
AACL Bioflux, 2026, Volume 19, Issue 2. 
bioflux.com.ro/aacl 665 

 

 
Length-weight relationship and condition factor of 
papain-fed Cherax quadricarinatus craylings 
1,2Nurmeta A. Ahajan, 1Yashier U. Jumah, 1Gerly-Ayn J. Tupas, 3Merlilyn Q. 

Amlani, 1Wahaymin M. Jamil, 4Maila V. Pan, 1Rizal J. F. Robles 

 
1 Department of Aquaculture, College of Oceanography, Fisheries, Environmental Science 

and Technology, Mindanao State University-Tawi-Tawi College of Technology and 
Oceanography, Tawi-Tawi, Philippines; 2 Department of Fisheries, College of Fisheries, 

Mindanao State University-Sulu, Sulu, Philippines; 3 Department of Food Science and 
Innovation, College of Oceanography, Fisheries, Environmental Science and 

Technology, Mindanao State University-Tawi-Tawi College of Technology and 

Oceanography, Tawi-Tawi, Philippines; 4 Department of Fisheries, College of Fisheries 
and Marine Sciences, Zamboanga State College of Marine Sciences and Technology, 

Fort Pilar, Zamboanga City, Philippines. Corresponding author: N. A. Ahajan, 
nurmeta.arasad@msusulu.edu.ph. 

 
 

Abstract. In aquaculture, the growth and health of high-value species like the Australian red claw, 

Cherax quadricarinatus, can be enhanced through optimized diets. Supplementing feed with papain, a 

proteolytic enzyme from Papaya carica, improves protein digestion and nutrient absorption, supporting 

growth and health condition. This study investigates the effect of varying dietary levels of papain on the 

length–weight relationship (LWR) and condition factor of C. quadricarinatus over a 45-day culture period. 

The experimental treatments consisted of varying inclusion levels of papain added to commercial diets: 
T1 (0.0% kg-1), T2 (0.07% kg-1), T3 (0.08% kg-1), T4 (0.09% kg-1), and T5 (0.10% kg-1). A total of 225 

craylings were randomly assigned to 15 culture units in a completely randomized design. After 45 days of 

culture, all treatments significantly enhanced growth performance: the T3 group recorded the highest, 

while the control (T1) group recorded the lowest growth. Based on the findings of the LWR analysis, 

papain supplemented in the diet of C. quadricarinatus at an inclusion level of 0.08% promote weight 

gain. The positive allometric growth observed in T3 (b=3.6090), suggests that papain improves nutrient 

absorption, resulting in better growth performance, in other treatments exhibited negative allometry. 

Since the condition factor remained stable across all treatments, the addition of papain does not 

compromise the health or physical condition of the crayfish. 
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Introduction. The Australian red claw crayfish (Cherax quadricarinatus, von Martens 

1868) is recognized as one of the most rapidly cultivated freshwater crustaceans. Its 
widespread aquaculture potential is attributed to its high market demand, fast growth 

rate, adaptability to diverse environments, and resilience under varying culture 

conditions (Saoud et al 2013; Reynolds et al 2013). This species is a member of the 
Parastacidae family and was initially distributed in northern Australia and southern Papua 

New Guinea. This species has been introduced to the Philippines and numerous tropical 
and subtropical regions, and successfully cultured due to its omnivorous feeding habit, 

capacity to thrive in unregulated and extreme environments, and moderate tolerance to 
environmental factors such as temperature (Jones 1990; Ackefors 2000; Rigg et al 2020; 

Haubrock et al 2021). Sustainable cultivation of this species in the Philippines is being 
promoted through enhanced management practices, driven by its economic profitability 

and export potential (Cagauan 2007; Salayo et al 2022). Due to increased demand, 

significant efforts should be made to enhance aquaculture production (Pavasovic 2008; 
Saoud et al 2012), including less costly dietary enhancements through supplementation. 

