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Abstract 
Luprops tristis is a litter dwelling detritivorous beetle abundant in rubber plantations in South India. Attraction of these beetles 
towards light, following overnight invasion into buildings is a frustrating nuisance for the residents. No efficient strategies for 
controlling the population buildup of L. tristis is available and its selection of rubber litter layers as breeding habitat and 
residential buildings as shelter during the rainy season makes insecticide-based control a tough task. The present study is to 
find out the predatory fish that feed L.tristis. Study reveals that Anabas testudineus prey upon L. tristis and hence act as a 
biocontrol agent. In group feeding and solitary feeding experiment, the feeding efficiency of Anabas testudineus in group 
feeding is higher than solitary feeding. Social influences affect feeding of Anabas testudineus. 
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Introduction 
Anabas testudineus bloch is widely distributed throughout 
India and also in the Southeast Asian countries. Anabas 
testudineus was abundant in rivers, streams, marshes, ponds, 
lakes, canals and estuaries [22]. Mostly feed on diatoms, 
green algae, blue green algae, cladocerans [12] shrimps, 
prawns, debris, insects [8]. Social influences affect behavior 
and feeding in the Anabas testudineus. In particular, this 
effect may be explained by learning and social copying [10] 

and by decrease of stress and other well-known phenomena 
accompanying the group mode of life in fish [7 9 14]. 
According to Alikunhi, Anabas testudineus young ones feed 
voraciously on micro-crustacea and insects, the adults are 
predominantly insectivorous [1]. 
Luprops tristis (Coleoptera: Tenebrionidae) is a litter 
dwelling detritivorous beetle abundant in rubber plantations 
in South India, commonly known as Mupli vandu or Ola 
prani or Olachathann. Litter stands of rubber tree the 
breeding and feeding habitat for L. tristis, with prematurely 
abscised leaves as the most preferred food resource, and a 
synchronized life cycle with the leaf phenology of rubber 
[18]. Effect of photoperiod, temperature, humidity, rainfall 
and moisture leads to annual migration of Luprops tristis 
from rubber plantations to shelters [18]. Post dormancy return 
of beetles coincide with the onset of annual litter fall in 
rubber plantations in early December [18]. Presence of many 
alternate host plants in addition to rubber indicates that it 
has the potential to spread into non-rubber belts, their 
presence in the leaf litter of trees namely, cashew 
(Anacardium occidentale, Linnaeus 1753), mango 
(Mangifera indica, Linnaeus 1753), jackfruit (Artocarpus 
heterophyllus, Lamarck 1789), wild jack (Artocarpus 
hirsutus, Lamarck 1789), cocoa (Theobroma cacao, 
Linnaeus 1753), cassia (Cassia fistula, Linnaeus 1753), and 
sapota (Manilkara zapota, Linnaeus 1753) co-occurring in 
rubber belts led to the hypothesis that L. tristis may also 
feed on the leaf litter of these plants [19]. 
Attraction of these beetles towards light, following 
overnight invasion into buildings is a frustrating nuisance 

for the residents [16]. No efficient strategies for controlling 
the population buildup of L. tristis is available and its 
selection of rubber litter layers as breeding habitat and 
residential buildings as shelter during the rainy season 
makes insecticide-based control a tough task. Presence of 
defensive glands in the larval stage is the major reason for 
avoidance of larvae and adults by their natural enemies and 
their very high numbers in the litter of rubber plantations 
[19]. There is a critical need to develop environment friendly 
and economically viable control tactics by identifying the 
natural enemies and biopesticides that would enable 
regulation of its population build though not complete 
eradication [12]. Some natural predators are house lizards 
(Hemidactylus frenatus, Schlegel), huntsman spiders 
(Heteropoda venatoria, Latreille), domestic fowl (Gallus, 
Linnaeus) and weaver ants (Oecophylla smaragdina, 
Fabricius) that feed up on L. tristis, all except weaver ants 
are deterred by the defensive gland’s secretions of the beetle 
[2 15]. Megaselia scalaris parasitizes resulting in the death of 
the Luprops tristis [6]. Howard experimented by the 
introduction of O. niloticus, mosquito densities immediately 
dropped in the treated ponds; fish caused a more than 94% 
reduction in both Anopheles gambiaes and A. funestus in the 
treated ponds [8]. With this background present work, 
Luprops tristis as a food resoruce for the selected fishes 
(Pygocentrus nattereri, Channami cropeltes, Anabas 
testudineus, Rasbora daniconius, Heteropneustes fossilis, 
Clarias batrachus, Clarias gariepinus): verification of 
assumption that social factor influences the feeding efficacy 
of fishes upon Luprops tristis: feeding efficiency of Anabus 
testudineus in relation to weight. 
 
