids, and D) 250 ppm glucose + 100 ppm amino acids,
each replicated three times. The results showed that glucose and amino acid combinations significantly affected
crayfish length growth. The highest absolute length growth was observed in the 250 ppm glucose + 100 ppm
amino acid group. Meanwhile, the 150 ppm glucose + 200 ppm amino acid combination showed the best
performance in molting frequency, number of molting crayfish, survival rate, and percentage of surviving crayfish.
The optimal treatment for supporting freshwater crayfish growth and development was the 150 ppm glucose +

200 ppm amino acid combination.

Introduction

Freshwater lobster Cherax gquadricarinatus is a
fishery commodity with great potential due to its
advantages, such as ease of cultivation and high
economic value. Although hatchery activities for
freshwater lobsters have been widely conducted,
several major challenges remain that affect the
survival rate of larvae (juvenile lobsters). One of the
biggest challenges is the high cannibalistic behavior
during the larval stage, which often leads to mortality.
In addition to cannibalism, other factors influencing
the growth and survival of lobster larvae include
frequent molting cycles or shell shedding (Putri,
2019; Syaharudin, 2021; Yudhistira, 2022; and
Badjuka ez al, 2024). Slow growth may also result
from  inadequate nutrition or  suboptimal
environmental conditions.
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This issue poses a significant challenge in
freshwater lobster hatchery practices, necessitating
special treatments such as providing optimal feed to
suppress cannibalistic behavior and improve the
survival and growth of lobster larvae. The most
influential factor affecting the performance of
freshwater lobster larvae is the availability of
nutrients and their utilization for energy
(Mutmainnah, 2019; Mutmainnah e al, 2019;
Mutmainnah ¢/ al, 2024). The incomplete
development of the larvae's digestive system results
in suboptimal feed utilization. Therefore, it is
essential to provide feed materials that can be directly
utilized without undergoing complex digestive
processes. One organic material that can be directly
utilized is dissolved glucose and essential amino
acids.
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Dissolved glucose is a type of simple carbohydrate
capable of providing rapid energy for freshwater
lobster larvae. Unlike complex nutrients, dissolved
glucose can be directly absorbed by the body without
undergoing complex digestion processes. Its role as
an energy source and energy reserve in the form of
glycogen has been supported by various studies
(Montung et al., 2015; Mutmainnah ez a/., 2019), The
administration of dissolved glucose has been shown
to improve survival rates and enhance growth in
various  species. Mutmainnah es  al, (2019)
demonstrated that dissolved glucose plays a role in
improving the survival and growth of crab larvae,
where dissolved glucose contributes positively to
their development and survival.

Essential amino acids are key components in
protein formation, playing a critical role in the growth
and development of tissues in freshwater lobster
larvae. Insufficient protein in the diet will reduce
growth or cause weight loss, as protein is taken from
less important tissues to maintain more vital ones.
Amino acids are divided into two types: essential
amino acids and non-essential amino acids. Essential
amino acids cannot be synthesized by the body (Sari
et al., 2017; Rahayu e# al., 2020; Umar, 2023). Given
the underdeveloped digestive system of larvae,
providing essential amino acids in an easily
absorbable form is crucial. Amino acids support
muscle development, tissue regeneration, and
strengthen the immune system of the larvae. By
offering nutrients that are readily absorbed, such as
essential amino acids, larvae can maximize their
growth during this critical early stage. Proper
administration of amino acids can accelerate growth,
reduce mortality rates, and enhance resistance to
stress and diseases. Research indicates that the
provision of amino acids improves survival rates and
promotes growth in crab larvae (Mutmainnah e a/.,
2024), vannamei shrimp (Rachmawati e/ a/., 2021),
and Nile tilapia (Rahayu e7 a/, 2024).

Several studies have explored the individual
benefits of dissolved glucose and amino acids;
however, research on their combination as a
supplement to support the survival and growth of
freshwater lobster larvae has yet to be thoroughly
examined. Therefore, this study was conducted to
evaluate the effects of the combination of dissolved
glucose and amino acids on growth characteristics,
the number of lobsters undergoing molting, molting
frequency, and the survival rate of freshwater
lobsters.

