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Improved rearing system of housefly
(Musca domestica) for the production of
shrimps and Huxu breeders

Guangdong Entomological Instltute
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Outline of this talk

Introduction
System improvements

Application technology
Future perspectives
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Livestock production

< 8.8 billion chickens (http://www.feedtrade.com.cn)
and 735 million pigs (http://www.askci.com/news

/chanye /2015/01/21/16936799a.shtml) were
produced for the world market in 2014 in China.

% Millions of farmers depend on livestock production
for their livelihood.
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http://www.askci.com/news

Manure pollution

About 19.2 million tons of chicken
manure per year from livestock
production every year.

Pollution of the environment.




Feed production in China
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Solution to this problem

@ Recycle of the chicken manure into insect
proteins as feed for chicken production iIs a
strategy to solve this problem.

Animal
proteins
for diets

Chicken
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Mass production of housefly

arge-scale housefly (Musca domestica)
production system by using chicken manure
Is established In China to provide fresh
maggots or maggot powder for feeding
chickens and shrimps.




Process flow diagram
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System Improvements
Semi-automatic production system

Chicken feeding
with maggots
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System Improvements

1. Adults for increasing egg production

Improvements:
a)Semi-automatic water supply DA
b)lncreasing adult density _@_. CF e %
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System Improvements

2. Methods for eggs collection

Improvements
a) Clean eggs by using a cloth on the whezii; bran =

7 =

b) Quantitative weight for nextstep . .. *,




System Improvements

3. Pretreatment of the chicken manure for
maggot productlon

Improvements:

a)
b)
C)
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System Improvements

4. Semi-automatic transportation of the containers

Improvements: . o
a) Automatic stacking system AP
- - - " -_:'r'ﬂ"..\.. .
b) Semi-automatic transportation “"_‘-éi‘;i
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System Improvements

5. Effective larvae rearing

Improvements:
a) Effective utilization of the rooms
b) Protected breeding with plastic netsﬁ
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System Improvements

6. Maggot separation

Under low oxygen and high ammonia
concentration in the closed rooms, more than
70% larvae escaped from the medium in two
hours, depending on the air temperature in the

containers.
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System improvements

/. Maggot microwave drying

Improvement
W3 kg fresh maggots can be dried every

Lo



Fertilizer quality
B Residue after maggot rearing as an organic

fertilizer
Test data of residue after rearing housefly
Item Result | Indicators of organic fertilizer
Organic components 54 >45%
Total nutrient 14.9 >5.0%
Moisture 37 <30%
pH 8.4 5.5-8.5
As 0 <15 mg/kg
Hg 0.7 <2 mg/kg
Pb 50 <50 mg/kg
Cr 10 <150 mg/kg
Cd 3 <3 mg/kg
Number Ol <8 <100 mumbers/g o
coliforms -
Mortality of 100 9506 ;
roundworm eggs
e f

The residue meets the standard of organic fertilizer if the

& Water content IS decreased by drylng




Maggot powder quality

B Quality of the maggot powder

Chemical composition of housefly maggot meal

Number Item baggetizeitem Imiiidgee peT/ECT Best fishmeal

1 Crude protein (%) 58.53 66.25 >60

2 Fat extract (%) 21.8 3.2 <10

3 Moisture (%) 1.1 7.4 <10

4 Ash (%) 6.5 9 <20

5 Mold (cfu/g) 3.7 X102 3.6 X102 <3 X103

6 Salmonella (cfu/259) 0 0 0

7 KOH (mg/g) 3.30 0.6 <5

8 Cr (mg/kg) 2.46 0.9 <8




Feeding shrimps with fresh maggots

Experimental design:

1. Shrimp species: Litopenaeus vannamel

2. Industrial shrimp diets replaced by 25%, 50%, 75%, 100%
fresh maggots.

3. Indoor cultures with containers and aeration system.
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Feeding shrimp with maggots

Methods:
1. Water: T:27+2 °C; salinity:2.0-3.0; DO > 6.0 mg/L; pH 7.8 0.1
2. Scale of feeding: 3% of shrimp weight.

3. Feeding time: 9:00 and 17:00
4. Experimental period: 35 d
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Feeding shrimp with maggots

€ Weight of the shrimps
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The fresh weights of the shrimps fed with 25% fresh maggots are?j




Feeding shrimp with maggots

€ Body length of the shrimps
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The body length of the shrimps fed with 25% fresh maggots are
not S|gn|f|cantly dlfferent from those with routlne shrlmp feed




Feeding shrimp with maggots
@ Survival rates of the shrimps
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Survival (%)

No significant difference was found among treatments and the -

__control.
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Feeding shrimp with maggots

€ Mortality of the shrimps infected by WSSV
(White spot syndrome virus)
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25% fresh maggots in the diet significantly decreaééd thé-shfimp_é
mortalities at 4 and 5 days when the shrimps were infected by



Chickens fed with fresh maggots




Feeding chickens with maggots
€ Laying rate:
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Feeding chickens with maggots
€ Feed-eqg ratio

Feed-egg ratio
w
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Feeding chickens with maggots

@ Fertility and hatchability

m Fertility (%)  m Hatchability (%0)
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P .
Fresh maggot additions significantly increased egg fertlllty &éﬁ

and hatchability.
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Feeding chickens with maggots

€ mMRNA transcription of immune-related
genes in bursa
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Higher expression level of TLR3 was observed in the chickens
receiving fresh maggots. -
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Chickens fed with insect powders

Experimental design:

Treatments Ratios (%) of maggot, mealworm or fish meal Protein content
CK 0 (maggot) +0 (mealworm) +100 (fish meal) 17.16%
1 100 (maggot) +0 (mealworm) +0 (fish meal) 17.04%
2 0 (maggot) +100 (mealworm) +0 (fish meal) 15.88%
3 50 (maggot) +50 (mealworm) +0 (fish meal) 17.00%
4 50 (maggot) +0 (mealworm) +50 (fish meal) 17.07%
5 0 (maggot) +50 (mealworm) +50 (fish meal) 17.05%
6 33.3 (maggot) +33.3 (mealworm) +33.3 (fish meal) 16.99% )




Chickens fed with insect powders

€ Laying rate (eggs per chicken)
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Laying rates were significantly higher in treatment 1, 2 and 3 °
than that in the control, indicating that insect powders improved -
77, the chicken performance. 3



Chickens fed with insect powders

€ Feed-egg ratios
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Conclusion

1. The improved rearing system can be used for large
scale production of house fly Musca domestica.

2. 5 9% supplement of the routine feed with fresh larvae
significantly improves the chicken performance with
high laying rates, fertility and hatchability, and lower
feed-egg ratios, and activates the immune response.

3. Insect powders can replace fishmeal for chicken &

production, based on the chicken performance..’ ; « %
= % f“"‘j
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