Materials and methods 
The experiment was carried out during August 2019 to 
January 2020 at Department of Zoology, St. Joseph’s 
College, Devagiri, Calicut, Kerala. Beetles (Luprops tristis) 
were collected from rubber plantation by litter shifting and 
from residential building at Pathimangalam (11.3274°N, 



International Journal of Entomology Research  www.entomologyjournals.com 

158 

758858°E) by handpicking were transferred to mesh topped 
clay vessels half filled with soil and freshly fallen rubber 
plantation litter and were reared in the lab. 
Predatory fishes were listed out [1] and fishes of different 
ages and size were collected from Thengilakkadavu 
(11.2618° N, 75.9310° E), Calicut. Collected fishes are 
Pygocentrus nattereri (Red bellied Pirahna), Channami 
cropeltes (Giant snakehead), Anabas testudineus (Climbing 
Perch), Rasbora daniconius (Slender Rasbora), 
Heteropneustes fossilis (Stinging catfish), Clarias 
batrachus, Clarias gariepinus. In laboratory, fishes were 
placed in separate plastic basins filled with water and sand 
layered at the bottom provided with some aquatic plants. 
Screening experiments were carried out for 10 days in these 
fishes, by releasing a fixed number of live beetles (n=10) 
into each basin and the feeding ability of fishes were 
examined. From the collected fishes Clarias batrachus and 
Anabas testudineus only survived after 10 days feeding 
beetles other fishes not survived. Comparing Clarias 
batrachus and Anabas testudineus more numbers were fed 
by Anabas testudineus (t = 17.25; p<0.0001). So, beetle 
feeding efficacy was studied on Anabas testudineus, for it 
10 fishes with different age were placed in 2sq.feet 
aquarium each weighed about 15gm±3gm kept for 10 days 
and released live beetles to study the group feeding. Same 

fishes were separated into separate aquarium, single fish 
occupied 1/5sq.feet aquarium and released a number of live 
beetles into the aquarium and examined the feeding ability. 
To study the feeding changes related to body mass, selected 
fish with different weight kept as singly in 1/10sq.feet 
aquarium and repeated for 10 days with fresh live beetles. 
Statistical data analysis based on feeding ability and body 
weight of Anabas testudineus were done by using PAST 
Software (Mean, Standard deviation, Spearman correlation, 
Wilcoxon paired t test) [7]. 
 
Results and discussion 
Only Anabas testudineus and Clarias batrachus survive 
after 10 days feeding of L. tristis and other collected fishes 
(Pygocentrus nattereri, Channami cropeltes, Rasbora 
daniconius, Heteropneustes fossilis, Clarias batrachus, 
Clarias gariepinus) not survived. We have identified 
Clarias batrachus and Anabas testudineus are only efficient 
in feeding Luprops tristis, by comparing these two fishes 
more numbers are fed by Anabas testudineus (Table 1) (t = 
17.25; p<0.0001). Abundance (Mean ± SD) of Anabas 
testudineus feeding efficiency in group feeding was high 
than solitary feeding (t=35; P <0.001) (Table 2). There is a 
low degree of positive correlation between weight of fish 
and number of beetles fed by them (r= 0.03, P<0.00001)  

 

  
 

Fig 1: (A) Clarias batrachus and (B) Anabas testudineus feeding L.tristis 
 

Table 1: Abundance (Mean±SD) of beetle taken by Anabas 
testudineus and Clarias batrachus 

 

