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Pilot study: Is it possible to get Clown loach, 

Chromobotia macracanthus, ready to spawn in 

aquariums? 
 

Abstract – The clown loach Chromobotia macracanthus, is a well known species in 

ornamental fish circuits although the knowledge about it in its wild environment today is 

limited. The outtake of 50 million juveniles every year may drive the population into a 

collapse and it might be necessary to breed clown loaches in captivity to lower the pressure in 

wild stocks. This has not yet been accomplished without hormone treatment. The aim of the 

present study is to find out if it is possible for C. macracanthus to prepare for spawning in 

captivity without the use of hormones. The study was set up according to documentation 

about the wild conditions simulating the migration prior to spawning from greater rivers and 

swamps to smaller streams upriver. Although the experiment did not result in spawning it is 

believed that egg production took place according to criteria for identifying sexually mature 

fish ready to spawn. If so it would have resulted in the fish retaining or reabsorbing the eggs 

since they were not laid. A surprising result which tells us it would not be unusual with egg 

production in C. macracanthus in aquariums around the world. 

 

 

1. Introduction 

 

Clown loach, Chromobotia macracanthus, (Bleeker 1852) is a well known and popular 

ornamental fish originating from the Indonesian islands Borneo and Sumatra (Åhlander, 

2004). It belongs to the family Cobitidae in which it genetically differs distinctively from its 

relatives (Šlechtova et al. 2005). Although the knowledge of the species today is limited, it is 

known they live in groups (Åhlander, 2004) in a wide range of habitats, from turbulent 

streams to greater rivers and still swamps (Dudgeon, 2000), and are found at different levels 

of the water column in different life stages. Adults are found at the bottom hiding whilst 

juveniles mostly are found within the floodplain. They are omnivorous, feeding on aquatic 

invertebrates and plant material (Legendre et al. 2012). It is thought that when the high-water 

season begins in September - December (Åhlander, 2004; Legendre et al. 2012) specimens of 

≥10 cm migrate upstream to spawn like many other species in the same river systems, 

although the clown loach specific spawning grounds remain unknown. To satisfy the 

ornamental fish industry demand the population outtake was 20 million juveniles in 1997 (Ng 

and Tan, 1997). In 2009 that number had increased to 50 million (Legendre et al. 2012). 

Juveniles of 2-8 cm are captured when they descend from the upstream spawning areas and 

exported to the rest of the world (Dudgeon, 2000). Successful reproduction in captivity have 

occurred due to the use of hormones (Baras et al. 2012a;
 
Baras et al. 2012b; Legendre et al. 

2012; Slembrouck et al. 2012). 

 



 

There is still much to discover when it comes to the ecology and the environmental demands 

for this species, especially their breeding habits (Ng and Tan, 1997; Dudgeon, 2000). Due to 

the lack of knowledge in reproductive physical, psychological and chemical conditions, all 

attempts to breed clown loaches without hormones in captivity have failed. As a result 

basically all individuals found in pet shops and retailers originate from the wild (Åhlander, 

2004). 

 

Because of the lacking knowledge of the ecology of this species it becomes very vulnerable 

due to its limited distribution. On Borneo and Sumatra the over-exploitation of forests and 

natural resources threatens the habitat of the clown loach, as well as the habitats of many 

other animal groups. Unfortunately rivers and their inhabitants are often forgotten in the 

debate of environmental care (Dudgeon, 2000). If habitat is lost and knowledge is still 

lacking, the clown loach may risk extinction. Facts about the reproduction give an opportunity 

in the event of extinction to breed and reintroduce the species to enable its survival. Incidents 

where species have disappeared because of over-exploitation have already occurred in the 

area. The Bala shark, Balantiocheilos melanopterus disappeared from its distribution area but 

got a second chance since they were bred in captivity and reintroduced into their natural 

habitat (Ng and Tan, 1997). Because of the big range in preferred habitats, including their 

presumed breeding habits, the clown loach is suggested as a potential candidate as a flagship 

species for assessment and preserving of biodiversity (Dudgeon, 2000).  

 

The aim of this study was to find out if it is possible for Chromobotia macracanthus to 

prepare for spawning in captivity. An aquarium with conditions and interior designed to 

trigger the fish to prepare for and, hopefully, spawn were setup in vitro.  

 

 

2. Materials and methods 

 

2.1 Study design and fishes used 

For this study a group of 13 individuals were used with the size range of 9 – 16.5 cm nose to 

tip of tail fin and the weight of 12 – 83 g. Sex ratio remain unknown although by chance the 

group was expected to accommodate both male and female fish. All individuals came from 

the ornamental fish trade with unknown origin within the wild stock distribution area. 

