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Australian redclaw crayfish, Cherax quadricarinatus, is a species of crayfish native to northern Australia 
and southern New Guinea but has been introduced and established feral population in many parts of the 
world including in Malaysia. In this present study, we examined some morphometric characteristics of C. 
quadricarinatus collected from three locations in Malaysia which are Tasik Ayer Keroh (Melaka), Muar 
(Johor) and Besut (Terengganu).  The wild-caught crayfishes found in these selected locations were 
analyzed for sex ratio, length-weight relationships (LWRs) and condition factor (K). The sex ratio of C. 
quadricarinatus from Melaka, Johor and Terengganu was found to be 0.73:1 (19 females/26 males), 
2.9:1 (26 females/9 males) and 0.28:1 (4 females/14 males) respectively. The LWRs for redclaw crayfish 
from Melaka, Johor and Terengganu were W = 0.018L3.06, W = 0.011L3.19, and W = 0.016L3.08, 
respectively. C. quadricarinatus from the three locations show positive allometric growth (b>3). The K 
values for Melaka, Johor and Terengganu were 2.07, 1.76 and 1.84 respectively. The findings show that 
redclaw populations from different localities in Peninsular Malaysia attained good condition and this 
might reflect that the species has adapted well in our environment.  
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INTRODUCTION 

The red claw crayfish (Cherax 
quadricarinatus von Martens, 1868) is a species 
originate from river catchments in northern 
Australia and south-eastern New Guinea 
(Lawrence and Jones, 2002). Red claw crayfish 
is tolerant to a wide range of temperature, low 
dissolved oxygen concentrations, have a simple 
reproductive cycle and is having fast growth rates 

(Coughran and Leckie, 2007; Ahyong and Yeo, 
2007). Due to these characteristics, red claw 
crayfish is currently one of the most important 
commercially farmed freshwater crayfish in the 
world (Bortolini et al. 2007). Wild populations of 
redclaw crayfish have been reported from, 
Turkey (Harlioğlu and Harlioğlu, 2006), 
Singapore (Ahyong and Yeo, 2007), Mexico 
(Bortolini et al. 2007), Israel (Snovsky and Galil, 
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2011),   Slovenia (Jaklic and Vrezec, 2011), 
Costa Rica (Azofeifa-Solano et al. 2017), South 
Africa (Nunes et al. 2017), Indonesia (Patoka et 
al. 2018), Hungary (Weiperth et al. 2019), and 
United States of America (Morningstar et al. 
2020). 

The introduction of vast list of non-native 
aquatic species in Malaysia commonly 
associated with aquaculture, ornamental trade 
and recreational activities (Khairul Adha, 2006; 
Khaleel et al. 2020; Khaleel et al. 2021). Other 
than C.quadricarintus, many other species of 
crayfish were also being introduced to Malaysia 
especially for ornamental trade such as Cherax 
destructor and Procambarus clarkii  (Naqiuddin et 
al. 2016; Norshida et al. 2021). The exact year of 
the redclaw introduction in Malaysia are unknown 
but commercial scale culturing activities of red 
claw species were recorded since 2003 in the 
southern part of Malaysian peninsula (Alimon et 
al. 2003). Since their first introduction, wild 
populations of red claw were reported to be 
sighted in Machap dam and Benut River (Johor), 
Ayer Keroh Lake and Timun river (Melaka), 
Puchong Perdana lake (Selangor) and in 
Sarawak (Naqiuddin et al. 2016). Recently, 
Norshida et al. (2021) also reported a new wild 
redclaw population in Terengganu. Accidental 
escape or intentional release from aquaculture 
facilities and aquaria are the main causes for 
redclaws to enter the wild habitat. Despite of the 
introduction of many crayfish, to date, only 
C.quadricarinatus were reported to successfully 
established wild populations in Malaysia. The 
success of its invasion may be attributed to the 
similarities between Malaysia's environmental to 
their range of origin. 

