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Effect of Different Temperature, Humidity and
Broiler Manure Composition on Maggot Growth
Performance and Quality of Maggot Meal

Jhen-Jia Jhang !  Shih-Che Huang ?*

1. Pingtung country government, agriture department
2. Department of Biotechnology and Animal Science, National Ilan University

Abstract

The trial was focus on influence of different temperature and humidity and broilers
manure with egg fluid and feedstuff to maggots growth and composition of maggot meal. The
treatments of temperature trial indicated that the day-old maggots have the best length growth
and total weight gain at 30°C; 2 days-old has the best body length growth at 35°C, but no
significant different on weight gain; 3 days-old maggots have best body length growth and
weight gain at 30°C and 35°C. The treatments of temperature trial were 50%, 70% and 90%;
temperature were stabilized at 30°C on the first day, then adjust to 35°C after maggots grew to
day-old; this trial revealed in the best maggots growth at 90% humidity. The broilers manure
were treated by: no additive, 1% egg fluid, 2% egg fluid, 1% feedstuff, 1% egg fluid with 1%
feedstuff and 2% egg fluid with 1% feedstuff. For the growth performance, maggots grew
better in manure with additives than none; but no influence on body width; In total weights,
only 1% egg fluid with 1% feedstuff group are higher than control significantly, the rest make
no difference to control group. In the same time, no interaction between egg fluid and
feedstuff was detected to maggots. Finally, the experiment compared the proximate
composition of maggot meal made from no additive, 1% egg fluid and 1% feedstuff broilers
manure maggots breeding group. Egg fluid group has higher dry matter 94.71% and higher
crude protein 59.39%. Also, it contains 24.54% which was ether extract significantly lower
than other treatments. And lower ash 4.85% than control group; furthermore, control group
has the lowest 51.4% crude protein containment. Nevertheless there were higher ether extract
and ash content in the control group, which has 33.99 and 6.07%. Also, it has high content of
heavy metal copper, which are 43.1 ppm. In summary, the nutrient composition of broilers
manure will significantly affect the growth of maggot and quality of maggot meal.
Consequently, broilers manure with feedstuff drop in during feeding might has the best effect
to maggot rearing.
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BREVRTRE © bR T AN » RSB RS g & rYKZ (Hanjra and Qureshi,
2010) » NETERAGKVEEARIVK &R N E T RHETEY) s miekE e REr[E]
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W AL ERRESE D e E B A RS > W B AR - NIt > SIERES
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( Khatun et al., 2003; Kroeckel et al., 2012; Shadreck and Mukwanise, 2014 ) » [fE 52
(Musca domestica) J5HATFIHRS 2 RattEEH R — » HE S HA R -
ERAERBER > #EthEl - FER T DUSES B REVMRE SRR - Riighamk e
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iR HE RS ENELE - BhETEUIE 42-60%. 2] (Feedipedia, 2015) - &1
HEEEESEENFREN - MEREEE L YIS ERNRENR 2R
5 IR E S RT I E B S E

FH 22 & BB B E A - SRt 2008 E AL 145 650 (8T > I
NFEEIE - HrP BN B E A A ER S AL T ERNEE DL > £880F —#H =T
FRVEHES - B RRIEMNEY 112 EAMITHESE - (1S S HE S & R it S I o
HE > FIFIHY FHRETHEAE - 2R AT R BB PR - AORPSCR A AR 2R - 37 i e
o (E AR FEFANEAL - BLRHSERIEREET A - ERe s S s AT AL iy - A H
REFAA BRI R > SRE RN RS MV ER S © 1T T Tl _E S B S AT fE 2 ZE A B )
BHEARTAE > frEd 2 RSB TARNER - MEHEES T g P -

PR SRR CE R AR FH S 3 e A MR Y B RE B8 2 » (L BRI P S ELAH R 2 R &
b ARBHFE AR A FDR RS UK 3 TR SR B SR - B B B JE Ry
HRZ -

Bl ~ MREETTA

— ~ SEREnY)
A 20 (Musca domestica) {F R B fEES » KA T @PeE P IErmE S —
B 78 St AT AR A B ER EIEATHUS -

= b s

RGBT B 475X 20 47.5% 15 47.5 cm 7 BN - W LRI e
PEZE I B - OB TOORE (G8E SRI0RE) BLDES (QI4-2RSumk) » 2SI
SERVATRAAT]) UL EEPI SR A AT - HUKRIEEIEE OGS KES » e
IREFREIOK I 12 Li12 D -