 

They were set up in an aquarium of 460 litres with a layer of gravel (size 3-12 mm) on the 

bottom, two pieces of wood (50x25 cm) and five brick pipes for the fish to be able to hide if 

they felt the need to. 

 

The experiment was carried out during 14 weeks in a laboratory with a very low disturbance 

to reduce stress as much as possible. The food varied between bloodworms (crude protein 

4.85%, crude fat 0.75%), artemia (crude protein 5.20%, crude fat 1.20%) and white mosquito 

larvae (crude protein 5.20%, crude fat 0.75%). Feeding level was altered so that no food was 

left on the bottom after 5 minutes, resulting in 22g of food per day equivalent to a feeding 



 

level of 4% of fish biomass (Slembrouck et.al. 2012). In addition to this food they were also 

given discus gran (crude protein 50%, crude oils and fat 7.5%) as a high energy treat a few 

times a week. 

 

The fish were introduced to the new tank two weeks before the study begun to adapt them to 

the new environment. When starting the water temperature was set to 30°C (Legendre et al. 

2012), light to seven hours and water flow to 0.28 m
3
 h

-1
 (1000 L/hour). Water changes of 

approximately 120 L of 30°C ± 1°C were made with monitoring of the pH value right before 

and right after. Water was taken directly from the tap with a pH of 8, which would lead to an 

immediate small raise after each water change. 

 

These conditions were upheld for the first 10 weeks. The aim of this was to simulate the 

environmental conditions during the low water season in the wild. After 10 weeks the 

parameters in the aquarium were changed as can be seen in table 1. 

 

Next step was to simulate the beginning of high water season over two weeks time. The light 

were set to six hours a day, increased water flow to 3.19 m
3
 h

-1
 (11 500 L/h) and lowering of 

the temperature to 29°C. 

 

The final step was to simulate the arrival to a smaller river branch upstream from the main 

floodplain, with higher water flow, a lower temperature of 25°C and increased inflow of 

fresher water (as would happen with increased rainfall) by changing 38% of the total water 

volume (now lowered to 240 L). Light hours were set to 5 hours to mimic the natural light 

conditions during the high water season (Sept – Dec) in Borneo and Sumatra. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table 1: During all 14 weeks the water temperature was measured, the total water flow from the pumps used 

were measured, how much of the total water volume was changed to new fresh tap water, how did the light 

settings change to mimic the natural conditions during high water season, and lastly how big was the water 

volume throughout the study. 

Week Temperature 

(°C) 

Water flow 

(l/h) 

Water change 

(%) 

Light 

hours 

Water volume  

(litres) 

1 30 1000 24 7 460 

2 30 1000 - 7 460 

3 30 1000 24 7 460 

4 30 1000 - 7 460 

5 30 1000 26 7 460 

6 30 1000 26 7 460 

7 30 1000 26 7 460 

8 30 1000 26 7 460 

9 30 1000 26 7 460 

10 32 11 500 26 7 460 

11 29 11 500 30 6 395 

12 25 11 500 38 6 240 

13 25 11 500 38 5 240 

14 25 11 500 - 5 240 

 

2.2 Observation 

During the study the fishes were observed to notice changes in behaviour that might indicate 

spawning. Focus laid on observing the size and shape of the abdomen of the fish to see if any 

swelling occurred. During the last two weeks, when simulating arrival to spawning grounds, 

the tank was monitored by a webcam to lower the risk of disturbance by human presence in 

the room and to be able to monitor them at all times in case of spawning. 

 

At the end of the trial all individuals with noticed swelling of the abdomen were carefully 

stripped to investigate if egg production had been carried. How the abdomens had changed 

was documented for comparison with previous studies where egg production has occurred via 

hormone treatment.   

 

 

3. Results 

 

When the study was finished five individuals had experienced swelling of the abdomen 

gradually since week four based on visual observation although no spawning had occurred. 

Hands on observation showed soft and rebounding abdomens in the previously mentioned 

five individuals, whilst the remaining group consisted of individuals with firm abdomens. 

Stripping of these five individuals did not result in extraction of eggs nor did stripping of 

presumed males (firm abdomen with no swelling) result in milt extraction. The weeks 



 

following the study when no actions were taken to uphold the presumed spawning conditions 

it was observed that the abdomens reverted over two weeks time to a pre study state. 

 

Throughout the study the pH was monitored and the value varied between 6.86-8.00. 

