
 

 

Supplementary material 
 

Table S1. Adult fly housing, temperature, relative humidity, and oviposition substrate of the 53 described egg production systems relying on adult colonies. 

Source Adult fly housing Temperature 
°C 

Rel. humidity 
% 

Oviposition substrate 

[1] BugDorms® 26±0.5 60-70 - 
[2] cages 28 70 - 
[3] cages - - - 
[3] cages - - - 
[3] cages - - - 
[3] cages - - - 
[4] wooden cages with wire mesh on sides in greenhouse 25-30 50 Gainesville House Fly Diet 
[4] wooden cages with wire mesh on sides in greenhouse 25-30 50 Gainesville House Fly Diet 
[4] wooden cages with wire mesh on sides in greenhouse 25-30 50 Gainesville House Fly Diet 
[4] wooden cages with wire mesh on sides in greenhouse 25-30 50 Gainesville House Fly Diet 
[4] wooden cages with wire mesh on sides in greenhouse 25-30 50 Gainesville House Fly Diet 
[4] wooden cages with wire mesh on sides in greenhouse 25-30 50 Gainesville House Fly Diet 
[5] wooden cages with wire mesh on sides in greenhouse 25 >50 Gainesville House Fly Diet 
[5] wooden cages with wire mesh on sides in greenhouse 25 >50 Gainesville House Fly Diet 
[5] wooden cages with wire mesh on sides in greenhouse 25 >50 Gainesville House Fly Diet 
[6] greenhouse 27 60-70 - 
[6] greenhouse 27 60-70 - 
[6] greenhouse 27 60-70 - 
[6] greenhouse 27 60-70 - 
[6] greenhouse 27 60-70 - 
[6] greenhouse 27 60-70 - 
[7] greenhouse 27 60-70 - 
[7] greenhouse 27 60-70 - 
[7] greenhouse 27 60-70 - 
[7] greenhouse 27 60-70 - 
[7] greenhouse 27 60-70 - 



 

 

[7] greenhouse 27 60-70 - 
[8] greenhouse 27 60-70 - 
[8] greenhouse 27 60-70 - 
[8] greenhouse 27 60-70 - 
[8] greenhouse 27 60-70 - 
[8] greenhouse 27 60-70 - 
[8] greenhouse 27 60-70 - 
[8] greenhouse 27 60-70 - 
[9,10] cages in a poultry barn and outdoors - - residues from larvae rearing 
[11] double-net-systems - - - 
[11] double-net-systems - - - 
[11] double-net-systems - - - 
[11] double-net-systems - - - 
[12] outdoors in metal cages with screen mesh 28±5 - spent grain 
[13] greenhouse 28 70 - 
[13] greenhouse 28 70 - 
[13] greenhouse 28 70 - 
[14] greenhouse - - chicken manure 
[15] greenhouse - - chicken manure 
[15] greenhouse - - chicken manure 
[15] greenhouse - - chicken manure 
[15] greenhouse - - chicken manure 
[15] greenhouse - - chicken manure 
[15] greenhouse - - chicken manure 
[15] greenhouse - - chicken manure 
[15] greenhouse - - chicken manure 
[15] greenhouse - - chicken manure 

 

  



 

 

Table S2. Nursing substrate, temperature, relative humidity, means of climate control, and nursing period of the 55 described larvae nursing systems. 

