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A Comparative Study of the Styrofoam Biodegradation Capacities
and Survival of 2" and 4™ Instar Tenebrio molitor Larvae
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Abstract

In this study, we conducted a comparative analysis of the Styrofoam biodegradation capacities and survival of Tenebrio
molitor (TM) larvae at the 2™ and 4™ instar stages. The experimental setup was designed as follows, with each treatment
being replicated three times: TM larvae (2™ instar) = 1 g of Styrofoam + 1.2 g of 2™ instar TM larvae (n=50); TM larvae
(4™ instar) = 1 g of Styrofoam + 1.2 g of 4™ instar TM larvae (n=42). The findings revealed that compared to 4™ instar TM
larvae, those at 2™ instar stage were relatively more efficient in biodegrading Styrofoam. Although the average weight of 4™
instar TM larvae was consistently higher than that of the 2™ instar larvae, the larvae at both stages of growth underwent
gradual decline in weight as the consumption of Styrofoam progressed. However, the weight differential was notably more
pronounced in the 2™ instar larvae, thereby indicating a stronger influence of Styrofoam ingestion on their weight dynamics. In
addition, throughout the study period, we observed no larval mortalities in either of the two experimental groups. In summary,
compared with the 4™ instar larvae, those at the 2™ instar stage had a superior capacities to biodegrade Styrofoam and
underwent more substantial change in weight. These findings thus indicate that comparatively, over short-term periods, 2™
instar larvae may be more effective in addressing environmental challenges relating to the management of plastic wastes.
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Fig. 1. Biodegradation capacities of Styrofoam by 2°¢ and 4™ instar Tenebrio molitor (TM) larvae. *Marks indicate
statistically significant differences (p<0.05). Data are presented as the mean * standard error of the mean
(SEM). The treatments were as follows: TM larvae (2™ instar) = 1 g of Styrofoam + 1.2 g of 2™ instar TM
larvae (n=50); TM larvae (4™ instar) = 1 g of Styrofoam + 1.2 g of 4" instar TM larvae (n=42).
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Table 1. Analysis of the weight, weight difference, and survival of 2" and 4" instar 7Tenebrio molitor (TM) larvae
reared on Styrofoam during the experimental period

Day
Treatment'
0 2 4 6 8 10
Weight (g)
M larvae (2% instan) 0.0240+  0.0234+ 00233+ 0.0220+ 0.0225+  0.0217+
0.00000 0.00007 0.00006 0.00008 0.00009 0.00007
M larvae (4 instan) 0.0286+ 00283+  0.0281+ 0.0279+ 0.0278+  0.0276%
g fstar 0.00000 0.00007 0.00003 0.00004 0.00005 0.00006
Weight difference (g)
TM larvae (2°¢ instar) 0.0000 0.0006 0.0007 0.0011 0.0015 0.0023
TM larvae (4™ instar) 0.0000 0.0003 0.0005 0.0006 0.0008 0.0009
Significance * * * * * *
Survival rate (%)
TM larvae (2 instar) 100 100 100 100 100 100
TM larvae (4" instar) 100 100 100 100 100 100

Data are expressed as the mean + standard error of the mean (SEM)
'TM larvae (2™ instar) = 1 g of Styrofoam + 1.2 g of 2™ instar TM larvae (n=50); TM larvae (4" instar) = 1 g of Styrofoam + 1.2

g of 4™ instar TM larvae (n=42)
*p<0.05

TM larvae (2™ instar) = 1 g of Styrofoam
+ 1.2 g of 2™ instar TM larvae (n=50)

TM larvae (4" instar) = 1 g of Styrofoam
+ 1.2 g of 4™ instar TM larvae (n=42)
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