Day Anabas testudineus 
Mean±SD 

Clarias batrachus  
Mean±SD 

Day 1 30.3±1.9 10.3±2.4 
Day 2 19.5±6.4 14.1±1.9 
Day 3 49.6±5.8 20±2.5 
Day 4 39.9±3.7 20.4±2.7 
Day 5 60±4 20.1±2.6 
Day 6 39.5±5.3 20.3±3.7 
Day 7 39.8±2.1 18.3±3.5 
Day 8 60.4±4.2 16.7±3.7 
Day 9 40.3±2.1 16.9±3 

Day 10 20.3±5.4 14.2±1.9 
 

Table 2: Abundance (Mean ± SD) of beetle taken by fish during 
group feeding and single feeding. 

 

Experiment Group Feeding Single Feeding 
Days Mean SD Mean SD 

DAY 1 27.3 4.2 20.5 3.8 
DAY 2 31.1 3.7 25.0 3.1 
DAY 3 31.9 2.4 24.9 4.5 
DAY 4 33.6 4.4 23.8 1.5 
DAY 5 27.4 2.8 28.6 4.8 
DAY 6 26.4 5.4 25.3 3.8 
DAY 7 26.2 3.9 23.2 3.0 
DAY 8 25.3 3.2 24.0 2.5 
DAY 9 28.1 3.2 23.3 4.2 
DAY 10 26.7 4.3 22.7 3.5 
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Table 3: Table showing the abundance (mean±SD) of beetle taken 
by Anabas testudineus based on weight 

 

Weight of fish in grams Abundance 
28 23.5±12.62 
27 41.7±11.45 
19 40 ±14.14 
17 41.5±16.33 
15 29.5±17.07 
15 19.1± 8.96 
14 23.5±12.48 
13 37.2±14.12 
13 17.9±11.17 
13 29.7±12.59 
8 25.3±13.19 
7 25.1±14.49 
6 26.1±13.08 

 
Conclusion 
The result obtained from present predatory experiments 
using Anabas testudineus indicates that Clarias batrachus 
and Anabas testudineus have feeding potentialities on 
Luprops tristis. Species wise comparison revealed that 
feeding rate of Anabas testudineus was higher than of 
Clarias batrachus. So, they can effectively be used Luprops 
tristis as food resource. Their active feeding and the non-
deterrence by the gland secretion make them as a potential 
biocontrol agent to regulate the population of Luprops 
tristis.  
Anabas testudineus, inhabitants of fresh and brackish water; 
mostly in canals, lakes, ponds, ditches, floodplains and 
swamps [22], bottom dweller and insectivorous fish possesses 
some peculiar features and adaptations. Due to its air 
breathing ability and tolerance to a wide range of adverse 
environmental conditions, the fish is being considered as a 
promising candidate species for culture in the water bodies 
where carps cannot be cultured. Anabas can be reared or 
cultured in large tanks or ponds to control aquatic insects 
and some weed fishes [10]. As the beetles are effectively 
preyed by Anabas testudineus, it can be used to control the 
population buildup of Luprops tristis in the rubber 
plantation belts. There are some advantages of raising fish 
in a rubber plantation fields by creating ponds.  
As the Luprops beetles attract towards the light [17] there is 
possibility to trap it by using a bulb over the pond during the 
period of their return from dormancy period (early 
December), so beetles directly dip into water. Weaver ants 
are an efficient natural predator of L. tristis, and has the 
potential to be as an effective biocontrol agent to regulate 
the population buildup of L. tristis [3]. As their 
aggressiveness causes much difficulties to the rubber 
Labors, it's less likely welcomed by stakeholders. But the 
introduction of Anabas testudineus into rubber plantations 
does not cause any difficulties or obstacles to daily rubber 
tapping. There should be no problem with acceptance of this 
beetle control method since the fish is suitable for 
cultivation in ponds, reservoirs and rice fields [21]. 
Cultivation of Anabas in reservoirs or ponds will contribute 
as a source of food. Its high nourishing qualities and 
prolonged freshness may increase their demand for 
cultivation. Anabas testudineus is considered as a valuable 
item of diet for sick and convalescents [20].  
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