Source Nursing substrate Temperature 
°C 

Rel. humidity 
% 

Means of climate control Nursing period 
d 

[16,17] wheat bran 28±1.2 - Incubation on perforated screen - 
[16,17] wheat bran 28±1.2 - Incubation on perforated screen - 
[16,17] wheat bran 28±1.2 - Incubation on perforated screen - 
[16,17] wheat bran 28±1.2 - Incubation on perforated screen - 
[16,17] wheat bran 28±1.2 - Incubation on perforated screen - 
[6] standard colony diet 27 60-70 Greenhouse 6 
[6] standard colony diet 27 60-70 Greenhouse 6 
[6] standard colony diet 27 60-70 Greenhouse 6 
[6] standard colony diet 27 60-70 Greenhouse 6 
[6] standard colony diet 27 60-70 Greenhouse 6 
[6] standard colony diet 27 60-70 Greenhouse 6 
[7] standard colony diet 27 60-70 Greenhouse 6 
[7] standard colony diet 27 60-70 Greenhouse 6 
[7] standard colony diet 27 60-70 Greenhouse 6 
[7] standard colony diet 27 60-70 Greenhouse 6 
[7] standard colony diet 27 60-70 Greenhouse 6 
[7] standard colony diet 27 60-70 Greenhouse 6 
[18] poultry feed - - - 10 
[2] poultry feed 28 70 Climate chamber 12-14 
[1] Gainesville House Fly Diet 26±0.5 60-70 - - 
[15] Gainesville House Fly Diet 28 75 Greenhouse 6 
[15] Gainesville House Fly Diet 28 75 Greenhouse 6 
[15] Gainesville House Fly Diet 28 75 Greenhouse 6 
[15] Gainesville House Fly Diet 28 75 Greenhouse 6 
[15] Gainesville House Fly Diet 28 75 Greenhouse 6 
[15] Gainesville House Fly Diet 28 75 Greenhouse 6 
[15] Gainesville House Fly Diet 28 75 Greenhouse 6 
[15] Gainesville House Fly Diet 28 75 Greenhouse 6 
[15] Gainesville House Fly Diet 28 75 Greenhouse 6 

[4] Gainesville House Fly Diet 29 60 Rheem Environmental 
Chamber 4 



 

 

[4] Gainesville House Fly Diet 29 60 Rheem Environmental 
Chamber 4 

[4] Gainesville House Fly Diet 29 60 Rheem Environmental 
Chamber 4 

[4] Gainesville House Fly Diet 29 60 Rheem Environmental 
Chamber 4 

[4] Gainesville House Fly Diet 29 60 Rheem Environmental 
Chamber 4 

[4] Gainesville House Fly Diet 29 60 Rheem Environmental 
Chamber 4 

[5] Gainesville House Fly Diet 29 60 Rheem Environmental 
Chamber 4 

[5] Gainesville House Fly Diet 29 60 Rheem Environmental 
Chamber 4 

[5] Gainesville House Fly Diet 29 60 Rheem Environmental 
Chamber 4 

[14] diet based on bran 28 60-70 Greenhouse 6 

[19] 30% wheat bran and wheat flour; 70% 
water 28 70 - 7 

[11] 30 % compound feed for laying hens; 70% 
water 28 60 Climate cabinet 5 

[11] 30 % compound feed for laying hens; 70% 
water 28 60 Climate cabinet 5 

[11] 30 % compound feed for laying hens; 70% 
water 28 60 Climate cabinet 5 

[11] 30 % compound feed for laying hens; 70% 
water 28 60 Climate cabinet  

[8] 25% wheat bran; 75% water 27 60-70 Greenhouse 6 
[8] 25% wheat bran; 75% water 27 60-70 Greenhouse 6 
[8] 25% wheat bran; 75% water 27 60-70 Greenhouse 6 
[8] 25% wheat bran; 75% water 27 60-70 Greenhouse 6 
[8] 25% wheat bran; 75% water 27 60-70 Greenhouse 6 
[8] 25% wheat bran; 75% water 27 60-70 Greenhouse 6 
[8] 25% wheat bran; 75% water 27 60-70 Greenhouse 6 
[20] 20% wheat bran; 80% water 30 80 Climate chamber 7 
[21] - 28 70 Climate chamber 1 



 

 

[21] - 28 70 Climate chamber 1 
[21] - 28 70 Climate chamber 1 

 

  



 

 

Table S3. Harvest stage, temperature and relative humidity, utilized rearing devices, development time, and harvesting process steps of the 75 reviewed larvae rearing systems. 