Nutrition plays a critical role in aquaculture productivity by influencing growth, 
feed efficiency, and stress tolerance (Carter & Mente 2014). Improving nutrition and 
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health through feed additives, including enzymes, probiotics, and plant-based 

supplements, has been the focus of new studies (Hossain et al 2024). Feed inclusion of 
papain, a proteolytic enzyme derived from papaya (Carica papaya), improves feed 

digestibility, increases the availability of amino acids, and enhances feed conversion 
(Amri & Mamboya 2012; Feng et al 2022). The papain supplementation has shown 

beneficial effects in various aquatic species including fish. The diets containing 2%-5% 

papain improved growth performance, feed utilization, and digestive enzyme activity on 
Trachinitus blochii and Cyprinus carpio (Singh et al 2011; Rostika et al 2023). In 

Freshwater lobster, growth, feed efficiency, and stress tolerance were all improved by the 
addition of 0.24–0.31% papain (Rachmawati et al 2018).  

Morphometric indices are valuable for analyzing the growth, condition, and health 
status of fishery and farmed aquaculture species, as they describe condition factors (K) 

and length–weight relationships (LWR), which are among the most essential indices 
(Simon & Stewart 2014; Lopeztegui-Castillo 2021; Paramo et al 2024) in aquaculture 

species. LWR provides estimates of biomass, growth predictions, and assessments of the 

impact of diet and environmental conditions (Zhang et al 2024). Higher K indicates better 
physiological health and denotes improvements in nutritional, health, and cultural 

conditions for the aquaculture species (De Carvalho-Souza 2023). In aquaculture 
crustaceans, these two indices form the basis for assessments of growth and nutritional 

condition and are therefore important (Lopeztegui-Castillo 2021). LWR and K value in C. 
quadricarinatus are influenced by diet, especially during the early stages, which are 

periods of sensitive growth and critical nutrient utilization (Jones 1990; Pavasovic 2008). 
However, the impacts of papain on freshwater crayfish, particularly on morphometric 

indices such as LWR and K, are not well studied. To address this gap, the current study 

investigated the length–weight relationship and condition factor of papain-fed of C. 
quadricarinatus craylings to promote greater efficiency and sustainability in production. 

  
Material and Method 

 
Study site and duration. The experiments were carried out at the Multi-Species 

Hatchery of the College of Oceanography, Fisheries, Environmental Science and 
Technology (formerly known as the College of Fisheries), Mindanao State University–

Tawi-Tawi College of Technology and Oceanography (COFEST, MSU-TCTO), located in the 

Barangay of Sanga-Sanga, Bongao, Tawi-Tawi, Philippines (5°02.233'N 119°44.580'E, in 
DMM format), for a 45-day culture period from August to October 2025 (Figure 1). 

 

 
Figure 1. Map of the study site and the source of the experimental organism (generated 

using QGIS version 3.30.3). 
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Source of Cherax quadricarinatus. In this study, a total of 225 C. quadricarinatus 

craylings with an average length and weight of 1.65±0.16 cm and 0.4±0.03 g, 
respectively, were obtained from Jolo, Sulu, Philippines, and were transported via boat to 

the culture site. Craylings were placed in an ice chest with dimensions of 15.24 x 10.16 x 
7.62 cm3, with holes for air, acclimated for 30 minutes at ambient temperature, followed 

by a one-week conditioning period to adapt to the new environment, before the start of 

the experiment.  
 

Layout and design. The experimental layout followed a Completely Randomized Design 
(CRD), with five treatment groups and three replicates (Table 1). A total of fifteen 

experimental units were used in this study, each containing 15 craylings, for a total of 
225 craylings distributed among culture units. Treatments were randomly allocated to 

experimental units using a CRD. Randomization of treatments was conducted using the 
random numbers presented by Walpole (1968). Random numbers were selected by 

closing the eyes and pointing to values in the table, which were then ranked from highest 

to lowest to assign treatments, to minimize experimental bias, and ensure a random 
distribution of treatments among the replicates. 

 
Table 1 

Concentration of papain (% kg-1) of feed 

 

Treatments Inclusion level of papain 

T1 (Control) 0.0% 

T2 0.07% 
T3 0.08% 

T4 0.09% 

T5 0.10% 

 

Preparation of feed inclusion. The experimental diets and papain were procured from 
an online store. The proximate analysis of papain is presented in Table 2 (Macalood et al 

2013), while the proximate composition of the crayfish feed is shown in Table 3.  
 