SBEL G PEREL I o 2 ISP - DAFPAS R AT » SIS IR 5 POMB S » ik
R T A I - S R e K 8 R PR B R R L S VBT 12 L
12 D - BRI B R A B 70 15 A A T 1 PO e T
o BT F4 T AR RIE S BB B R TR - SRIT 6 5 BSRA ERER e
HE IR AR > B -20°C KA 24 h LR EL D BTRETR 12 SAU4:47)( Farkas et
al. 1998) - BEAE N H K 24 h KGR -
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BT R RS 2 1% o RHE BRI R TR N - AR &R
FORGIRIEH A i 2 B YRR EE A RE L RIS R ER A 509 A8 -
SHRISSAMEUEE 50 g 1F 72 h45°CRZEE - I FIFIM R BEaE 40 mesh BUpEEN; %)%
ek P8 FH 7oA -
TR 2 AR EK R BRI RNREDREHEC TR - U8R & B ERAH 7 51 5
I ¥fiReH (Hi4=#32)  (Control)
. £&®K 1% 44 (EL1)
. &=&EK 2% H (E2)
IV. kikealkt 1% 45 (F1)
V. 2EK 1% + fpReEst 1% 4 (ELFL1)
VI 28K 2% + KolREaRk 1% 45 (E2F1)

=~ WEHEH K1
fic AOAC ( Association of Official Analytical Chemist , 2007 ) >~ 5 /2RI EEZY/E >~
HTE
B e e B A —EEIEIR S (Precision oven JA-150) #ZJse 105°C 1 h » HY
R AFZ SR M P RF AR E =R e FFE (W) > WM FER E RN E - B
1g (W) Bgankn R - BB 105°C HifEEzZE: 1 h > EUERAFIERIIAF KR E =00
&FPE > HRAMFEEZEE 0.5 h (RSAIFFE » fEIRILDER - EEWE (W2) » [EIFAE
H o RBI AR an/K o &
serEaE (%) = [(W2-Wl) /W] x 100
(Ko ZHE
B R B A — R R 105°C 1 h o BV B A G2 I A R LR
EEZRERIFE (W) HIEHAREFE 19 (W) BeimfiRig - B AR - Sl 200°C
JIEY 1h 1% - 2 600°C Ab 6 h EEFMERAE  FFHAARIUTE AFZEI
~alg R EREIFE (W2) - BREE R R Z KT
K55 (%) = [(W2W1) /W] X100+ (RSB &R % )
(OMHEEEZHIE
FEAET 2 9 BRin (W) A BRI - DOAEER] (Selenium mixture, MERCK)
&) 109 K 20 ml ZRhilE (46 96% - LLE 1.84) BN rflE LN 120 mins (£
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450°C) » HEZE RN R A - IES AR DU EZAE4EE (Kjel Flex K-360
distilling unit, BUCHI) » 3lf: DU RO EMETT 2888 - (2L 01N Y SRE(LINEERE
B apkaliaE (V1) RERE (V2) MEZ G0 ml-

MHEEE (%) =[(V2-V1) x0.001401x 6.25/W] x 100 + (EEfEs/Eas % )
(=)tERERE 2 AE

P 19 (W) B ERs Rt BEABREEAH - A 105°C HiFERZE 2 h s
TRAHEAH O A 105°C 828 2h (W1) {&FFEE - RFEIREEAE A Soxhlet ZEHUAE
B REHVE T N BASA I S B RO S B SREKIE KR 55°C 8 4

ZEHL 16 h > PR ZE B 2 OB I - FARSRARASORN SR Eh >~ OB R - A

7} 45°C 24 h 1%FFEE (W2)
THREA 2 & (%) = [(W2-W1) /W] x 100+ (ERiuEzP/E&s % )
(PU)BE Y e M

WBIE 19 (W) ZERSIGREE AL CGEEREIIR 3 2 HIE ) » R i 2 [E S L
B B 3 N HCI B H0 1:1 X - &HsamA 10 ml (A% - 1% 10
mins » f& I A MOBARE R E Bl LA H0 E&ZE 100 ml» AL
JRFIRUOEER (A A Analyst 100, PERKIN ELMER)  #E1T#5 ~ tf ~ $fd ~ $#AY73HT -
(R BB Py & SRR Z BT ppm 3 -
EYrEag (ppm) = [ECHEME]) x100/ (W) + (EREWESE % )

g~ elEmEss
AARGTERE SAS 9.1 EEEGE TG » RS R TR H o8 & 2 s SEags
( Randomized complete block design, RCBD ) » H:=FEEH » [RZ[REHEGH A/ » £
Z R R B 2 EIEE AR [E 0 F 4 e s 10 & - 3£ 120 &4H - 509 4
HEFEENTHE T - BATREEAEIBLEDN 24 /NEF - PR REUHFHER BABURARFEIFL -
BEIEPRARERCE R 25°C ~ 30°C K 35°C » A PUMRDG e R0  JRERIE EAE 70% -
MRz RN Z Ebe R (LRKES - 2 1% DI R R Z IR EE IR - 78S 71 5k 50% ~ 70%
Fe 90% - B HERENERIRRIE - HEEEZSER - WgHEF 2R B ER
10 EdH=3 - DUSH OIS HATHEM Z KB & EERIDIFERE 10 SHEAERHER
HEE - IF a4 RARIRAVESR » NESSERREFEANER S - 524 h RESHE