Source Harvest stage Temperature 
°C 

Rel. humidity 
% 

Rearing 
devices 

Development time 
days 

 Harvesting process steps 
  Separation Purging Cleaning Killing 

[1] prepupal stage 27±0.5 80-90 glass 
containers -  manually - - freezing 

[16,17] at emergence of 
first prepupae 28±1.4 64±3 plastic 

containers 14  manually - water drying 
chamber 

[16,17] at emergence of 
first prepupae 28±1.3 64±3 plastic 

containers 15.3  manually - water drying 
chamber 

[16,17] at emergence of 
first prepupae 28±1.2 64±3 plastic 

containers 18.3  manually - water drying 
chamber 

[16,17] at emergence of 
first prepupae 28±1.5 64±3 plastic 

containers 19.7  manually - water drying 
chamber 

[16,17] at emergence of 
first prepupae 28±1.6 64±3 plastic 

containers 22  manually - water drying 
chamber 

[2] after 9 days 28 70 plastic 
containers 9  manually with 

forceps - water freezing 

[3] - 27±2 65±5 plastic cups 21.4  - - - - 
[3] - 27±2 65±5 plastic cups 22.6  - - - - 
[3] - 27±2 65±5 plastic cups 24.8  - - - - 
[3] - 27±2 65±5 plastic cups 26  - - - - 

[18] 
when all larvae 

turned into 
prepupae 

28 - plastic 
containers 14-19  manually with 

forceps - water drying 
chamber 

[22] - 26±1 60 - 11  - - - microwave 
oven 

[23] - 27 60-75 open barrel 21  manually with 
forceps - water drying 

chamber 

[4] prepupal stage 29 60 plastic 
containers 11.3  manually - - freezing 

[4] prepupal stage 29 60 plastic 
containers 11.6  manually - - freezing 

[4] prepupal stage 29 60 plastic 
containers 15.6  manually - - freezing 

[4] prepupal stage 29 60 plastic 
containers 16.7  manually - - freezing 



 

 

[4] prepupal stage 29 60 plastic 
containers 18.6  manually - - freezing 

[4] prepupal stage 29 60 plastic 
containers 20.3  manually - - freezing 

[5] 
when 40% of the 
larvae turned into 

prepupae 
29 60 plastic 

containers 14  - - - - 

[5] 
when 40% of the 
larvae turned into 

prepupae 
29 60 plastic 

containers 15  - - - - 

[5] 
when 40% of the 
larvae turned into 

prepupae 
29 60 plastic 

containers 16  - - - - 

[21] at emergence of 
first prepupae 28 70 plastic 

containers 144  manually with 
forceps - water freezing 

[21] at emergence of 
first prepupae 28 70 plastic 

containers 144  manually with 
forceps - water freezing 

[21] at emergence of 
first prepupae 28 70 plastic 

containers 214  manually with 
forceps - water freezing 

[19] - 27±0.5 70±5 plastic crates 8.6  - - - freezing 

[24] at emergence of 
first prepupae 28 70 plastic 

containers 8.6  manually - water freezing 

[24] at emergence of 
first prepupae 28 70 plastic 

containers 8.6  manually 15h water freezing 

[24] at emergence of 
first prepupae 28 70 plastic 

containers 8.6  manually 15h water freezing 

[25] - 26 75 plastic 
containers 10  - - - - 

[25] - 26 75 plastic 
containers 10  - - - - 

[25] - 26 75 plastic 
containers 10  - - - - 

[6] at emergence of 
first prepupae 27 60-70 plastic 

containers 18.3  manually with 
forceps - water drying 

chamber 

[6] at emergence of 
first prepupae 27 60-70 plastic 

containers 18.6  manually with 
forceps - water drying 

chamber 

[6] at emergence of 
first prepupae 27 60-70 plastic 

containers 20.2  manually with 
forceps - water drying 

chamber 



 

 