Table 2 
Proximate analysis of papain  

 

Nutrients Contents 

Crude protein 57.24% 

Moisture 17.76% 

Ash 7.00% 
Crude fat 5.21% 

Crude fiber 0.67% 

 

Table 3 
Proximate analysis of fry master crayfish feed provided by Aquacray farms 

 

Nutrients Contents 

Crude protein 38% 

Crude fat 8% 
Crude fiber 16% 

Coarse ash 16% 

Moisture 12% 

 

The diets were prepared by spreading them into aluminum trays and weighing the 
required amount of papain according to the specified inclusion levels. Papain was 

dissolved in 10 mL of distilled water and stirred thoroughly until totally dissolved. The 
solution was distributed into labelled spray bottles for each treatment to avoid any 
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contamination. The papain solution was uniformly sprayed onto the designated feed 

treatments and mixed thoroughly to ensure even distribution. Following mixing, the feeds 
were spread into aluminum trays lined with aluminum foil and covered with filter cloth to 

prevent contamination by dust and insects, and were dried at room temperature. This 
method was adapted from Jumah et al (2020). Once completely dried, the feeds were 

packed in properly labelled Ziplock plastic bags and stored in a cabinet at a room 

temperature. 
 

Feeding. The craylings were fed twice daily at 6 AM and 6 PM at 5% of their body weight 
(Jones & Ruscoe 2000). Total feed consumption was computed as the difference between 

the feed offered and the feed remaining, amounting to 7.81 g over the entire 
experimental period. 

 
Growth monitoring and water parameters. Sampling was performed after 45 days of 

culture. The craylings were not fed for 24 hours prior to sampling, and data collection 

began at 6 AM. Each craylings was weighed using an analytical weighing scale (0.01 g) 
after lightly blotting it with a towel and an absorbent cloth to remove excess water. The 

total length was taken using a digital Vernier caliper (mm). During the experiment, water 
parameters were monitored. The pH was 7.36, the temperature 29oC, and the salinity 2.5 

ppt. A multifunctional parameter was used to measure pH and temperature, while salinity 
was measured using a refractometer (ATC). 

 
Data analysis. The measurement of the length-weight relationship of the crayfish 

involved the use of the following formula (Pauly 1983): 

 
W = aLᵇ 

 

Where: 
W - body weight (g);  

L - total length (cm);  
a - the intercept;  

b - the growth coefficient.  
 

Linear regression analysis of the log-transformed W and L data enabled the calculation of 
a and b from the regression equation log W=a+b log L. Evaluation of the regression 

strength and precision was performed using the coefficient of determination (r²) 

(Golmard et al 2007). As described by Riedel et al (2007), when b=3, growth is 
considered isometric; when b<3, growth is described as allometric negative; and when 

b>3, the growth is considered allometric positive.  
The condition factor was calculated according to Pauly (1984) using the following 

formula: 
K = 100 x W/L³ 

Where:  
K - condition factor; 

W - body weight; 

L - total length. 
 

The significance of the association between the variables was assessed using the r² 
value, and all data analyses were conducted in Microsoft Excel 2021 (Sahami et al 2013). 

The data on K value were analyzed using one-way Analysis of Variance (ANOVA) in JASP 
v.0.95.4, to determine significant differences among treatments at a p-value of<0.05. 

 
Results. The value of the condition factor and the length-weight regression analysis for 

C. quadricarinatus throughout the 45-day culture period under different dietary 

treatments, including the total length, body weight, regression parameters, standard 
error, coefficient of determination, and growth type, are summarized in Table 4. 
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The results presented in Table 4 show that the highest b value (3.6090) was 

observed in T3 (0.10% kg-1 papain), while the lowest b value (2.3125) was observed in 
the control group (T1; 0% kg-1 papain) throughout the culture period. Most of the 

treatments were observed to exhibit negative allometric growth because the values for 
the regression coefficient (b) indicated this (b<3), meaning length was gained faster than 

weight. Day 45, T3 (0.08% kg-1 papain) was the only treatment that consistently 

exhibited positive allometric growth (b>3), showing that the crayfish from this treatment 
were gaining weight faster than length. The relationship between length and weight 

across all treatments was consistent, with r2 values ranging from 0.8231 to 0.9992. 
Lower standard errors (0.030–0.147) suggest that the regression parameters were 

consistent. Regarding the K, all crayfish across all treatments maintained good physical 
condition throughout the culture period. The crayfish were well fed and physiologically 

stable as reflected by their K throughout the experiment. The T2 and T3 treatments 
showed K values higher than those in the control treatment, indicating better somatic 

condition and growth, but no significant differences among treatments (p>0.05). The 

overall growth trend indicated that diets supplemented with papain improved LWR and K 
throughout the culture period, promoting even growth and effective nutrient utilization. 