Depik Jurnal Ilmu-Ilmu Perairan, Pesisir dan Perikanan
Volume 14, Number 1, Page 45-51

Materials and Methods

This study was conducted in the Green House of
the Faculty of Agriculture, Livestock, and Fisheries,
Universitas ~ Muhammadiyah  Parepare.  The
freshwater lobster larvae used in this study were
sourced from a previous cultivation process. The
rearing media consisted of 12 black plastic basins,
each with a capacity of 15 liters. Before use, each
container was cleaned with detergent and chlorine to
eliminate any potential bacteria. After rinsing with
running water, the containers were dried for 12
hours. Each container was then filled with 15 liters of
water and equipped with an aeration system to ensure
proper oxygenation.

In this study, the stocking density was set at 30
larvae per container. The larvae were stocked in the
morning, followed by an acclimatization process to
adjust the larvae to the new rearing conditions. The
feed provided in this study was a combination of
essential amino acids and dissolved glucose. Water
quality was monitored daily, and water changes were
carried out weekly.

Research Design and Parameters

This study was designed using a Completely
Randomized Design (CRD) consisting of 4 treatment
doses, each with 3 replications. Thus, the study
comprised 12 experimental units. The layout of the
experimental containers will be randomized. The
treatments to be tested are combinations of dissolved
glucose and multiple amino acids. The application of
amino acid and dissolved glucose combinations will
be conducted once every 2 days. The treatment doses
are as follows:

A =100 ppm glucose + 250 ppm amino acids

B = 150 ppm glucose + 200 ppm amino acids

C = 200 ppm glucose + 150 ppm amino acids

D = 250 ppm glucose + 100 ppm amino acids

The parameters analyzed in this study are the
growth characteristics of freshwater lobsters:

PP = Length growth (cm);

PB = Absolute weight growth (g);

JUG = Number of moulting events (times);

JYM = Number of lobsters undergoing moulting
(individuals);

FM = Moulting frequency;

NT = Number of lobsters alive at the end of the
study (individuals);

SR = Lobster survival rate (%).
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Results

Growth Characteristics of Freshwater Lobster

Table 1. Recapitulation of the Analysis of Variance
(ANOVA) for the effect of several

Depik Jurnal Ilmu-Ilmu Perairan, Pesisir dan Perikanan
Volume 14, Number 1, Page 45-51

Table 3. Correlation Matrix of Freshwater Lobster
Growth Characteristics in Response to
Glucose and Amino Acid Combinations

Karakter

Amatan () PP PB JUG JYM FM  NT
combinations of glucose and amino acids B 0498
on the growth of freshwater lobsters UG 0053n 0484w
Observational Mean R- Mean Coefficient of JYM 0,234 -0,593* 0,667*
Character Square Square Variation (%) ) 03 0 -
PP 0.077" 0.829 1083 6.001 L g2lar 021 022 071
PB 0.048n 0.608 1.677 20.905 NT 0,149 0,118m -0,559m -0,3780  0,107=
JUG 4.0830 0.436 11.250 0.436 SR 0,221 0,122 0,579 0,375 0,138m ),973**
JYM 2.305m 1.435 6.750 42.695 Explanation: * = significant at o 5%; tn = not significant at both o
FM 0.045 0.401 0.613 30.931 50% and 1%.
NT 6.188m 0.775 12.625 12.782
SR 105.836 0.668 55.372 15.064
Explanation: (*)= significant at « 5%; tn = not significant at both « 5% 2981
and 1%; PP = Absolute Length Growth; PB = Absolute Weight
Growth; JUG = Number of Moulting Events (times); JYM = Number
of Lobsters Undergoing Moulting (individuals); FM = Moulting
Frequency; NT = Number of Lobsters Alive at the End of the Study; > 7065
SR = Survival Rate (%0) £
o T
Table 2. Absolute Length Growth Characteristics in B
Response to the Combination of Glucose .
and Amino Acids in Freshwater Lobster '
Length
Treatment
Growth
100 ppm glucose + 250 ppm amino acids 1.80b 100.00 , ] |
150 ppm glucose + 200 ppm amino acids 2.10n PP WG o A Nt SR P
. . ! Variables

200 ppm glucose + 150 ppm amino acids 1.902b ;

250 ppm glucose + 100 ppm amino acids 2.13 Figure 2. Dendrogram of Lobster Growth
Explanation: Numbers followed by the same letter ate not Characteristics Based on Phenotypic
significantly different at o = 5%. Similarity Constructed Using UPGMA