[6] at emergence of 
first prepupae 27 60-70 plastic 

containers 20.9  manually with 
forceps - water drying 

chamber 

[6] at emergence of 
first prepupae 27 60-70 plastic 

containers 21.4  manually with 
forceps - water drying 

chamber 

[6] at emergence of 
first prepupae 27 60-70 plastic 

containers 22  manually with 
forceps - water drying 

chamber 

[7] at emergence of 
first prepupae 27 60-70 plastic 

containers 19.4  manually with 
forceps - water drying 

chamber 

[7] at emergence of 
first prepupae 27 60-70 plastic 

containers 20.6  manually with 
forceps - water drying 

chamber 

[7] at emergence of 
first prepupae 27 60-70 plastic 

containers 21.1  manually with 
forceps - water drying 

chamber 

[7] at emergence of 
first prepupae 27 60-70 plastic 

containers 21.1  manually with 
forceps - water drying 

chamber 

[7] at emergence of 
first prepupae 27 60-70 plastic 

containers 22.5  manually with 
forceps - water drying 

chamber 

[7] at emergence of 
first prepupae 27 60-70 plastic 

containers 24.3  manually with 
forceps - water drying 

chamber 

[8] - 27 60-70 plastic 
containers 19  manually with 

forceps - water drying 
chamber 

[8] - 27 60-70 plastic 
containers 19  manually with 

forceps - water drying 
chamber 

[8] - 27 60-70 plastic 
containers 19.3  manually with 

forceps - water drying 
chamber 

[8] - 27 60-70 plastic 
containers 19.8  manually with 

forceps - water drying 
chamber 

[8] - 27 60-70 plastic 
containers 19.9  manually with 

forceps - water drying 
chamber 

[8] - 27 60-70 plastic 
containers 20.5  manually with 

forceps - water drying 
chamber 

[8] - 27 60-70 plastic 
containers 20.9  manually with 

forceps - water drying 
chamber 

[9,10] after 8 days - - 
mesh-

covered 
metal trays 

8  sieving 12h in 
sawdust water gas oven 

[11] at emergence of 
first prepupae 28 50 plastic 

containers 16  manually - water freezing 

[11] at emergence of 
first prepupae 28 50 plastic 

containers 16  manually - water freezing 



 

 

[11] at emergence of 
first prepupae 28 50 plastic 

containers 17  manually - water freezing 

[11] at emergence of 
first prepupae 28 50 plastic 

containers 17  manually - water freezing 

[12] - 28±2 65±5 metallic 
containers -  - - water gas oven 

[26] - - - - -  - - - freezing 
[26] - - - - -  - - - freezing 

[27] - 27.7±1.8 - plastic 
containers -  - - - - 

[13] - 28 70 perti dishes 23.4  - - - - 
[13] - 28 70 perti dishes 23.6  - - - - 
[13] - 28 70 perti dishes 24.8  - - - - 
[14] - - - cement pool 13  - - - - 

[20] - 30±2 60-80 plastic 
containers 10  sieving 48h - microwave 

oven 

[15] - 28 75 plastic 
containers 10.5  - - - - 

[15] - 28 75 plastic 
containers 10.5  - - - - 

[15] - 28 75 plastic 
containers 10.5  - - - - 

[15] - 28 75 plastic 
containers 10.5  - - - - 

[15] - 28 75 plastic 
containers 10.5  - - - - 

[15] - 28 75 plastic 
containers 10.5  - - - - 

[15] - 28 75 plastic 
containers 10.5  - - - - 

[15] - 28 75 plastic 
containers 10.5  - - - - 

[15] - 28 75 plastic 
containers 10.5  - - - - 

 

  



 

 

Table S4. Components and nutritional composition of the feed substrates used in the 75 reviewed BSFL production systems. 

Source Groupa  Components (C)  Nutritional composition 
   C1 Share of C1 C2 Share of C2 Waterb  DMc TOCd N P K GEe 
    %  % %  % % of DM % of DM % of DM % of DM MJ kg 