 
Table 4 

Length–weight regression analysis and condition factor of Cherax quadricarinatus 
throughout the 45-day culture period under different dietary inclusion levels 

 

Cultures 

duration  
Treatment Log a Log b SE r2 

Growth 

type 
K value 

Day 0 
T1 (0.0% 

kg-1) 
1.4363 2.8908 0.127950 0.9969 

Allometric 

(-) 
0.95±0.10a 

 
T2 (0.07% 

kg-1) 
1.3575 2.4273 0.137770 0.9992 

Allometric 
(-) 

1.02±0.10a 

 
T3 (0.08% 

kg-1) 
1.4479 2.6195 0.146720 0.9670 

Allometric 
(-) 

0.98±0.13a 

 
T4 (0.09% 

kg-1) 
1.5557 2.8335 0.137410 0.9376 

Allometric 
(-) 

1.08±0.16a 

 
T5 (0.10% 

kg-1) 
0.8300 1.4185 0.049770 0.9535 

Allometric 
(-) 

0.83±0.02a 

Day 45 
T1 (0.0% 

kg-1) 
1.1837 2.3125 0.030438 0.8231 

Allometric 

(-) 
0.56±0.02a 

 
T2 (0.07% 

kg-1) 
1.5063 2.8118 0.070796 0.8980 

Allometric 
(-) 

0.61±0.05a 

 
T3 (0.08% 

kg-1) 
1.9959 3.6090 0.078452 0.9964 

Allometric 
(+) 

0.59±0.05a 

 
T4 (0.09% 

kg-1) 
1.2119 2.3492 0.056869 0.9974 

Allometric 
(-) 

0.58±0.02a 

 
T5 (0.10% 

kg-1) 
1.5327 2.8619 0.049063 0.9228 

Allometric 
(-) 

0.55±0.03a 

LWR-length–weight relationship; a and b-the estimated coefficients of the regression model; SE-

the standard error associated with parameter b; r²-the degree of correlation between length and 
weight. Growth type: +A=positive allometric, -A=negative allometric. Values are means of 
triplicate. T1 (0% kg-1 papain); T2 (0.07% kg-1 papain); T3 (0.08% kg-1 papain); T4 (0.09% kg-1 

papain); T5 (0.10% kg-1 papain); n=15. 

 

Discussion. This study evaluated the effects of different papain concentrations on the 
length-weight relationship and condition factor over a 45-day culture period. It was 

evident that most growth patterns of C. quadricarinatus were generally negative 

allometric (b<3) across most treatments, suggesting that length increased more than 
weight. However, treatment T3 (0.08% kg-1 papain) was the only treatment to achieve a 

positive allometric growth pattern (b=3.6090), suggesting that this level of papain aided 
in weight gain enhancement during the growth period, resulting from efficient feed use 

and nutrient uptake. The lowest growth rate (b=1.2781) was also observed for the 
control (T1), with regression coefficients for the other treatments ranging from 1.2781 to 
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3.6090. The greater the r2 coefficient (0.8231–0.9992) in weight-length relationship, the 

more mutually dependent. The precision of the LWR estimations was very strong, with 
length also supporting the high K. Thus, dietary supplemental papain, may improve this 

species growth performance. Variations in b values across studies may be attributed to 
differences in feed formulation, experimental duration, and developmental stage. Hobbs 

et al (1989), Mazlum et al (2007), and Aydın et al (2015) stated that negative allometric 

growth is frequent during the early developmental stages, when the crayfish primarily 
expends energy on increasing length rather than weight.  