- with Jaccard's Coefficient.
6297
60.00 704
96 5183 12.664
50.00 -----------------1------------------
4000
1057 W1 4
2000 ne e L. 7 e a7
1000 164 153 133 600 077 057 I
18211 I 064 | 047
AT | | T T
7B 1UG ™ M NT R
70.89
» Glucose 100 ppm + Amino Acid 250 ppm ~ w Glucose 130 ppm + Amino Acid 200 ppm
Glucose 200 ppm + Amino Acid 150 ppm Glucose 250 ppm + Amino Acid 100 ppm
Figure 1. Administration of Glucose and Amino 10000
. 1 T
Acid Combinations at  Different 1 3 o4 2
. . Observations
Concentrations on the Following

Characteristics: PB = Absolute Weight
Growth; JUG = Number of Moulting
Events (times); JYM = Number of
Lobsters Undergoing Moulting
(individuals); FM = Moulting Frequency;
NT = Number of Lobsters Alive at the
End of the Study; and SR = Survival Rate
Percentage.
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Figure 3. Dendrogram of Glucose and Amino Acid
Combination Treatments for Enhancing
Lobster Growth Based on Phenotypic
Similarity Constructed Using UPGMA
with Jaccard's Coefficient. 1 = Glucose
100 ppm + Amino Acid 250 ppm; 2 =
Glucose 150 ppm + Amino Acid 200
ppm; 3 = Glucose 200 ppm + Amino
Acid 150 ppm; and 4 = Glucose 250 ppm
+ Amino Acid 100 ppm.
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Figure 4. Distribution of Glucose and Amino Acid
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Discussion

Table 1 shows that out of the seven observed
research parameters, only length growth exhibited a
significant difference at « = 5%. This indicates that
the combination of glucose and amino acids affects
the length growth of lobsters, while the other
parameters did not show significant differences. It is
suspected that other factors, such as environmental
conditions, may have had a more dominant influence
compared to the effects of the given supplementation
Yamin ¢ al., (2018). Growth can also be influenced
by genetic factors, environmental factors, and the
interaction between the two Yamin & Qadri, (2023).

The coefficient of variation (CV) in Table 1 shows
that the number of lobsters undergoing molting has
a CV value of 42.695%, which falls into the moderate
category. This indicates that the uniformity of data in
this parameter is relatively low (Yamin e/ o/, 2023;
Yamin & Qadri, 2023; Dely e al., 2024; Qadti e# al.,
2024). This means that the molting process in
lobsters is influenced by the combination of glucose
and amino acids. The higher the CV value, the greater
the data variation. This high variation is suspected to
be influenced by environmental factors and the
applied treatment.

Growth in lobsters is defined as an increase in
weight and length during the rearing population
(Prariska ez al., 2020; Lubis ez al., 2023). Table 2
shows that this parameter is significantly influenced
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Figure 5. Distribution of Glucose and Amino Acid
Combination Treatments to Enhance
Freshwater Lobster Growth for JYM and
JUG Characteristics.
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Figure 6. Distribution of Glucose and Amino Acid
Combination Treatments to Enhance
Freshwater Lobster Growth for SR and
NT Characteristics

by the combination of glucose and amino acids at «
= 5%. The best combination for length growth was
achieved with a glucose dose of 250 ppm + amino
acids at 100 ppm, resulting in an average growth of
2.13 cm. Conversely, the combination of 100 ppm
glucose + 250 ppm amino acids produced the lowest
length growth, at 1.80 cm. This indicates that glucose
plays a crucial role in lobster length growth, although
amino acids also contribute. Tian ¢ al, (2024)
Limited glucose availability in aquatic environments
can reduce growth rates and increase mortality. Chen
et al., (2023). Additionally, amino acids function as
biosynthetic precursors that support lobster growth.
Figure 1 illustrates various aspects of lobster
growth, including weight gain, number of molting
events, molting frequency, number of surviving
lobsters, and survival rate. The combination of 100
ppm glucose + 250 ppm amino acids resulted in the
highest weight gain, with an average of 1.82 g. This
increase occurs because amino acids support weight
growth as well as the lobster’s immune system,
allowing them to grow more (Mutmainnah, 2019; Lu
et al., 2020; Kurnia ef al., 2024; Saputra, 2024).
According to Saputra (2024), the availability of
amino acids is crucial for the growth and
development of lobsters. (Nankervis & Jones, 2022)
further stated that the minimum essential amino acid
requirements for lobsters consist of nine main types.
Thus, the combination of glucose and amino acids
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has a significant effect on lobster length and weight
growth, with the best results observed at 250 ppm
glucose and 100 ppm amino acids. However,
environmental factors also play a significant role in
influencing the final growth outcomes of lobsters.