 

 

4. Discussion 

 

As far as the result goes, egg production is likely to have taken place due to observations by 

the author consistent with descriptions from Legendre et al. (2012) where egg producing 

females showed the same signs with swollen and rebounding abdomen. In week 4 swelling of 

a few specimens were noticed and eventually five individuals showed a larger abdomen. 

Since all individuals had been equally participant in the foraging they should in case of 

storing energy show the same signs of swelling. Legendre et al (2012), described the criteria 

for abundant egg production as “abdominal distension and softness” as well as “the presence 

of a rebounded abdomen”, criteria fulfilled by the five individuals mentioned. Other 

observations in the study of Legendre et al. (2012) revealed that females in reproductive rest 

develop perivisceral fat which would result in a rounded abdomen. Previous studies on perch, 

Perca fluviatilis, (Blanchard et al. 2005) and red porgy, Pagrus pagrus, (Aristizabal 2007) 

shows that female fish from other species develops perivisceral fat prior to spawning season 

as an energy resource complement. Without opening the presumed females up it is not 

definite they had developed eggs, although they met the criteria for abundant egg production. 

If so, egg production in aquariums might not be as astonishing as previously assumed  (Baras 

et al. 2012a; Baras et al. 2012b; Legendre et al. 2012; Slembrouck et al. 2012). Six months 

before starting the trial, the group was held in the author’s private aquarium where the same 

five individuals experienced the same signs of swelling of the abdomen for a few months 

before the swelling went down gradually again. In that case no specific measures were taken 

to induce breeding behaviour.  

 

It is considered that fish can experience retaining, reabsorbing or resting of their eggs if 

interrupted in the reproducing cycle according to Rideout et al. 2005. Depending on when in 

the cycle of egg maturity the fish experienced disturbance or lack of stimuli they experience 

1) retaining of the eggs when they were fully developed and the female were ready to spawn 

but did not 2) reabsorbing, shortly after the oocytes begun to mature the maturation is stopped 

and 3) resting, egg production is stopped before the yolk forms within the egg and the pre-

mature eggs remains for a longer period of time in the ovaries. The information is scarce in 

this field since few studies have been done, and according to Rideout et al. (2005) it can be 

difficult to oversee populations and identifying post-mature non-reproductive individuals in 

the wild, but this is not considered to be a rare occasion (Rideout et al. 2005). After evaluating 

the results and observations of the present study it would be considered possible that retaining 

or reabsorbing rather than resting would have occurred in the five females regarding the 

abdominal signs. The significantly larger abdomens indicate that the egg production and 

probably ripening would have gone quite far in the maturing process. 



 

 

It is known that a number of taxa uses or needs some sort of chemical or environmental 

signals such as temperature or day length as cues to start of the reproduction (Campbell et al. 

2008). Today this is unknown when it comes to the clown loach and it can only be speculated 

around what is known for now. Regarding the clown loach it is not certain if they spawn 

several times in one year (annual multiple spawner) or if they only spawn once during the 

same season. For now it seems like they experience one great spawning of all the sexually 

mature individuals a year (Åhlander, 2004).  

 

C. macracanthus has according to Ng and Tan (1997) a wide feeding spectrum and with the 

retailers supply of food it is not a problem to satisfy their varied feeding habits. The biggest 

issue with supplying the right kind of food at the right time in the lifecycle is to obtain the 

facts about what can be found when and where in the wild. To meet the feeding demands the 

food given to the fish in this study varied between different invertebrates very much preferred 

by this particular group according to the author’s observations. Feeding level was set 

according to how much where eaten, nothing should be left on the bottom endangering the 

water quality and hence the fishes health. In future studies it might be helpful to increase the 

feeding frequency and divide the amount of food in smaller portions during the day. This 

could make the fish believe food is an abundance resource and hence further increase the 

chance of tricking their bodies into spawning preparation.   
 

In this pilot study the subject of preparing C. macracanthus for reproducing is handled as a 

start of exploring if it is possible for the species to prepare for spawning in captivity without 

induced hormone treatment. Hobbyists have from time to time reported on spontaneous 

spawning in their aquariums although these happenings remain unconfirmed. Although in 

2004 hobbyist Ola Åhlander, Stockholm Sweden, set up an experiment were eggs were found 

and documented in the ovaries of a deceased female at the end of the trial. Ola Åhlander tried 

to achieve spawning in his clown loaches using the same steps as the present study although 

over a period of ten months. It might be an advantage to give the fish a longer period of time 

to prepare their bodies for spawning, although it seems according to the present study as if ten 

weeks may be a sufficient amount of time to achieve the same result. 