Previous studies have shown that K values can vary across treatments due to 
differences in feed digestibility, nutrient composition, and nutrient abundance (Baltaci et 

al 2020). The consistency of K values throughout the study demonstrates that all diets 
were nutritionally adequate to maintain C. quadricarinatus in good physiological 

condition. Similar observations have been reported by Le Cren (1951) and Zhang et al 
(2024), where increased K values reflected improved health and nutrient assimilation. 

The dominance of negative allometry and the stable K value in this study imply that the 

crayfish may not have had sufficient time to attain isometric or positive allometric growth 
by the end of the allocated 45-day culture period. Crayfish in shorter culture periods that 

are reported to be, as reported by Mazlum et al (2007) and Aydın et al (2015), tend to 
invest energy in exoskeletal elongation rather than somatic growth. Lindqvist & Lahti 

(1983) and Aiken & Waddy (1987) noted that crayfish growth is significantly affected by 
the intervals between molts, stocking density, and the nutritional value of the feed 

provided. This suggests that longer culture periods, allowing C. quadricarinatus to shift 
energy from exoskeletal growth to somatic mass gain, would facilitate the attainment of 

isometric or positive allometric growth. Overall, the present study indicates that the 

addition of papain, specifically at T3 (0.08% kg-1 papain), improves growth and condition 

factor of C. quadricarinatus. This is a consequence of papain’s proteolytic activity, 

resulting in enhanced protein digestion and absorption. This is likely to increase the 
species' growth efficiency and improve physiological condition. Further extensions of 

culture periods and adjustments to dietary enzyme inclusion may further enhance the 
growth performance and physiological condition of the species. 

 
Conclusions. Dietary papain has potential as a natural feed additive to promote growth 

in C. quadricarinatus as demonstrated in this 45-day study. Most growth response 

treatments in the study were classified as negative allometric, indicating a greater 
increase in length than in weight of the crayfish. The results suggested that the optimal 

level of papain in the diet was 0.08% kg-1, resulting in a positive allometric relationship 

(b=3.6090), indicating that greater weight gain resulted from improved feed utilization 

and nutrient absorption. The condition factor was similar across all treatments, indicating 
that all diets were sufficiently balanced to support healthy physiological condition and 

extend the culture period. Despite the short culture period may have limited full growth, 

the strong length–weight correlations (r2=0.8231–0.9992) observed in the papain-
treated groups indicate a positive growth response to papain supplementation. Growth 

responses promote the findings that intermediate levels of dietary papain support 
effective growth performance. Papain supplementation in the diets of C. quadricarinatus 

would thus be an effective way to increase the productivity and nutritional efficiency. To 
validate these results and assess the broader applicability of papain supplementation, 

further studies should be conducted to evaluate its long-term effects on craylings until 
they reach marketable size, as well as its influence on survival, feed conversion 

efficiency, and overall production outcomes. 

 
Acknowledgements. The authors would like to thank Ms. Belen I. Sansawi, Manager of the 

Multi-Species Hatchery, Mindanao State University–Tawi-Tawi College of Technology and 
Oceanography, for kindly permitting the use of the facility and its equipment. The authors 

sincerely thank Mr. Adzmon J. Garamon, Mr. Nour Aley T. Yangson, Ms. Noriam J. Jalaidi, Mr. 
Al-adine Insail, Mr. Raziman Madnuri, Mr. Villy Jhunn F. Robles, Ms. Khadiza Imlan, Ms. 

Emely M. Talaid, Ms. Khamila Daham and Mr. Abutamir E. Ahajan for their invaluable help in 



AACL Bioflux, 2026, Volume 19, Issue 2. 
bioflux.com.ro/aacl 671 

this study. The authors also acknowledge the Department of Science and Technology–

Science Education Institute (DOST-SEI) for the financial support, which enabled this study.  
 

Conflict of interest. The authors declare that there is no conflict of interest. 
 

References 

 
Ackefors H. E., 2000 Freshwater crayfish farming technology in the 1990s: a European 

and global perspective. Fish and Fisheries 1(4):337-359. 
Aiken D. E., Waddy S. L., 1987 Molting and growth in crayfish: a review. Technical Report 

Fisheries Aquatic Sciences Canada 1587:1-34. 
Amri E., Mamboya E. A. F., 2012 Papain, a plant enzyme of biological importance: A 

review. American Journalof Biochemistry Biotechnology 8(2):99-104. 
Aydin H., Harlioğlu M. M., Deniz T., 2015 An investigation on the population parameters 

of freshwater crayfish (Astacus leptodactylus Esch., 1823) in Lake İznik (Bursa). 