The highest moulting frequency was observed in
the combination of 200 ppm glucose + 150 ppm
amino acids, with an average of 12.67 times. This
indicates that the administration of glucose and
amino acids plays an important role in metabolism,
specifically for cell proliferation. Sacristan e/ al.,
(2020); Goncalves et al, (2024) glucose plays an
important role in metabolism, where carbohydrates
trigger proliferation, while proteins serve as an energy
reserve during the differentiation (cell regeneration)
process in lobsters.

The combination of glucose and amino acids at
concentrations of 150 ppm and 200 ppm resulted in
the highest values for the number of lobsters
undergoing moulting, moulting frequency, number
of lobsters alive, and survival rate, with averages of
7.67 individuals, 0.77, 14.17 individuals, and 62.97%,
respectively. This indicates that this concentration
combination provides energy to enhance lobster
growth, moulting frequency, the number of lobsters
undergoing moulting, as well as the survival rate of
the lobsters. Menu-Courey ¢z a/., (2019); Wang e al.,
(2021) The metabolic process in the body and
appropriate energy can enhance lobster growth,
which is accompanied by an increase in its weight.
Sufficient energy availability, one of which is sourced
from glucose, plays a crucial role. (Mutmainnah ¢z a/.,
2019) a (Mutmainnah ez a/, 2019) It is essential for
organisms to achieve high levels of survival and
growth Rono ¢ al, (2018); Yousif et al, (2019)
essential and non-essential amino acids, when
provided in the appropriate amounts, can stimulate
molting hormones. Amino acids in the rearing
medium can accelerate the transition rate of larval
stages in crabs (Mutmainnah e a/., 2024).

Some of the observed characters described above
do not adequately represent selection traits for
obtaining the best treatment. Therefore, character
selection is needed based on the correlation values
obtained, as presented in (Table 3). The correlation
coefficient is a measure or index that indicates the
relationship between two variables, with coefficient
values ranging from +1 to -1 (Hairuddin e7 @/, 2020).

Table 3 shows that the character of the number of
lobsters undergoing moulting has a strong and
significant negative correlation (-0.593) with the
absolute weight growth. This means that each lobster
undergoing moulting results in a decrease in absolute
weight. The number of lobsters undergoing moulting
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has a strong, significant, and positive correlation
(0.667) with the number of moulting events in the
lobsters. Meanwhile, the survival rate is strongly,
significantly, and positively correlated with the
number of lobsters alive at the end of the study
(0.973). RS ¢z al., (2022) It produces six characters out
of the 16 observed characters that have a significant
and positive correlation with production, so these
characters can be used as selection traits to obtain the
best lobster phenotype. However, a clustering
analysis of the observed lobster traits is necessary, as
shown in Figure 2.

The results of the dendrogram show several
groups of lobster traits obtained from genetic
similarity using Euclidean distance. The degree of
relatedness of the traits ranges from 55% to 85%. At
a similarity distance of 70.65%, there are four groups
of traits: Group I, which includes the absolute length
growth trait; Group II, which includes the number of
moulting events, number of lobsters undergoing
moulting, and moulting frequency; Group III, which
includes the number of lobsters alive until the end of
the study and the survival rate percentage; and Group
IV, which includes the absolute weight growth trait.
However, when the similarity distance is increased to
85%, the lobster traits are divided into six groups.
This indicates that as the percentage of similarity
increases, the similarity between traits decreases.
Illahi, (2020); Makhziah, (2022) the dissimilatity
and/or similarity between the observed traits can be
determined based on clustering, which is based on
their Euclidean distance. Meanwhile, the clustering
performed based on the combination of treatments
is presented in Figure 3.