HEIHAR -
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M = EIR AR a2 5 2 P AV R ROk slBa s RN 58
AR ET (Factorial design of randomized complete block design, RCBD ) » H75f& &
B (CEFEFEAA A ROEEE - FEENS 10 S - 3t 240 &4 ; bR
ZHUG TR eE A FE R AR AR AN AR DY 0 24 h AR (B2 4MH (< 1mm)
HyH BRI B RS 50 9 223 Mg EEE A 16 &4l DIERmRE & 24
h R#ETE R - 86H - EAVHE - WHEEHE E 20 - DUl OIS EATER 2 &R
& IRERZIGE  FHEEEMEN 10 SIHSAVEE - (FRiHESR S RRIEAVHIE A
% [EIFEDA R B aa R R AR R 2 S I 2 SCIRUE -

2 ~ SRR
—  RIEEIH IR
1 Roflibea et B aafa N 2 SHRIF - B 1A Ry adEPIEIER A RARRE > N
HREERHIC A BB LU BRFHZK » SBsE { TR R R A B PP AL o - RPEE DR
BARE 1B FHEIREEEA RS > sE P 2OtES R 120 :12D - @ 1C Ralbi
AT ARV HE SRR - (AU 1D FoRAvEiEs o JUSREZRENE (B 1E) 5
St AR AR DR b > AR B (18 1F) FE[n] s se it S -

T OREHERHAE R R

I A R Z B T R BRI R 1 KR 2R L EUNERIERE 70% Ko
SEERE Y & [EDE L H S NHVAERE RN - R =(EEEAHE S 4 K& 2R biE
BRI (B EE 3 H  (EEREH > BIREREE 30C I 55 1 AVl AR A
MG > 56 2 HEL5E 3 HAVAGRALEAE 25C HFEREIF(K (P<0.05) % 2 AIAMER
TERIE T0% B o ST SR EDRE B S VAR RAGE - SREUR - HIEJTEE
%1 H > SCHRARMRAVIAE - BAE5 2 ) 3 H Z & ABAFAEERE » IR
EIEAAIES 1 HiRATEE 30°C - ZI&3E Ry 35C WhiH & A R A REH -

IR A R ZFERIE T AT S H R e/ N ERENY) - AR DURERY
s B R BIRN > A B PRER P R T SR S0 O AR A B R R B R - I HLAR
WEZ RSB )T FH I AT RIS AR RIE AR T S A A A R - I RER Y
fFF5E SRR B AR LI 2R RO R Ry R 28091 (Cigkova et al., 2013; Khan et
al., 2012; Larrain and Salas, 2008; Pastor et al., 2011 ) » ZREEX] FHMREHAE f gyt BRI BT
AR Z2 A Y AR RAB P -
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1. TEEE B RadE N 2 S AETEN A B FEAEN B, AR ZER S C. &
VEFTF 2 #8% © D. PR e ; E. SEMHAS RONIE 0 F. SBOE R UREE -

Fig.1. The situation of adult fly breeding in insect boxes. A: Adults within bug dorm, B: Tent
for maggots rearing, C: Manure while breeding, D: Maggots were collected, E:
Measurement of maggots’ body length, F: Collection of maggots and pupae.
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x 1 AEDRE THS HHERRE 28 (2R)
Table 1. The effect of different temperature on growth of length of daily maggots (mm)

Day 25°C 30°C 35°C
1 4.6+0.8 5.9+ 1.6% 4.5 +0 .5
2 7.8+1.0° 8.2 +1.5P 9.3+0.72
3 9.9+1.0° 105+1.12 10.7 +0.72

Values are expressed as means + SD.
3 Means within the same row without bearing the same superscripts differ significantly (P <
0.05).

*® 2. AFEDRE MHR HIEHAREEZZE (Z5%0)
Table 2. The effect of different temperature on growth of total weight of daily maggots (mg)

Day 25°C 30°C 35°C
1 31.20 + 13.11% 51.55 + 26.85" 17.78 + 2.04"
2 68.93 + 28.09° 92.80 + 46.00% 124.13 + 22.03?
3 128.18 + 53.71° 145.43 + 57.98° 208.05 + 24.512

Values are expressed as means + SD.
 As footnote in table 1.