Turkish Journal of Zoology 39(4):660-668. 
Baltaci M. A., Aydin H., Seyhun N., Deniz T., 2023 Morphometric characteristics of 

freshwater crayfish (Pontastacus leptodactylus Eschscholtz, 1823) caught in 
Sapanca Lake, Türkiye. Journal of Limnology and Freshwater Fisheries Research 

9(2):63-75. 
Cagauan A. G., 2007 Exotic aquatic species introduction in the Philippines for 

aquaculture-A threat to biodiversity or a boon to the economy. Journal of 
Environmental Science and Management 10(1):48-62. 

Carter C. G., Mente E., 2014 Protein synthesis in crustaceans: a review focused on 

feeding and nutrition. Central European Journal of Biology 9(1):1-10. 
De Carvalho-Souza G. F., Medeiros D. V., Silva R. D. A., González-Ortegón E., 2023 

Width/length–weight relationships and condition factor of seven decapod 
crustaceans in a Brazilian tropical estuary. Regional Studies in Marine Science 60: 

102880. 
Feng X., Ameer K., Ramachandraiah K., Wu Z., Huo N., Bai X., Nie W., Jiang G., 2022 

Effects of papaya (Carica papaya L.) seed supplementation on quality attributes, 
adsorption capacities, and in vitro starch digestibility of wheat bread. Journal of 

Food Measurement and Characterization 16(4):3226-3239. 

Golmard J. L., Mallet A., Morice V., 2007 [Biostatistics]. Université Paris-VI, 181 p. 
Available at: https://www.mcours.net/cours/pdf/scien1/Biostatistique_efrfrg_gtfd.pdf. 

[in French] 
Haubrock P. J., Oficialdegui F. J., Zeng Y., Patoka J., Yeo D. C., Kouba A., 2021 The 

redclaw crayfish: A prominent aquaculture species with invasive potential in tropical 
and subtropical biodiversity hotspots. Reviews in Aquaculture 13(3):1488-1530. 

Hobbs H. H., Jass J. P., Huner J. V., 1989 A review of global crayfish introductions with 
particular emphasis on two North American species (Decapoda, Cambaridae). 

Crustaceana 56(3):299-316. 

Hossain M. S., Small B. C., Kumar V., Hardy R., 2024 Utilization of functional feed 
additives to produce cost‐effective, ecofriendly aquafeeds high in plant‐based 

ingredients. Reviews in Aquaculture 16(1):121-153. 
Jones C. M., 1990 The biology and aquaculture potential of Cherax quadricarinatus. 

Queensland Department of Primary Industries, Fisheries Branch, Research Station, 
WalkaminQ, Australia, 8 p. 

Jones C. M., Ruscoe I. M., 2000 Assessment of stocking size and density in the 
production of redclaw crayfish, Cherax quadricarinatus (von Martens) (Decapoda: 

Parastacidae), cultured under earthen pond conditions. Aquaculture 189(1-2):63-

71. 
Jumah Y. U., Tumbokon B. L., Serrano Jr A. E., 2020 Effects of dietary κ-carrageenan on 

growth and resistance to acute salinity stress in the black tiger shrimp Penaeus 
monodon post larvae. Israeli Journal of Aquaculture 72:1214838. 



AACL Bioflux, 2026, Volume 19, Issue 2. 
bioflux.com.ro/aacl 672 

Le Cren C. D., 1951 The length-weight relationship and seasonal cycle in gonad weight 

and condition in the perch (Perca fluviatilis). The Journal of Animal Ecology 
20(2):201-219. 

Lindqvist O. V., Lahti E., 1983 On the sexual dimorphism and condition index in the 
crayfish, Astacus astacus L. Finland. Freshwater Crayfish 5(1):11. 

Lopeztegui-Castillo A., 2021 Assessment of nutritional condition in crustaceans: a review 

of methodologies and guidelines for applying inexpensive and wide-ranging indices 
to the spiny lobster Panulirus argus (Latreille, 1804) (Decapoda: Achelata: 

Palinuridae). Journal of Crustacean Biology 41(4):ruab067. 
Macalood J. S., Vicente H. J., Boniao R. D., Gorospe J. G., Roa E. C., 2013 Chemical 

analysis of Carica papaya L. crude latex. American Journal of Plant Sciences 
4(10):1941. 

