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Recycling Agricultural Wastes as Feed for Mealworm (7enebrio molitor)
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ABSTRACT: In order to investigate the impact of recycling agricultural wastes as feed for mealworm (Zenebrio molitor), we evaluated
the replacing effect by the different level of tangerine shell, Chinese cabbage, king oyster mushroom (Pleurotus eryngii) and Enoki
mushroom (Flammulina velutipes) substrates on wheat bran feed. Larval survival rate, larval weight, developmental period of larva,
pupation rate and pupal weight were evaluated. In tangerine shell and Chinese cabbage replacement group, no replacing effects found.
In all groups replacing by spent King oyster mushroom (Pleurotus eryngii) substrate, survival rate of larva was similar to that of control
group but larvae weighed less than control group significantly. Developmental period of larva increases in the group of King oyster
mushroom substrate replacement. Larval and pupal weight in Enoki mushroom (Flammulina velutipes) substrate by the level of 40 and
50%, replacement effect showed best results in successive breeding considering pupation rate. It is concluded that replacing 40 and 50%
of Enoki mushroom (Flammulina velutipes) substrate is appropriate to substituted diet of Tenebrio molitor larvae.
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—5- control(wheat bran 100%)

—ll- tangerine shell 20%, wheat bran 80%
—— tangerine shell 40%, wheat bran 60%
—4— tangerine shell 60%, wheat bran 40%
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Fig. 1. Survival rate of Tenebrio molitor larvae related to the
supplement of tangerine shell.

1 way ANOVA, Dunnett’s multiple comparisons test, *, p<0.05;
** p<0.01

—&- control(wheat bran 100%)

—- Chinese cabbage

—— tangerine shell

—@- spent King oyster mushroom(Pleurotus eryngii) substrate
1204 | —#— spent Enoki mushroom(Flammulina velutipes) substrate
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Fig. 2. Survival rate of Tenebrio molitor larvae related to the
supplement of various agricultural by-products.

1 way ANOVA, Dunnett’s multiple comparisons test, *, p<0.05;
** p<0.01; *** p<0.001; **** p<0.0001
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—¥— spent Enoki mushroom(Flammulina velutipes) substrate 40%, wheat bran 60%
—4— spent Enoki mushroom(F i lutip bstrate 50%, wheat bran 50%
— @ spent Enoki mushroom( ina velutipes) subs 80%, wheat bran 40%
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Fig. 3. Survival rate of Tenebrio molitor larvae related to the
supplement of spent Enoki mushroom(Flammulina velutipes )
substrate.

1 way ANOVA, Dunnett’s multiple comparisons test, *, p<0.05
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Fig. 4. Average larval weight of 7enebrio molitorrelated to the

supplement of tangerine shell.

1 way ANOVA, Dunnett’s multiple comparisons test, *, p<0.05;
* n<0.01
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Fig. 5. Average larval weight of Tenebrio molitorrelated to the

supplement of various agricultural by-products.

1 way ANOVA, Dunnett’s multiple comparisons test, *, p<0.05;
** p<0.01; ***, p<0.001

—©5- control(wheat bran 100%)

—l- spent Enoki mushroom(Flammulina velutipes) substrate 20%, wheat bran 80%
—i— spent Enoki mushroom(Flammulina velutipes) substrate 30%, wheat bran 70%
—%— spent Encki mushroom(Flammulina velutipes) substrate 40%, wheat bran 60%
—&— spent Enoki mushroom(Flammulina velutipes) substrate 50%, wheat bran 50%
—@- spent Enoki mushroom(Flammulina velutipes) substrate 60%, wheat bran 40%

— spent Enoki mushroom(Flammulina velutipes) substrate 80%, wheat bran 20%
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Fig. 6. Average larval weight of Tenebrio molitor related to the

supplement of spent Enoki mushroom(Flammulina velutipes)
substrate.

1 way ANOVA, Dunnett’s multiple comparisons test, ***, p<0.001
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Table 1. Mean developmental periods of larvae, pupal weight and pupation rate of 7enebrio molitorby supplying tangerine shells with

different replacing level

Diet Larval period (weeks) Pupal weight (g) Pupation rate (%)
Control (wheat bran 100%) 11.00+1.23 0.13+0.01 91.75+5.85
Tangerine shell 20%, wheat bran 80% 12.63+1.12 0.13+0.03 90.00+5.66
Tangerine shell 40%, wheat bran 60% 14.03+1.08* 0.12+0.02 88.50+2.12
Tangerine shell 60%, wheat bran 40% 17.95+0.95** 0.11+0.01** 77.00+7.07

Unpaired t test, ¥, p<0.05; **, p<0.01

Table 2. Mean developmental periods of larvae, pupal weight and pupation rate of Tenebrio molitor by supplying various agricultural

by-products

Diet Larval period (weeks) Pupal weight (g) Pupation rate (%)
Control (wheat bran 100%) 11.00+1.23 0.13+0.01 91.75+5.85
Chinese cabbage 12.39+1.50 0.07+0.06* 18.67+23.46%*
Tangerine shell 14.87+2.70* 0.12+0.01 85.17+7.60
Spent King oyster mushroom (Pleurotus eryngii) substrate 15.1520.89*** 0.11£0.01* 85.75+£3.20
Spent Enoki mushroom (Flammulina velutipes) substrate 11.15+0.12 0.13+0.01 95.7542.06

Unpaired t test, ¥, p<0.05; **, p<0.01; ***, p<0.001
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Table 3. Mean developmental periods of larvae, pupal weight and pupation rate of 7enebrio molitorby supplying spent Enoki mushroom

(Flammulina velutipes) substrates with different replacing level

Diet

Larval period (weeks)

Pupal weight (g) Pupation rate (%)

Control (wheat bran 100%)

Spent Enoki mushroom (Flammulina velutipes) substrate 20%,
wheat bran 80%

Spent Enoki mushroom (Flammulina velutipes) substrate 30%,
wheat bran 70%

Spent Enoki mushroom (Flammulina velutipes) substrate 40%,
wheat bran 60%

Spent Enoki mushroom (Flammulina velutipes) substrate 50%,
wheat bran 50%

Spent Enoki mushroom (Flammulina velutipes) substrate 60%,
wheat bran 40%

Spent Enoki mushroom (Flammulina velutipes) substrate 80%,
wheat bran 20%

11.00+1.23 0.13+0.01 91.75+5.85
11.03+0.88 0.13+0.04 75.00+£19.08
11.29+1.20 0.12+0.03 78.67£17.79
11.36+1.55 0.12+0.03 78.33+18.45
11.71+1.38 0.12+0.03 78.00+17.09
10.84+0.20 0.19+0.19 60.00+2.83**
11.374£0.21 0.19+0.20 30.5042.12%**

Unpaired t test, **, p<0.01; ***, p<0.001
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