MAEAGA SR S8 - (EEORIRTIEIA N 2 5 4 REGES - SRRV SR 4 &
AIFE IEHRY2E: - BULHIHY OGS SAHTE (Barnard and Geden, 1993) - FEEEATREZH Ky
iEdHAYER BT FIFEE E /K fglE (proteolytic enzymes) RG] - s R AIAE BIR
I HIEZEM: - J7(ER¢ & (Terraand Ferreira, 1994 ) 5 {HZ 5 s AU - S RIREA]
(15— H #erVH & REMEORIREEAYEEIH 72 - PRAEREUR » BEEDR 35°C AVEREE T -
HHEIHAY S8 5 TR A A FIRYR2 R Rt - SldE (E R[S RS IR R S A R P sE g A P
AE -

b

= RS R R

R AR R 2 EEEIR > BURINR 3 )3k 4 - SRR m SR (30-35°C)
FHEAFERRE - 1 DEATRORESCE DRI 30°C » &R 35°C - & 3 FKyif
MHAEMDM 35°CELAEIRIE MBI ARG R ZFE > SEREUR - EMHBIREE 90%
I - W A R RE - R 4 BB RDREUR RS T A4 RGE 25
8 GEREUT > FERZDAEERE 90% B AR ERERIEE -
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*®3 AFERETHSHHERRE 28 (2R)
Table 3. The effect of different humidity on growth of length of daily maggots (mm)

Day 50% 70% 90%
1 4.7+0.9 6.1+1.6% 6.0 +0.92
2 9.3+1.3 8.6 +1.1° 9.7+1.0°
3 10.0 +0.8° 10.5 £ 0.1° 11.0 +0.8°

Values are expressed as means + SD.
abc Means within the same row without bearing the same superscripts differ significantly (P <
0.05).

=4 AFEEREE NS HBH A RERE (Z25%)
Table 4. The effect of different humidity on growth of total weight of daily maggots(mg)

Day 50% 70% 90%
1 23.36 + 6.45" 47.75 + 12.56° 53.38 + 3.892
2 146.58 + 60.59% 94.26 + 40.78° 182.50 + 17.70?
3 172.15 + 34.10P 186.85 + 41.30P 274.60 + 21.90°

Values are expressed as means + SD.
 As footnote in table 1.

HUBAT B PABRER 1 B A P B (BB B8 7o 8 R BT R A A R R4 » {ELAE3,
HHVERIE T » A2 AR LIRS & AR - MR T 8o 29 RV ERES
ER R AR - RE R CEBRTEEFNREZ LS MHEESE T4 R RRZ RIS
5 EHEHTHES) S (Dakshinamurty, 1948) 35 (£ #il DUB AEVEREEAEDN - /£
ANTLHC 7 BFEE i RV PR s T il 5 S s R e A S P B RN T 20KEY
FEE o BRI ROVEE EE S B R RH 0TS o W SRR - ipEE
RIPAVRE 7 EENRORMRS » MHE S FASRE £ ERFUNE R LH
AT 90% HYRET - WEIHIEA REAVERRI o (HRIESRRE e R AR - DVALE
HEE Fh0E - e KR ERY/KF SR S E HriE il 402 - [FIRIDR 280 H 157
ALHTIEEH LK SR - DASR ALBRE R oK% R SRS BRI L - ANelBnsE APz FIPT R
TR R G  (ERHEARREE/N  FFIKEEE  HXEEIKRA RS
T BB S Rk N B (FEE FEREEER - Wb 0 ARSI AR
AT BRREE RN - B EEHAE TR AV - ERHEk -
EFEE B AT B E S ECR B E AR R A 70% MIE 90% JREHYFEA -

U~ RIS R N 2 R 28

ATt B e s R e B P BRI RS 90% Hf > g AEENAERRIN - A0 iz
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e e RV SRR o e HREER > LENA BRE NS - AFIRERERTR
RUIAEE - NI - RS2 28RS > FHERE 70% HFRME METT - EEES R
FAEBYNAIIE T HVAHA B RS 3 R b - SEEREEi s 2 X -

5 RAEEETHRE T sl B B R AT - GEREUR  ERHYIA
g fEEmEE 2 2/KE - RpREPRIAIR 2 SR IIRGIR G A S R BRI 2 R
1% + FKoiReakt 1% HERERET 2 e 8 MEE T ZAENALZLUR 2% 2 ER’
1% + HOREPRE 1% sHEES © KRR Z © Hra Z RTBZ RN HAZ4H ©
iRz = ERlE - R 43.1ppm-

