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Study of the ingestion efficiency of Tenebrio molitor on different proportion

of polystyrene

CHEN Yao CHEN Dong-Mei QIU Shu-Lin ZHOU Cai-Quan~ ( Key Laboratory of Southwest China
Wildlife Resources Conservation ( Ministry of Education) Institute of Ecology China West Normal
University Nanchong 637002 Sichuan Province China)

Abstract: In order to explore the best ratio between polystyrene and wheat bran in the degradation of
polystyrene of the Tenebrio molitor 11 groups of feed ( polystyrene: wheat bran) PS1 (1:9) PS2 (2:
8) PS3(3:7) PS4 (4:6) PS5(5:5) PS6(6:4) PS7(7:3) PS§(8:2) PS9(9:1) PS10
(10:0) and CK (0:10) were used to evaluate the weight gain mortality feed intake polystyrene
intake feed digestibility feed utilization rate faecal output pupation rate emergence rate and
oviposition number of the T. molitor. The results showed that the growth performance of the T. molitor
decreased with the ratio of polystyrene in the feed. However the weight gain in the groups of CK PS1
PS2  PS3 and PS4 were similar when a majority of the larvae pupated. The pupation age of PS3 and PS4
group were about 7 days later than that in the groups of CK PS1 and PS2  which was helpful for the larvae
to degrade more polystyrene. The amount of polystyrene intake of PS4 group was slightly higher than that in
the PS3 group while there was no significant difference in feed digestibility feed utilization mortality and
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oviposition number between the PS3 and PS4 group. However the pupation rate emergence rate and dry
matter in the PS3 group were better than those in the PS4group. In these regards the ratio of 3 :7
( polystyrene: wheat bran) was optimal which could not only ensure the normal growth and development
of the T. molitor to keep the economic value but could also degrade more polystyrene. The results of this
study provided fundamental information for large-scale cultivation of the T. molitor in polystyrene
degradation.
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Table 1 Comparison of the weight of Tenebrio molitor ( 100 larvae) from different group at 42 49 and 56 days

Group 42 d (g/100 ) 49 d (g/100 ) 56 d (g/100 )
PS1 14.5652 £0. 5138 a 14.8937 £1.0112 a 13.9973 £3.9111 ab
PS2 13.4121 £0.2770 b 13.7476 0. 4745 b 14. 6336 +3. 2887 ab
PS3 13.0911 £0. 3696 be 14. 1079 £0. 2292 b 15.2070 0. 4037 a
PS4 13.0076 +0. 8906 he 13. 6986 +0. 4680 b 15.0721 £0.3231 a
PSs 12.1912 £0. 8572 ¢ 14.0103 £0. 2551 b 13.3913 1. 4921 ab
PS6 10. 3940 +0. 4563 d 11.9164 0. 2079 ¢ 11. 5380 0. 8826 he
PS7 10. 3489 +0. 4004 d 10. 9842 0. 1517 d 11. 2840 £0. 3977 be
PS8 9. 1150 £0. 6484 e 10. 2692 = 0. 2686 e 9.4357 +0. 9888 cd
PS9 7.2432 £0. 4004 f 8.3543 +0.3611 f 8. 1114 £0.3007 d
PS10 7.2245 0. 3997 f 7.0791 £0. 0791 g 7.0144 £0. 3645 d
CK 15. 1734 £0. 9804 a 13.9145 +0.8558 b 15.7176 £2. 7994 a

column meant significant difference ( P <0. 05)

(P <0.05) . Note:

the same below.

Different small letters about the same factor in one
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Table 2 Total feed intake total polystyrene intake digestibility utilization rate and faecal
output of larvae from each group at 42 days
% % / 100
(¢/100 ) (¢/100 ) L) oo e/ 190
Group ) ) Digestibility Utilization rate Faecal output
Total feed intake Total polystyrene intake
PS1 32. 1189 +£0. 0400 b 3.2119 £0. 0040 ¢ 39.2100 +£6.4568 b 31.4560 £1.5692 ¢ 19.5239 +2. 0667 b
PS2 28.9711 £0. 1407 ¢ 5.7942 £0.0281 e 35.5680 £0. 7501 b 30.6610 £1.5559 ¢ 18.6666 +0. 1911 ¢
PS3 25.9955 £0.2055 d 7.7987 £0.0617 ¢ 36.3000 £0.6379 b 33.8317 £1.8568 ¢ 16.5582 +0.0700 d
ps4 22. 6836 +0. 1680 e 9.0734 £0. 0672 b 37. 1840 £0. 6258 b 37.6827 £3.8504 ¢ 14.2482 +0.6485 e
PS5 19.0773 £0. 1650 9.5386 +0. 0825 a 36.7780 £1.3767 b 41.5924 £4.5753 be  12.0613 +0.2852
PS6 16. 0220 +0. 5862 ¢ 9.6132 £0.3517 a 38. 6140 £2.7459 b 37.0193 £3.9071 ¢ 9.8246 +0.2630 ¢
PS7 10. 1631 £0. 1143 h 7. 1142 £0. 0800 d 23.5540 £1.5064 b 58.4848 +4.7224 b 7.7686 £0. 1311 h
PS8 10. 0150 +0. 1842 h 8.0120 +0. 1474 ¢ 47.4940 £3.6165 a  46.5780 +7.6580 bc  5.2544 +0.2968 i
PS9 5.9679 0. 2400 i 5.3711 £0. 2160 f 40.4600 £1.6300 b 46.8218 £4.0041 be  3.5543 +0.1933 j
PS10 1.2994 +0. 1854 j 1.2994 +0. 1854 h 9.3200 £7. 1536 d  231.8433 +£47.8860 a  1.2871 +0. 1233 k

