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Composting Process of Hanwoo Manure
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Abstract

This study evaluated the effects of incorporating 4th and 5th instar of 7enebrio molitor(TM) larvae into hanwoo manure
during the composting process, with aim of broadening its applications in the insect industry and supporting sustainable
industrial development. Experimental treatments were established by mixing 0.1 kg of 4th instar TM larvae per 1 kg of
hanwoo manure, with the same procedure replicated three times, for both the 4th and 5th instar TM larvae. Both larval
stages effectively regulated total carbon and nitrogen levels, reducing the C:N ratio to below 15:1, a key threshold for
transforming hanwoo manure into a stable compost. Although pH is a critical factor in composting, the addition of both 4th and
5th instar TM larvae maintained the pH level above 9 throughout the process. Hanwoo manure contained high levels of acid
detergent fiber and neutral detergent fiber. However, the larvae demonstrated limited capacity to degrade or assimilate these
components. These findings suggest that hanwoo manure treated with TM larvae, in addition to its use as an organic fertilizer,
may also serve as a soil amendment agent capable of neutralizing soil conditions.
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Table 1. Effects of 4th and 5th instar TM larvae on total carbon, total nitrogen, and C:N ratio of hanwoo manure during the

experimental period

Item Group' Day p-value
0 5 15 25

260 4th instar TM larvae 41.53+1.71 42.70£0.56 44.32+0.68 43.79+0.68 0.4830
5th instar TM larvae 42.52+0.28 43.37+0.56 44.18+0.30 43.6940.32 0.1859

NG9 4th instar TM larvae 3.09+0.04 3.13£0.01 3.16+0.05 3.13£0.06 0.7771
5th instar TM larvae 3.17+0.08 3.32£0.13 3.1240.17 3.18+0.04 0.2570

oN 4th instar TM larvae 13.43£0.56 13.66£0.21 14.05+0.37 14.01+0.46 0.9057
5th instar TM larvae 13.44+0.36 13.1240.53 14.16£0.30 13.73£0.17 0.9075

Data are expressed as the mean * standard error of the mean (SEM)
Y4th instar TM larvae group = 1 kg of hanwoo manure + 0.1 kg of 4th instar TM larvae kg; 5th instar TM larvae group = 1 kg of hanwoo

manure + 0.1 kg of 5th instar TM larvae kg
TC: total carbon
3TN: total nitrogen

Table 2. Effects of 4th and 5th instar TM larvae on pH, ADF, and NDF contents of hanwoo manure during the experimental

period
Item Group! 27 p-value
0 5 15 25

4th instar TM larvae 9.28+0.09 9.16%£0.10 9.23+0.07 9.30+0.04 0.8251

pH 5th instar TM larvae 9.26+0.10 9.33+0.07 9.43+0.07 9.4240.09 0.5690
ADF (%) 4th instar TM larvae 38.83+1.85 37.56+1.12 38.22+0.69 41.38+4.09 0.7729
5th instar TM larvae 34.75+0.75 36.82+1.19 37.54+0.47 40.18+1.13 0.0758

NDF (%) 4th instar TM larvae 64.80£2.63 63.37£0.69 63.55+0.64 68.5014.62 0.5679
Sthinstar TM larvae  62.81£1.59° 62.3240.94" 64.49+1.71% 67.74+2.17° 0.0215

Means accompanied by distinct superscripts within the same column exhibit statistically significant differences at a significance level of

p<0.05

Data are expressed as the mean + standard error of the mean (SEM)
Y4th instar TM larvae group = 1 kg of hanwoo manure + 0.1 kg of 4th instar TM larvae; 5th instar TM larvae group = 1 kg of hanwoo manure

+ 0.1 kg of 5th instar TM larvae kg
2ADF: acid detergent fiber
SNDF: neutral detergent fiber
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