 

Depending on origin of the specimens the spawning season starts in the period of September - 

December when the high water season begins. It is thought that clown loaches migrate 

upstream to spawn in smaller river branches and juveniles are caught when descending in 

November – January in Sumatra and Marsh – July (some years as early as January – 

February) in Borneo (Åhlander, 2004), a fact supporting the theory that the species migrate to 

spawn. This was taken into account when designing the study and the question was raised: 

how to simulate the migration and its different steps? 

 

To start the group had to experience the conditions pre-migration in the low water season. 

According to measurements of the Musi river in Sumatra the temperature can reach as high as 

32 ºC (Legendre et al. 2012) and because of the wide range of habitats from swamps to rivers 



 

it was assumed by the author that the water flow would be slow and set accordingly, still 

sufficient in oxygenating and cleaning the water. This was the period were egg production 

was presumed to occur since the loaches are thought to spawn in the beginning of the high 

water season and would be their natural season of gamete maturity (Åhlander, 2004).  

 

The step between low and high water seasons was expected to be quite short after reading 

published data from Legendre et al. (2012) and it was assumed that two weeks would be a 

sufficient amount of time for the fish to experience the difference and be prepared for the 

simulated reaching of presumed spawning grounds. Due to the inflow of new water from the 

increased rains in the wild water flow was increased whilst temperature was slightly lowered 

and light hours were changed since data of the number of sun hours showed it should be 

altered (World weather and climate information, 2013). 

 

For the final and most intriguing step, full out stream conditions were put in place. 

Temperature was set to 25ºC; water level was lowered to induce high surface turbulence by 

the relatively strong current in the tank, 5 hours of light and 50% water change. A greater 

water change is a well known method by hobbyists and stakeholders around the world to 

induce spawning in tropical fish (Åhlander 2004), and maybe a greater inflow of fresh water 

functions as a cue to reproducing in the wild. This was expected by the author to intrigue the 

fish to spawn after 10 weeks of preparation.  

 

One of the biggest issues with this study might have been at what time of the year it was 

carried out. Since all the specimens were wild caught and not breed for generations as many 

other ornamental species, the biological clock might still be an important factor. If C. 

macracanthus is a seasonal spawner, spawning in September – December it is plausible that it 

is important to breed them in this period under in vitro conditions to increase the chances of 

success. Although before this study it was presumed by the author the simulation of low water 

season could be enough to trick the fish’s physiological and psychological mechanisms into 

believing it was time to prepare for breeding. 

 

The hours of direct sunlight were imitated regarding which season was simulated. For the first 

10 weeks of the trial, the light hours were set to 7 hours/day according to the measurements in 

June – August and decreased to 6 hours/day down to 5 hours/day at the end of the trial. Since 

light could be an important factor to indicate the upcoming spawning period in the wild, it 

should be taken into count when designing a study like this. In the present study there was no 

smaller light to make the transition between light and dark used, something that would be 

recommended to lessen the risk of mechanical shock and thus stress for the fish. The literal 

interpretation that the documented sun hours would be the only hours of light should not be 

used in future studies like this. The actual period of light are in reality longer in a day and 

should be set up accordingly. 

 

As shown in the water temperature measurements, done by Legendre et al. 2012, from Musi 

river, Sumatra, one of the rivers who holds a population of clown loaches, the temperature 



 

before the seasonal rains and thus the high water season is as high as 32ºC. Demonstrably this 

is a result of lesser inflow of new water. In the present study the temperature was set to 30ºC 

to follow the seasonal change as close as possible in the conditions of captivity. During this 

period the fish were observed to be relatively stationed in the brick pipes and not very keen to 

swim around in the aquarium. They ate with big enthusiasm over the first 10 weeks, a 

behaviour that actually became less abundant over the last four week period of the trial. When 

it was time to lower the temperature in week 11 one of the heaters broke and kept on warming 

the water till 32ºC before it was noticed 24 hours later and a switch to a functioning heater 

could be made to lower the temperature to 29ºC. Maybe this was in line with natural events. 

As it seems temperature fluctuates between 30 and 32 ºC just before the first seasonal rains 

(Legendre et al. 2012). Therefore this accident might not have had an impact on the outcome 

of the study.  