Morphological characteristics such as body 
length and weight are important aspects in 
scientific studies of the many organism. The 
length-weight relationship (LWR) is a vital 
parameter in a crayfish populations, which 
applied  to estimate growth rates, to evaluate size 
at sexual maturity, to calculate weights at certain 
lengths (and vice versa), and to calculate 
condition factor (K value) which can be use to 
compare populations from different regions  
(Lindqvist and Lahti, 1983; Milosevic and 
Talevski, 2016). Studies on morphometric of 
crayfish species have been reported on Astacus 
leptodactylus (Bök et al. 2013), Orconectes 
rusticus Girard (Anderson and Simon, 2015), 
Cherax spp. (Abinawanto et al. 2018), Cherax 
gherardiae (Sedik et al. 2018), and Cherax 
quadricarinatus (Rodriguez et al. 2014; Lora 

Purnamasari et al. 2018). In this study we 
examined differences in the biometric parameters 
of 3 different wild populations of C. 
quadricarinatus from Peninsular Malaysia to 
assess and compare their adaptation in the 
invaded habitats.  
 
MATERIALS AND METHODS 

Sample collection 
The samples collection were carried out at 

three sites; Tasik Ayer Keroh (Melaka), Muar 
(Johor) and Felda Tenang (Terengganu). The 
locations were selected based on preliminary 
study where we confirmed the availability of 
redclaw population at each of the study sites. 
Then the study sites were categorized based on 
types of  water body. Tasik Ayer Keroh (2.2734° 
N, 102.3010° E) is a man-made lake which 
representing deep lotic water body. Study site in 
Muar is an irrigation canal in a palm-oil farm 
representing deep lentic water body, while 
sampling site in Felda Tenang is a drainage 
system of a village, representing shallow lentic 
water body. Sampling at Tasik Ayer Keroh was 
done in January 2020. Tasik Ayer Keroh is a 
recreational lake and it is a famous fishing spot 
for the anglers. The lake also is a water source 
for surrounding area in Melaka. In Muar 
(1°57'50.0"N 102°43'44.8"E), the sampling was 
done in March 2019. The sampling site is a small 
canal that been used to water the agricultural 
fields mainly palm oil plantation. The canal is 
surrounded with grassy patches and the bottom 
with muddy and submerged big rocks. Sampling 
at Felda Tenang, Terengganu (5°56'14.18"N 
102°49'74.51"E) was done in October 2019. 
Sampling area involved the drainage systems of 
the village, where connected to Besut River, 
which is the main river in the area. The drainage 
system is built with concrete materials, with the 
actual physical condition approximately 2m depth 
and 1m and and is characterized by the 
accumulation of soils washed out during rainfall 
(Norshida et al. 2021).  

 For Melaka and Johor, the crayfish were 
collected at each locality during one-night 
sampling, with the use of foldable net traps, 
baited with trash fish head. Ten traps were used 
within one-night captures. The traps were leaved 
overnight and collected early in the next morning. 
As for Terengganu, as no crayfish entered the 
trap leaved overnight, the crayfish were caught 
handpicked with the help of the local people. We 
spent about 1 hour searching for crayfish at 
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dawn, covering approximately 5.2km of the 
drainage area. Six people covered approximately 
70–100 meters area of the drainage (Norshida et 
al. 2021). The trapped and hand-picked crayfish 
were immediately stored in ice box and were kept 
in freezer at laboratory prior for further analysis. 

 
Figure 1: Sampling locations for wild 
population of C. quadricarinatus in 
Terengganu, Melaka and Johor, Peninsular 
Malaysia. 

Data collection and analysis 
The morphological identification was 

carried out following Patoka et al. (2015a, 
2015b). The crayfish were placed on filter paper 
for several minutes to remove excess water, then 
weighed with a digital balance to the nearest 0.01 
g. Total length (L, from the tip of the rostrum to 
the tip of telson), carapace length and carapace 
width (CW) were measured with digital caliper to 
the nearest 0.01 mm. 

The length-weight relationships (LWRs) 
were determined using the equation: 

 W=aLb 
with given W = crayfish's total weight (g), L 

= total length (cm), a = the intercept, and b = the 
slope (Ricker, 1975). 

The Fulton’s condition factor (K) which 
used to indicate the degree of well -being of the 
species was calculated using the equation: 

 K = 100(W L-3) 
with given W = the total weight of the 

crayfish (g) and L = the total length (cm) (Ricker, 
1975). K values of crayfish were determined 
separately giving to the total length of female and 
male individuals. Difference of condition factor (K 
values) among females and males was 
calculated using the Student’s t-test (Zar, 1999). 
All data analysis was performed using Microsoft 
Excel (version 2014). 