Mazlum Y., Fatih C. M., Eversole A. G., 2007 Morphometric relationship of length–weight 
and chelae length–width of eastern white river crayfish (Procambarus acutus 

acutus, Girard, 1852), under culture conditions. Journal of Applied Ichthyology 

23(5):616-620. 
Paramo J., Rodriguez A., Quintana C., 2024 Growth type and relative condition factor as a 

function of the body shape of deep-water crustaceans in the Colombian Caribbean 
Sea. Peer Journal 12:e16583. 

Pauly D., 1983 Some simple methods for the assessment of tropical fish stocks. FAO 
Fisheries Technical Paper No. 234, 52 p. 

Pauly D., 1984 Fish population dynamic in tropic waters; a manual for use with 
programmable calculators. Naga, ICLARM Studies and Reviews 8, 325 p. 

Pavasovic A., 2008 Evaluation of the nutritional requirements of redclaw crayfish, Cherax 

quadricarinatus. PhD dissertation, Queensland University of Technology, School of 
Natural Resource Sciences, Australia, 165 p.  

Rachmawati D., Prihanto A. A., Setyobudi R. H., Anne O., 2018 Effect of papain enzyme in 
feed on digestibility of feed, growth performance, and survival rate in post larvaes 

of freshwater lobster [Cherax quadricarinatus (von Martens, 1868)]. Proceedings of 
the Pakistan Academy of Sciences: B. Life and Environmental Sciences 55(3):31-

39. 
Reynolds J., Souty-Grosset C., Richardson A., 2013 Ecological roles of crayfish in 

freshwater and terrestrial habitats. Freshwater Crayfish 19(2):197-218. 

Riedel R., Caskey L. M., Hurlbert S. H., 2007 Length-weight relations and growth rates of 
dominant fishes of the Salton Sea: implications for predation by fish-eating birds. 

Lake and Reservoir Management 23(5):528-535. 
Rigg D., Seymour J. E., Courtney R. L., Jones C. M., 2020 A review of juvenile redclaw 

crayfish Cherax quadricarinatus (von Martens, 1898) aquaculture: Global 
production practices and innovation. Freshwater Crayfish 25(1):13-30. 

Rostika R., Andhikawati A., Yasmin A. A., Grandiosa R., 2023 Application of enzyme 
functional feed as a supplement to the growth of silver pompano (Trachinotus 

blochii) in floating net cage, Pangandaran District. Journal of Social Research 

2(6):2085-2096. 
Sahami F. M., Hamzah S. N., Habibie S. A., 2023 Length-weight relationship of nine 

species of the Nike fish school (post-larva Gobioidei) in Gorontalo Bay waters, 
Indonesia. AACL Bioflux 16(4):2402-2408. 

Salayo N. D., Castel R. J. G., Montinola Q. S., 2022 Issues and challenges in sustainable 
development of fisheries and aquaculture of the Southeast Asian Region: 

Aquaculture development: Socioeconomic importance of aquaculture for food 
security and poverty alleviation. The Southeast Asian state of fisheries and 

aquaculture 161-166.  

Saoud I. P., Ghanawi J., Thompson K. R., Webster C. D., 2013 A review of the culture and 
diseases of redclaw crayfish Cherax quadricarinatus (von Martens 1868). Journal of 

the World Aquaculture Society 44(1):1-29. 
Saoud I. P., Garza De Yta A., Ghanawi J., 2012 A review of nutritional biology and dietary 

requirements of redclaw crayfish Cherax quadricarinatus (von Martens 1868). 
Aquaculture Nutrition 18(4):349-368. 