DM-1 

[4] 1  chicken 
manure 100 - - -  22.8 - 2.4 2.4 2.4 - 

[4] 1  chicken 
manure 100 - - -  22.8 - 2.4 2.4 2.4 - 

[5] 1  chicken 
manure 100 - - -  22.8 40.2 3.5 2.3 - - 

[4] 1  chicken 
manure 100 - - -  23.0 - - - - - 

[6] 1  chicken 
manure 80 cattle 

manure 20 -  23.2 41.4 3.3 2.0 - - 

[6] 1  chicken 
manure 60 cattle 

manure 40 -  23.5 42.7 3.0 1.6 - - 

[8] 1  chicken 
manure 60 cattle 

manure 40 -  23.9 - 4.1 - - - 

[8] 1  chicken 
manure 60 cattle 

manure 40 -  23.9 - 4.1 - - - 

[8] 1  chicken 
manure 60 cattle 

manure 40 -  23.9 - 4.1 - - - 

[8] 1  chicken 
manure 60 cattle 

manure 40 -  23.9 - 4.1 - - - 

[8] 1  chicken 
manure 60 cattle 

manure 40 -  23.9 - 4.1 - - - 

[8] 1  chicken 
manure 60 cattle 

manure 40 -  23.9 - 4.1 - - - 

[8] 1  chicken 
manure 60 cattle 

manure 40 -  23.9 - 4.1 - - - 

[14] 1  chicken 
manure 100 - - -  24.0 - - - - - 

[16,17] 1  chicken 
manure 100 - - -  25.2 31.3 3.8 - - - 

[13] 1  chicken 
manure 100 - - -  30.0 - - - - - 



 

 

[18] 1  chicken 
manure 100 - - -  31.2 - 3.6 - - - 

[16,17] 1  chicken 
manure 90 canola 

straw 10 -  31.9 32.6 3.5 - - - 

[16,17] 1  chicken 
manure 80 canola 

straw 20 -  38.7 34.0 3.2 - - - 

[11] 1  chicken 
manure 100 - - -  39.9 38.1 7.4 - - - 

[11] 1  chicken 
manure 100 - - -  39.9 38.1 7.4 - - - 

[11] 1  chicken 
manure 100 - - -  39.9 38.1 7.4 - - - 

[11] 1  chicken 
manure 100 - - -  39.9 38.1 7.4 - - - 

[1] 1  chicken 
manure 34.5 coarse 

chabazite 7.2 58.3  41.7 - 5.0 2.0 14.1 - 

[16,17] 1  chicken 
manure 70 canola 

straw 30 -  45.4 35.3 2.9 - - - 

[16,17] 1  chicken 
manure 60 canola 

straw 40 -  52.2 36.6 2.5 - - - 

[22] 1  dried food 
waste 40 chicken 

manure 60 -  89.5 - 5.7 - - - 

[21] 1 
 dried 

chicken 
manure 

33.3 - - 66.7 
 

33.3 - 4.8 1.2 - - 

[26] 1  chicken 
manure 100 - - -  - - - - - - 

[15] 1  chicken 
manure 100 - - -  - - - - - - 

[15] 1  chicken 
manure 100 - - -  - - - - - - 

[15] 1  chicken 
manure 100 - - -  - - - - - - 

[27] 1  chicken 
manure 100 - - -  - - - - - - 

[12] 1  chicken 
manure 100 - - -  67.5 - 2.4 1.0 1.7 - 

[2] 2  cattle 
manure 100 - - -  13.0 46.9 1.8 - - - 



 

 