CK

35.3325 £0. 0831 a

0

35.2275 £1. 1395 b

30. 0014 +£3. 1433 ¢

22. 8866 +0. 4500 a
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Table 3 Total mortality of Tenebrio molitor during the 42 days
Group PS1 PS2 PS3 P4 PS5 PS6 pPS7 PS8 PS9 PS10
%
(. ) 25.3372  23.4502 26.8308 22.9965 23.2971 24.1864 26.5577 27.5500 21.8546 22.8851
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Table 4 Pupation rate of Tenebrio molitor of each group at 49 and 56 days
Group 49 d (%) Pupation rate at 42 days 56 d (%) Pupation rate at 56 days

PSl1 38.7322 +4.6458 a 45.5864 +2.9701 ab

PS2 28.3896 £6.5440 b 40.4250 £7.3474 b

PS3 21.3447 +£3.8389 b 30. 9928 £2. 5670 ¢

PS4 21.0409 £3. 1244 b 29.9720 £4.2716 ¢

PS5 8.4745 £4. 4453 cd 18.7298 £0. 7604 d

PS6 11.0284 £3.9521 ¢ 15.5654 £5.0044 d

pPS7 7.9379 £2. 8052 cd 12.3554 £2. 6866 d

PS8 3.4669 £0.4170 cd 5.6770 £0. 5527 e

PS9 0. 5089 +0. 4408 d 0.7595 £0.76338 e

PS10 0.7673 0. 0090 d 0.7653 +0. 0067 e

CK 40. 1001 £6.0274 a 49. 1605 £4.6372 a

5 180 d N
Table 5 Pupation rate emergence rate and oviposition number of each group at 180 days
180 d (%) 180 d (%) ()

Group Pupation rate at 180 days Emergence rate at 180 days Oviposition number
PSl1 70. 4393 57. 8415 75

PS2 71.0941 62. 0493 87

PS3 69. 0766 59. 6078 64

P4 65.2773 51. 8595 68

PS5 58.4129 33.0211 36

PS6 54.2867 29.7539 20

PS7 53.2900 23.0942 33

PS8 50. 7812 12. 1005 39

PS9 47.9838 3. 6082 35

PS10 6.7753 1. 7857 2

CK 76. 0600 61. 1408 72
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Table 6 Dry matter content of larvae pupae and mature worms of different group
Group Larvae Pupae Mature worn
PS1 41.3404 +3. 1806 ab 37.8313 £2.3033 a 40.7112 £2.2410 a
PS2 41.5042 £2. 0861 ab 37.4300 +1. 1948 a 40.0903 +1. 8184 a
PS3 40. 1374 £1. 6116 abc 36.1745 £1.7794 a 39.8802 £1.6412 a
P4 39. 6956 +£2.2790 abe 35.7024 £1.5742 a 38.1926 £1.7112 a
PS5 37.0322 +£0. 3068 abc - -
PS6 37.1581 £1.9716 bed - -
PS7 32. 6580 1. 3103 bed - -
PS8 31.8923 £1.5915 od - -
PS9 30. 1840 £3.7352 d - -
PS10 21.9164 £0.9460 e - -
CK 43.4830 £3.2617 a 36. 1194 +0. 3019 a 39.7372 £2.025 a
3 .
30%
N N N N ( 2013b) .
. . N ( N
) o
PS3 CK.
PS1. PS2. PS4 PS4; PS3 o
CK. PSI. P2 N N
7d o ( 2001;
42 d PS6 2003; 2006;
PS5 PS4 2009; 2010) .
PS3 16.35% PS2 56.59% PS3 o
PS2 34.59% PS1 142.81%; PS3
P34 N N N N
PS3 N N 0
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