AACL Bioflux, 2026, Volume 19, Issue 2. 
bioflux.com.ro/aacl 673 

Simon T. P., Stewart C. R., 2014 Growth, length-weight relationships, and condition 

associated with gender and sexual stage in the invasive northern crayfish, 
Orconectes virilis Hagen, 1870 (Decapoda, Cambaridae). Proceedings of the Indiana 

Academy of Science 123(2):1-8. 
Singh P., Maqsood S., Samoon M. H., Phulia V., Danish M., Chalal R. S., 2011 Exogenous 

supplementation of papain as growth promoter in diet of fingerlings of Cyprinus 

carpio. International Aquatic Research 3(1):1-9. 
Walpole R. E., 1968 Introduction to statistics. Macmillan Publishing Co., Inc. New York. 

USA, 365 p.  
Zhang S., Xiong W., Wang Z., Gan L., Ding X., He H., Zhou Y., Xiang T., Ju T., Shi L., An 

M., Dong X., 2024 Total length–weight relationships and condition factor of invasive 
Procambarus clarkii (Girard, 1852) in Caohai Lake, China. Journal of Applied 

Ichthyology 2024(1):2793707. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Received: 19 November 2025. Accepted: 19 March 2026. Published online: 13 April 2026. 
Authors: 

Nurmeta Arasad Ahajan, Department of Aquaculture, College of Oceanography, Fisheries, Environmental 

Science and Technology, Mindanao State University-Tawi-Tawi College of Technology and Oceanography, 

Sanga-Sanga, 7500 Tawi-Tawi, Philippines, e-mail: nurmeta.arasad@msusulu.edu.ph  

Yashier Upling Jumah, Department of Aquaculture, College of Oceanography, Fisheries, Environmental Science 

and Technology, Mindanao State University-Tawi-Tawi College of Technology and Oceanography, Sanga-Sanga, 

Bongao, 7500 Tawi-Tawi, Philippines, e-mail: yashierjumah@msutawi-tawi.edu.ph 

Gerly-Ayn Jaafar Tupas, Department of Aquaculture, College of Oceanography, Fisheries, Environmental Science 

and Technology, Mindanao State University-Tawi-Tawi College of Technology and Oceanography, Sanga-Sanga, 

7500 Tawi-Tawi, Philippines, e-mail: gerlyayntupas@msutawi-tawi.edu.ph 

Merliyn Que Amlani, Department of Food Science and Technology, College of Oceanography, Fisheries, 

Environmental Science and Technology, Mindanao State University-Tawi-Tawi College of Technology and 

Oceanography, Sanga-Sanga, Bongao, 7500 Tawi-Tawi, Philippines, e-mail: merilynamlani@msutawi-

tawi.edu.ph 

Wahaymin Maing Jamil, Department of Aquaculture, College of Oceanography, Fisheries, Environmental Science 

and Technology, Mindanao State University-Tawi-Tawi College of Technology and Oceanography, Sanga-Sanga, 

7500 Tawi-Tawi, Philippines, e-mail: wahayminjamil@msutawi-tawi.edu.ph 

Maila Villanueva Pan, College of Fisheries and Marine Sciences, Zamboanga State College of Marine Sciences 

and Technology, Fort Pilar, 7000 Zamboanga City, Philippines, e-mail: mailapan@zscmst.edu.ph 

Rizal Jhunn Falcatan Robles, Department of Aquaculture, College of Oceanography, Fisheries, Environmental 

Science and Technology, Mindanao State University-Tawi-Tawi College of Technology and Oceanography, 

Sanga-Sanga, Bongao, 7500 Tawi-Tawi, Philippines, e-mail: rizaljhunnrobles@msutawi-tawi.edu.ph 

This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 

permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source 

are credited. 

How to cite this article: 

Ahajan N. A., Jumah Y. U., Tupas G. J., Amlani M. Q., Jamil W. M., Pan M. V., Robles R. J. F., 2026 Length-

weight relationship and condition factor of papain-fed Cherax quadricarinatus craylings. AACL Bioflux 

19(2):665-673. 

mailto:nurmeta.arasad@msusulu.edu.ph
mailto:yashierjumah@msutawi-tawi.edu.ph
mailto:gerlyayntupas@msutawi-tawi.edu.ph
mailto:merilynamlani@msutawi-tawi.edu.ph
mailto:merilynamlani@msutawi-tawi.edu.ph
mailto:wahayminjamil@msutawi-tawi.edu.ph
mailto:mailapan@zscmst.edu.ph
mailto:rizaljhunnrobles@msutawi-tawi.edu.ph