Figure 3 shows the dendrogram results using
Euclidean distance with a character similarity range
of 12.66% - 20%. Both the 12.66% and 20%
similarities form four clusters, with each treatment
in a different group. Therefore, the Euclidean
distance analysis is not able to predict the best
treatment. As a result, a scatterplot analysis based on
the selected observed characteristics from the
correlation values (Figure 4) was performed.

Figure 4 shows the division into four quadrants
of the distribution of treatment combinations of
glucose and amino acids based on the characteristics
of the number of lobsters undergoing moulting and
absolute weight growth. Quadrant I represents the
treatment combination of glucose 150 ppm + amino
acids 200 ppm, which increases the number of
lobsters undergoing moulting but decreases absolute
weight growth. Quadrant II represents the treatment
combination of glucose 100 ppm + amino acids 250
ppm, which increases both the number of lobsters
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undergoing moulting and absolute weight growth.
Quadrant III represents the treatment combination
of glucose 250 ppm + amino acids 100 ppm, which
decreases both the number of lobsters undergoing
moulting and absolute weight growth. Meanwhile,
Quadrant IV represents the treatment combination
of glucose 200 ppm + amino acids 150 ppm, which
reduces the number of lobsters undergoing
moulting but increases absolute weight growth.

Figure 5 shows the division into four quadrants
of the distribution of treatment combinations of
glucose and amino acids based on the characteristics
of the number of lobsters undergoing moulting and
the number of moulting events in lobsters.
Quadrant I represents the treatment combination of
glucose 150 ppm + amino acids 200 ppm, which
increases the number of lobsters undergoing
moulting but decreases the number of moulting
events in the lobsters. Quadrant II represents the
treatment combination of glucose 100 ppm + amino
acids 250 ppm, which increases both the number of
lobsters undergoing moulting and the number of
moulting events in the lobsters. Quadrant III
represents the treatment combination of glucose
250 ppm + amino acids 100 ppm, which decreases
both the number of lobsters undergoing moulting
and the number of moulting events in the lobsters.
Meanwhile, Quadrant IV represents the treatment
combination of glucose 200 ppm + amino acids 150
ppm, which reduces the number of lobsters
undergoing moulting but increases the number of
moulting events in the lobsters.

Figure 6 shows the division into four quadrants of
the distribution of treatment combinations of
glucose and amino acids based on the characteristics
of the number of lobsters alive at the end of the study
and the survival rate percentage of lobsters.
Quadrant I shows no distribution of glucose and
amino acid treatment combinations. Quadrant II
includes the treatment combinations of glucose 150
ppm + amino acids 200 ppm and glucose 200 ppm +
amino acids 150 ppm, both of which are capable of
increasing the number of lobsters alive at the end of
the study and the survival rate percentage. Quadrant
IIT includes the treatment combinations of glucose
100 ppm + amino acids 250 ppm and glucose 250
ppm + amino acids 100 ppm, both of which are able
to decrease the number of lobsters alive at the end of
the study and the survival rate percentage.
Meanwhile, Quadrant IV, like Quadrant I, also shows
no distribution of glucose and amino acid treatment
combinations. Based on Figures 4—0, it indicates that
appropriate glucose and amino acid requirements are
essential for the growth and development of lobsters.
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Conclusion

The combination of glucose and amino acid
treatments has a significant effect on the absolute
length growth characteristic. However, the number
of lobsters that molt and the molt frequency have a
moderate coefficient of variation, indicating that
these characteristics exhibit a varied data distribution.
The combination of glucose 250 ppm + amino acid
100 ppm was able to increase absolute length growth
compared to other treatments. Meanwhile, the
combination of glucose 150 ppm + amino acid 200
ppm produced the highest performance in terms of
the number of lobsters that molted, molt frequency,
number of lobsters alive at the end of the study, and
the survival percentage of lobsters. The number of
lobsters that molted had a strong and significant
negative correlation (-0.593) with the absolute weight
growth characteristic. The survival percentage
showed a strong positive and significant correlation
(0.973) with the number of lobsters alive at the end
of the study. At a similarity distance of 70.65%, four
groups of characteristics were formed. Meanwhile,
the treatment clustering based on similarity distances
of 12.66% - 20% resulted in four different groups.
The treatment combinations that can be used to
improve growth and development in freshwater
lobsters are glucose 100 ppm + amino acid 250 ppm
and glucose 150 ppm + amino acid 200 ppm.
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