Table 1: Red claw crayfish sample characteristic 

 
Figure 2: Boxplot showing relationships of total length and weight of male and females specimens 
collected from Melaka, Johor and Terengganu.  *Melaka male (M M), Melaka female (M F), Johor 
male (J M), Johor female (J F), Terengganu male (T M) and Terengganu female (T F). 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

M M 

M F 

J M 

J F 

T M 

T F 

0

10

20

30

40

50

60

70

80

90

Weight (g) 

M M 

M F 

J M 

J F 

T M 

T F 

2

4

6

8

10

12

14

16

18

20

Total Length (cm) 

Location 

Number of 
crayfish 

Number of crayfish with 
incomplete cheliped 

Ovigerous 
female 
 

Total 
number 
 Male Female Male Female 

Melaka 26 20 0 1 0 45 

Johor 9 26 0 0 0 35 

Terengganu 14 4 0 1 0 17 



Nurhayati et al.                                                      The Effect of Cellulase-Hydrolyzed Chitosan on the Degree 

 

    Bioscience Research, 2021 volume 18(SI-2): 413-420                                                     416 

 

Table 2: Length-weight relationship analysis and condition factor (K) of crayfish from Melaka, Johor and Terengganu. 
 

Location Sex N 
Total length (cm) Weight (g) 

Parameter of 
L-W relationship Growth 

type 
K Range Mean±SD 

Mean ± SD Min Max Mean ± SD Min Max a b r2 

Melaka 

Male 26 9.56 ± 1.87a 4.1 11.94 21.12 ± 10.95a 1.72 40.47 0.0233 2.9673 0.9694 -A 1.732 - 2.572 2.18 ± 0.28a 

Female 20 9.44 ± 1.57a 6.97 12.17 17.86 ± 9.44a 5.69 35.82 0.0104 3.2766 0.9793 +A 1.770 - 2.528 1.93 ± 0.19b 

Total 46 9.51 ± 1.73 4.1 12.17 19.70 ± 10.34 1.72 40.47 0.018 3.0599 0.8704 +A 1.583 - 2.572 2.07 ± 0.27 

Johor 

Male 9 8.62 ± 2.07a 7.42 13.92 15.76 ± 18.26a 6.77 64.01 0.0084 3.3928 0.9788 +A 1.657 - 2.373 1.95 ± 0.25a 

Female 26 10.18 ± 2.17a 7.71 16.03 21.05 ± 17.30a 3.15 76.57 0.0081 3.3195 0.9773 +A 1.158 - 2.154 1.69 ± 0.19b 

Total 35 9.78 ± 2.22 6.48 16.03 19.69 ± 17.43 3.15 76.57 0.0113 3.1911 0.9645 +A 1.158 - 2.373 1.76 ± 0.24 

Terengganu 

Male 14 3.55 ± 1.23a 2.33 6.13 1.21± 1.45a 0.2 4.51 0.0145 3.2016 0.9921 +A 1.581 - 2.313 1.87 ± 0.21a 

Female 4 5.02 ± 2.05a 2.6 6.79 2.98 ± 2.75a 1.25 2.18 0.0168 3.0096 0.9666 +A 1.252 - 2.180 1.75 ± 0.43a 

Total 18 3.88 ± 1.50 2.33 6.79 1.60 ± 1.87 0.2 6.41 0.0164 3.0814 0.9833 +A 1.252 - 2.313 1.84 ± 0.26 

 
 
Note; N = number of crayfish, SD = standard of deviation, K = condition factor, a = intercept, b = slope, r2 = determination coefficient, +A 
= positive allometric growth, -A = negative allometric growth, different letters indicate significant differences (P < 0.05). 
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RESULTS AND DISCUSSION 

Sex ratio, length-weight relationship, and 
condition factor 

The characteristics of the crayfish samples 
are shown in Table 1. In Melaka, Johor and 
Terengganu, the sex ratio was given 0.73:1 (19 
females/26 males), 2.9:1 (26 females/9 males) 
and 0.28:1 (4 females/14 males) respectively. 
The sex ratio (females: males) of red claw 
crayfish from Melaka and Terengganu was 
similar with the findings from other crayfish 
species, which found that the catches of males 
outnumbered the females. The authors suggest 
that it may be influenced by the fact that male 
crayfish is more active than female, so males 
are trapped and captured more often than 
females. However, for Johor, the number of 
females captured were higher than males.  
Westman and Pursiainen (1982) suggested that 
the condition could happen due to several 
factors and one reason could be the increasing 
activity of the females that had just molted.  