[4] 2  dairy 
manure 100 - - -  16.1 - 2.1 0.7 0.6 - 

[4] 2  dairy 
manure 100 - - -  16.1 - 2.1 0.7 0.6 - 

[5] 2  dairy 
manure 100 - - -  17.0 - - - - - 

[7] 2 
 cattle 

manure 60 
soybean 

curd 
residues 

40 - 
 

20.0 48.9 2.8 0.5 - - 

[7] 2 
 cattle 

manure 80 
soybean 

curd 
residues 

20 - 
 

20.8 47.8 2.6 0.6 - - 

[7] 2  cattle 
manure 100 - - -  21.6 46.7 2.4 0.7 - - 

[7] 2  cattle 
manure 60 chicken 

manure 40 -  23.9 43.9 2.7 1.3 - - 

[6] 2  cattle 
manure 80 chicken 

manure 20 -  24.2 45.1 2.4 1.0 - - 

[6] 2  cattle 
manure 100 - - -  24.5 46.4 2.1 0.7 - - 

[13] 2  cattle 
manure 100 - - -  30.0 - - - - - 

[21] 2  dried cattle 
manure 33.3 - - 66.7  33.3 - 2.7 0.6 - - 

[23] 2  cattle 
manure 100 - - -  46.5 - 1.7 - - - 

[26] 2  cattle 
manure 100 - - -  - - - - - - 

[15] 2  cattle 
manure 100 - - -  - - - - - - 

[15] 2  cattle 
manure 100 - - -  - - - - - - 

[15] 2  cattle 
manure 100 - - -  - - - - - - 

[19] 3  pig manure 100 - - -  24.4 44.8 3.4 2.2 1.8 18.6 
[24] 3  pig manure 100 - -   24.8 - 2.6 - - - 
[19] 3  pig manure 99.9 NH4Cl 0.1   24.8 - 2.6 - - - 
[19] 3  pig manure 99.9 NH4Cl 0.1   24.8 - 2.6 - - - 



 

 

[4] 3  pig manure 100 - - -  26.1 - 2.1 2.4 - - 
[4] 3  pig manure 100 - - -  26.1 - 2.1 2.4 - - 
[5] 3  pig manure 100 - - -  28.0 - - - - - 
[13] 3  pig manure 100 - - -  30.0 - - - - - 
[20] 3  pig manure 100 - - -  30.0 - 1.8 1.2 1.5 - 

[21] 3  dried pig 
manure 33.3 - - 66.7  33.3 - 2.6 2.6 - - 

[15] 3  pig manure 100 - - -  - - - - - - 
[15] 3  pig manure 100 - - -  - - - - - - 
[15] 3  pig manure 100 - - -  - - - - - - 
[25] 3  pig manure 100 - - -  27.5 - - - - - 
[25] 3  pig manure 100 - - -  27.5 - - - - - 
[25] 3  pig manure 100 - - -  27.5 - - - - - 

[3] 4  horse 
manure 50 vegetable 

waste 50 -  88.1 - 2.2 0.7 - 13.7 

[3] 4  horse 
manure 100 - - -  91.0 - 1.6 0.6 - 14.9 

[3] 5  sheep 
manure 50 vegetable 

waste 50 -  89.6 - 2.6 0.6 - 13.7 

[3] 5  sheep 
manure 100 - - -  90.8 - 2.1 0.4 - 14.5 

[7] 6 
 soybean 

curd 
residues 

100 cattle 
manure 0 - 

 
17.7 52.1 3.4 0.3 - - 

[7] 6 
 soybean 

curd 
residues 

80 cattle 
manure 20 - 

 
18.5 51.0 3.2 0.4 - - 

[7] 6 
 soybean 

curd 
residues 

60 cattle 
manure 40 - 

 
19.3 49.9 3.0 0.5 - - 

[9,10] 6 
 fresh 

brewery 
waste 

34 chicken 
manure 24 42 

 
35.2 - - - - 10.2 

a Feed substrate group. 1 = chicken manure, 2 = cattle manure, 3 = pig manure, 4 = horse manure, 5 = sheep manure, and 6 = others. 
b Auxiliary water that was added regardless of the water contents of the different feed substrate components. 



 

 

c DM = Dry matter. 
d TOC = Total organic carbon. 
e GE = Gross energy. 

 

  



 

 

Table S5. General feed substrate composition and preparation steps reported in the reviewed BSFL production studies. 

Source  General composition  Feed substrate preparation steps 

 
 Single 

manure 

Multi 
manure 
mixture 

Manure/
waste 

mixture 
 Preparation step 1 Preparation step 2 Preparation step 3 

[2]  x    blending - - 
[4]  x    homogenization by hand - - 
[5]  x    homogenization by hand - - 
[21]  x    oven-drying at 60°C grinding mixing with tap water 
[24]  x    mixing with NH4Cl - - 
[12]  x    sprinkling with water - - 
[6]   x   mixing the manures - - 
[8]   x   mixing the manures inoculation of bacterial strain - 
[1]    x  drying at 105°C for 12h grinding mixing with tap water 

[16,17]    x  milling and sieving of Canola 
straw mixing the substrates - 

[22]    x  mixing the substrates - - 
[7]    x  mixing the substrates - - 

 

  



 

 

Table S6. Dry matter reduction, waste reduction index, feed conversion efficiency, bioconversion rate, and nitrogen reduction of the reviewed BSFL production systems. 