 

In week 13 it was lowered yet again, down to 25ºC to simulate the reaching of spawning 

grounds. This together with the increased water flow was expected to be the cues needed after 

months of preparing the group for spawning. It has been shown in a previous study were 

clown loaches have been monitored over several years that a higher proportion of individuals 

were sexually mature at 26-27ºC than 30-31ºC (Legendre et al. 2012), something to consider 

in future studies. This fact is strengthened by the discovery of 26ºC as the optimum 

temperature for clown loach egg incubation (Baras et al. 2012b),  maybe this would also be 

the optimum temperature for spawning since this could reveal that throughout the evolution of 

this species this has been the most consistent measurement value. Parameters throughout the 

evolutionary development should not be discarded without further research (Recknagel et al. 

2014; Bowen et al. 2013). Pankhurst et al. (1996) showed that water temperature in rainbow 

trout seemed to be the most important factor in the time prior to ovulation. A factor the author 

would take more into count in future studies. 

 

The pH was monitored throughout the study, although not altered to a desirable level since it 

was already within the values of the previously proven window. The values 6.86-8.00 are 

similar to the values in Legendre et al. 2012, where there was no significant relationship 

found between the egg production and pH. Seemingly this parameter is of lesser important to 

the subject, but is still a factor that should not be ruled out considering the difference between 

hormone induced egg production could be considerably different than a spontaneous natural 

production of gametes. If hormones are introduced in the body or environment of the fish 

there could have significant effect on the outcome (Carnevali et al. 2010; Quesada-Garcia et 

al. 2012; Su et al. 2013).  

 

The pH changes over the 14 weeks of time and the explanation for the changes would 

probably be that when water was changed it was taken directly from the tap with a pH value 

of 8, thus immediately increasing the pH after a change. During the first 10 weeks the 

aquarium contained 460L and had a similar development on the pH with both high and lows. 

Since two big pieces of wood were placed in the water they would have had a lowering effect 

(Sasa et al. 2015) on pH although unknown how much. In week 11 the water level was 



 

lowered and water change frequency higher which would have had an effect on pH by making 

it higher for each week, which can be observed. If the study would have continued over a 

longer period at the end it is assumed that pH would have stabilized around 8 because of the 

influence of the tap water. 

 

This the subject of the study, clown loaches and spawning preparations in aquariums, is a 

subject discarded by many if not all hobbyists around the world mostly meet by scepticism 

and a tone of sarcasm since many have tried and failed (Åhlander 2004). Even so, this was 

something considered to be an important subject (Dudgeon, 2000). Mostly by lowering the 

pressure on the species via juvenile population outtake, but it is also an important factor when 

it comes to the conservation work in Borneo and Sumatra. If this species is lost, a species 

representative for several other taxa, it would not only create additional obstacles in the 

conservation work. It would also lead to a loss of income to the local human populations who 

depends on their income from catching and selling this popular ornamental species (Åhlander, 

2004). If it would be discovered what it wold take to reproduce C. macracanthus in captivity 

it would lower the pressure on wild stocks, although these catches should not stop completely 

because of previously mentioned reasons. If the locals care for the species important to their 

lives they will protect its environment and all its inhabitants (Defeo et al. 2016; Motte and 

Lane 2008; Salmi et al. 2004).  

 

 

5. Conclusions 

 

This study is one step on the way to breeding clown loaches in captivity, maybe a big step if 

egg production has occurred. The biggest obstacle would be to discover the cue that starts 

their spawning. This species is considered different than related families and other tropical 

fish in several ways (Baras et al. 2012a; Baras et al. 2012b; Legendre et al. 2012; Slembrouck 

et al. 2012) making it difficult to make assumptions from related species. It is necessary to 

carry out studies that are specific to this species; it is also needed to make studies on their 

biology and ecology in wild stocks to gain a bigger understanding of how their life history is 

formed. It would be necessary for the future to know what water values and environmental 

factors needed to be taken into consideration. 

 

In future studies similar to this one it is recommended to supply more shelter in form of lower 

direct light, a variety of hiding places and low disturbance level. Here they had low 

disturbance, lots of hiding places but a quite naked environment otherwise, resulting in a 

higher frequency of hiding and immobility during the day which could indicate a high level of 

psychological stress. Focus should be on finding the spawning inducing cue. Factors such as 

pH should be taken into account even though previous research on hormone induced breeding 

discards pH as an influencing parameter since that is not a representative result for studies on 

natural sexual maturity.   

 



 

It seems as clown loaches may produce eggs in captivity based on observations before the 

study as well as during, although seemingly undergo either retaining or reabsorbing of the 

eggs produced, if so preparations for spawning in captivity would be more common in groups 

held by hobbyists that previously believed. 
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