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Effectsof different fermentation duration and feeding densitieson the
conversion of mushroom bran by Allomyrina dichotoma larvae

YUAN Yue'™ CHEN Yang-Bo' ZHANG Jun-Jie'
LIU Jia’ HUANG Hai®~~ DU Wen-Mei'
(1. Engineering Research Center of Natural Enemy Insects, Institute of Biological Control, Jilin Agricultural University,
Changchun 130118, China; 2. School of Food and Pharmaceutical Engineering, Wuzhou University, Wuzhou 543002, China;
3. Forest Pest Control and Quarantine Station of Panshi City, Panshi 132300, China)

Abstract [Aim] Feeding fermented mushroom bran to Allomyrina dichotoma larvae not only enables harmless treatment
and efficient utilization of mushroom bran waste, it also effectively reduces insect rearing costs. This study aimed to determine
how fermentation duration and population rearing density affect the conversion of mushroom bran by A. dichotoma larvae,
providing theoretical support for biological control and utilization of mushroom bran by the beetle larvae. [Methods] 3rd instar
larvae were raised at 29 °C for 40 days. The amount of mushroom bran consumed, feces excreted, and larval weight, were
measured under different fermentation durations (10, 20, 30 and 40 d, respectively) and different rearing densities (20, 30, 40,
50, 60 larvae/case, respectively). [Results] There was a significant increase in the ability of larvae to transform mushroom
bran with increasing fermentation time. Food intake, the amount of feces excreted, and larval weight was (42.11£0.14),
(30.12+0.40) and (8.21£0.26) g, respectively, in A. dichotoma fed mushroom bran fermented for 40 days. This result was

significantly higher compared to the other treatment groups but not the control (P<0.05). There was no significant difference in
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the survival rate of the larva with increasing rearing density (P>0.05), but average weight gain, food intake, and feces

excretion showed a significant downward trend. At a density of 30 larvae/case, average larval weight gain, food intake, and

feces excretion was (5.20+0.06), (56.32+1.14) and (35.74+0.47) g, respectively. This result was not significantly different from

the minimum density of 20 larvae/case, but it was significantly higher than the other density treatments (P<0.05). [Conclusion]

Based on our findings, the optimal fermentation time for the effective conversion of mushroom bran by A. dichotoma, is 40

days. To conserve resources, the population density of A. dichotoma should not exceed 30 larvae/case.

Key words Allomyrina dichotoma; mushroom bran; fermentation duration; feeding densities; percent conversion
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Table1l Effectsof different fermentation duration on transformation ability of Allomyrina dichotoma

e wETE (g2k)

Hq‘l‘?_ (d) DPS 24§ Eﬁiiﬁi (. gk .) Dry weight of the fungus ﬁl??i’éi (gk) _
ime DPS parameters  Insect weight gain (g/ind.) bran intake (g/ind.) Defecation volume (g/ind.)
10 5.17+0.40 ¢ 28.76+0.15 ¢ 20.11+0.96 ¢
20 5.74+0.22 ¢ 30.57+0.12 ¢ 21.74+0.23 ¢
30 6.77+0.10 b 35.81+0.10 b 25.80+0.55 b
40 8.21+0.26 a 42.11+0.14 a 30.12+0.40 a
CK 7.53+0.04 a 41.89+1.00 a 29.66+0.04 a
F 27.04 180.21 71.32
P <0.000 1 <0.000 1 <0.000 1

FPRO AR R, RSB AR A A NG PR R 22 5 3% (P<0.05, Tukey 140 ). TR,

The values in the table are mean +SE; and followed by the different letters in the same column mean significant difference

(P<0.05, Tukey tesy). The same below.

x2 AEEARTEMUXBEEAELID

Table2 Effects of different feeding densities on transformation ability of Allomyrina dichotoma

W (k/AH)  DPS it HUANSEE (gik)

BT E (g2k)

HEgEE (gik)

FEE (%)

Density DPS Insect weight Dry weight of the fungus Defecation Survival
(ind./box) parameters gain (g/ind.) bran intake (g/ind.) volume (g/ind.) rate (%)
20 6.04+0.28 a 63.41+1.44 a 44.55+0.60 a 98.33+1.67 a
30 5.20+0.06 ab 56.32+1.14 a 35.7440.47 b 95.56+2.94 a
40 4.83+0.15b 46.13+3.33 b 27.95+2.41 ¢ 98.33+0.83 a
50 4.66+0.15b 42.13£1.79 be 26.20+1.53 ¢ 92.67+1.76 a
60 4.05+0.36 b 35.59+0.94 ¢ 22.31+1.24 ¢ 93.89+2.78 a
10.77 33.37 38.17 1.44
P 0.001 2 <0.000 1 <0.000 1 0.291 9

23 FRAFTEEMNUXEERLHHENLEDN
i

ARV IR BEXT UL R4 10, 3 I e il

FAREI WL 3, 4555 BEAL PRV 85 UKL AL R Y
1E 3.75%-4.79%, AbPR[EITCE E 25 (P>0.05);
BB AR A A D E S, BER

x3 FAREAFREFEMNUAXEEBELERHIMG

Table3 Effects of different feeding densities on the transformation rate of Allomyrina dichotoma

W () DFSER

Density (ind./box)

I HRAREAL R (%) PEHRFEAR (%)
DPS Average insect body

FEEIHAER (%)

Average insect dung Average approximate

parameters conversion rate (%) conversion rate (%) digestibility (%)
20 4.58+0.20 a 71.3142.28 a 29.65+£2.28 b
30 3.75+0.10 a 64.36+0.68 ab 36.52+0.69 ab
40 3.81+0.17 a 61.43+2.03 b 39.49+2.03 a
50 4.58+0.07 a 63.20+0.98 ab 37.90+0.98 ab
60 4.79+0.56 a 63.73+2.14 ab 37.40+2.03 ab

2.94
0.075 6

4.70 4.89
0.0215 0.0191
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IEH AR EE VRS Y 546 o ani F R K i
Hermetia illucens %J HUf% A4 JiC 4 v 5 1 Ao 285 B 2ok
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