Source Groupa DMRb 
(%) 

WRIc FCEd 
(%) 

BCRe 
(%) 

N reduction 
(%) 

[1] 1 75.7 - - - 53.3 
[16,17] 1 35.9 1.6 14.5 - - 
[16,17] 1 38.4 1.9 18.8 - - 
[16,17] 1 42.3 2.3 19.5 - - 
[16,17] 1 42.8 2.8 21.7 - - 
[16,17] 1 43.7 3.1 22.2 - - 
[18] 1 60.0 - - - - 
[22] 1 - - - - - 
[4] 1 46.0 - - 1.8 - 
[4] 1 46.0 - - 2.8 - 
[5] 1 - - - - - 
[21] 1 36.7 0.3 3.4 3.3 82.1 
[6] 1 43.2 2.0 - 4.2 53.5 
[6] 1 52.1 2.6 - 7.9 56.9 
[6] 1 49.1 2.4 - 6.9 62.1 
[8] 1 42.0 - 16.3 6.8 - 
[8] 1 34.5 - 23.8 7.1 - 
[8] 1 41.8 - 19.3 8.1 - 
[8] 1 45.5 - 19.6 8.9 - 
[8] 1 42.3 - 21.6 9.1 - 
[8] 1 47.3 - 20.1 9.5 - 
[8] 1 48.8 - 22.2 10.8 - 
[11] 1 34.4 2.0 - 6.7 - 
[11] 1 37.5 2.3 - 6.9 - 
[11] 1 36.6 2.3 - 7.0 - 
[11] 1 35.9 2.1 - 8.5 - 
[14] 1 35.8 - - 8.0 - 
[15] 1 28.8 - - - 22.1 
[15] 1 53.4 - - - 31.8 
[15] 1 49.7 - - - 56.8 
[2] 2 12.7 - 29.5 3.8 - 
[23] 2 53.0 2.5 - 12.2 56.5 
[4] 2 48.0 - - 2.1 - 
[4] 2 48.0 - - 3.1 - 
[5] 2 - - - - - 



 

 

[21] 2 36.8 0.2 2.9 3.0 30.0 
[6] 2 44.3 2.1 - 5.9 58.6 
[6] 2 55.0 3.0 - 9.9 63.8 
[6] 2 53.4 2.9 - 7.9 69.0 
[7] 2 25.8 - - 6.3 31.0 
[7] 2 56.6 - - 14.2 55.0 
[7] 2 36.5 - - 14.8 66.0 
[15] 2 56.8 - - - 25.8 
[15] 2 31.8 - - - 49.9 
[15] 2 61.7 - - - 50.6 
[4] 3 33.0 - - 5.6 - 
[4] 3 33.0 - - 6.6 - 
[21] 3 37.7 0.3 4.5 4.1 36.7 
[19] 3 22.2 2.6 47.1 12.4 47.2 
[24] 3 - - - 12.1 46.0 
[24] 3 23.1 2.7 58.1 13.9 48.0 
[24] 3 22.5 2.6 60.8 14.1 - 
[25] 3 45.0 4.5 27.3 13.8 - 
[25] 3 52.8 5.3 25.6 15.0 - 
[25] 3 64.4 6.4 24.4 17.2 - 
[15] 3 34.6 - - - 47.9 
[15] 3 53.6 - - - 51.8 
[15] 3 57.8 - - - 53.2 
[3] 4 - - - 1.6 - 
[3] 4 - - - 2.1 - 
[3] 5 - - - 0.9 - 
[3] 5 - - - 1.8 - 
[7] 6 32.4 - - 9.8 33.0 
[7] 6 72.4 - - 11.8 42.0 
[7] 6 68.3 - - 15.2 69.0 
[9,10] 6 25.6 3.2 - 10.5 - 
a Feed substrate group. 1 = chicken manure, 2 = cattle manure, 3 = pig manure, 4 = horse manure, 5 = sheep manure, and 6 = others. 
b DMR = dry matter reduction. 
c WRI = waste reduction index. 
d FCE = feed conversion efficiency 
e BCR = bioconversion rate. 
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