The LWRs for males, females and all 
individuals from Melaka, were described as 
follows: W = 0.023L2.97, W = 0.010L3.28 and W = 
0.018L3.06 respectively. For Johor, the LWRs for 
males, females and all individuals were W = 
0.008L3.39, W = 0.008L3.32 and W = 0.011L3.19 
respectively. The LWRs for males, females and 
all individuals from Terengganu were W = 
0.014L3.20, W = 0.017L3.01 and W = 0.016L3.08 
respectively. Male and female crayfish at all 
locations exhibited positive allometric growth (b 
>3) except for males from Melaka which 
displayed negative allometric (b<3). These 
differences could be caused by a variety of 
parameters, such as population density, food 
availability, variations in water level, water 
temperature, the quality of water, and also 
photoperiod (Huner and Romaire, 1979; Chien 
and Avault, 1983; Acosta and Perry, 2000). 
According to Lindqvist and Lahti (1983), sex, life 
at sexual stage, and ecological conditions all 
affect the variation of LWRs between crayfish 
species. 

The condition factor (K) for males, females 
and all individuals were 2.18, 1.93 and 2.07 at 
Melaka, 1.95, 1.69 and 1.76 at Johor and 1.87, 
1.75 and 1.84 at Terengganu (Table 2).  
Condition factor (K) more than 1 indicates the 
crayfish in this habitat has attained good 
condition (Weya et al. 2017). Crayfish condition 
factors can differ by species and location due to 

a variety of aspects such as population density, 
sex, life at sexual stage, food availability, 
photoperiod, different of water level fluctuations, 
and the quality of water (Lindqvist and Lahti 
1983, Acosta and Perry 2000). Crayfish 
inhabiting habitat without any anthropogenic 
influence upon their habitat and with a selection 
of suitable shelters has higher values of K 
(Anderson and Simon, 2015; Vorburger and 
Ribi, 1999; Maguire and Klobucar, 2011).  

Tasik Ayer Keroh is a recreational lake. 
Restaurants are available and visitors also are 
allowed to feed fish in the lake. Food waste and 
food offered to fish provide easy food for the 
crayfish. The lake is also characterized by rocky 
and muddy substrate which provide suitable 
environment for crayfish. As in Muar, the history 
of crayfish introduction can be traced back to 
2003 (Naqiuddin et al. 2016), which mean the 
species has been introduced for a longer period 
of time compared to other localities.  The canal 
also covered with dense macrophytes and 
aquatic weeds, which provide shelter to the 
crayfish to avoid from predators. In Terengganu, 
the specimens captured were smaller than 
specimen caught in Johor and Melaka (Figure 
2). Norshida et al. (2021) speculated that the 
introduction of redclaw in this area are still new 
in comparison to other places in Malaysia. The 
nearest red claw farming is located 28km from 
the sampling site. Nunes et al. 2017 suggested 
that smaller red claw migrates farther from the 
point of introduction. Furthermore, juvenile red 
claws might prefer shallow water with many 
hideout places as protection from predators 
 
.CONCLUSION 

In conclusion, LWR indicated positive 
allometric growth for all crayfish in 3 locations.  
Condition factor (K) of all sampling sites show 
that the red claws are already well adapted to 
different habitats in Malaysia. Significant size 
differences of red claws captured in Terengganu 
apart from Melaka and Johor suggested that 
smaller and juvenile red claws might prefer 
shallow flowing waters with hideout habitat 
characteristics in comparison to deep water. 
This information hopefully will be a reference 
benchmark particularly in managing the crayfish 
as invasive species in Malaysia. 
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