* 5 AEERBEZAHERETUHBITE (% #2778

Table 5. Composition of broilers manure with different nutrient adjustment (% DM)

(%) Ctrl El E2 F1 E1F1 E2F1

Moisture 7.13£0.22° 7.16 £0.04¢ 7.95+0.09° 7.01£0.42° 6.84 £0.41° 8.48 £ 0.15°
Nitrogen 7.25+0.51® 6.99+058% 7.30+0.26%®  7.52+0.40° 6.70 £ 0.43° 6.71+0.16°
Fat 4,13 +£0.34° 4,75 +0.83 5.21+1.53° 4,38 £0.29° 4,13 +£0.76° 9.13+0.29°
Ash 18.11+0.49® 1857+0.21* 17.37+0.10° 17.93+0.39" 17.53+0.16% 16.53 +0.29°
Cu (ppm) 43.1+0.0° 32.3+0.0° 10.9 £0.0¢ 32.3+0.0° 32.2+0.0° 18.2£6.3°
Zn (ppm) 294.3+124> 2585+215° 217.3+0.09 250.9+12.4° 336.3+24.8° 255.0+12.6°

Ctrl= no additive; E= 1% egg fluid; E2= 2% egg fluid; F1= 1% feed.
abcde Means within the same row without bearing the same superscripts differ significantly
(P <0.05).

AEEETHE T 2 > HEH 1 ik 2 i 2 A RPEER > BURINER 6
TR 8- R 6 RN A FEE s B E TR R 228 SREUR > IR A
BIBBEEAGRIIRTAH A - AEFaA R (EREINRIE T HIAH A 2 e & &I A #
EAES o R T RINIIAFER s HHE DM A REE R PR S =R -
8 RN ERE o B R Pl 4 RANE 28 PR S 1 NIRRT =R
BAES 2 HiRRRIIEER 1% + HolRER 1% s MR SRR mEE T
AR R AH 2 PR (T 22 5 - TR sABa RS 3 » SRR TR A= = 2 ST RLE
ANEEE > [EIRF - HEPABEH A ERS NI o Y B th & EE RISy A B Ay A R RIR
B EREGERLINEIARIILE - WERH AR R A IHBRY 25 - NI ST 4
e R L EAR G IR B (8 o2 5 G Sl A & 2 B PSR & -
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6. AEFEFERHE R R ZIZE (2K)
Table 6. Maggots body length from different manure (mm)

Day Ctrl El E2 F1 E1F1 E2F1 E*F

1 6.1+1.3° 6.7+ 1.7° 6.3+ 1.6® 6.7+ 1.6 6.8+19° 65+16% 0.2186
2 10.7+£0.9° 11.0+1.0® 11.0+1.1%® 111+09* 11.1+0.8 11.2+0.9° 0.5808

Values are expressed as means + SD.

ab As footnote in table 2.

Ctrl= no additive; E1= 1% egg fluid; E2= 2% egg fluid; F1= 1% feed. E*F stands for the (Pr
> F) value between egg fluid and feedstuff to maggots.

= 7. FEEFAEHEEEREEZZE (2R)
Table 7. Maggots body width from different manure (mm)

Day Ctrl El E2 F1 E1F1 E2F1 E*F

1 10+02 11+03 11+02 11+02 11+03 11+02 0.7301
2 19+03 19+02 19+x02 19+x02 20+x02 19+02 0.1941

Values are expressed as means + SD.
Ctrl= no additive; E1= 1% egg fluid; E2= 2% egg fluid; F1= 1% feed. E*F stands for the (Pr
> F) value between egg fluid and feedstuff to maggots.

* 8 AFEEFELMEHERBEZE (Z7)

Table 8. Maggots total weight from different manure (mg)

Day Ctrl El E2 F1 E1F1 E2F1 E*F

1 53.0+18.6 63.5+31.9 53.9+254 69.2 +28.8 64.4+35.1 64.0 +30.2 0.4798

2 2289+39.0° 246.1+61.7% 249.2+359% 248.8+466%® 2548+37.9% 2385+332% (.1281

Values are expressed as means + SD.

ab As footnote in table 2.

Ctrl= no additive; E1= 1% egg fluid; E2= 2% egg fluid; F1= 1% feed. E*F stands for the (Pr
> F) value between egg fluid and feedstuff to maggots.

FE B RIS A A ERRE 2 8 FRJeRTRTERDT  FI R A 2 3 e R R
EEMIRR R & B RE N TR &0E - A4 RFIR (Liao, 2013) » [EIIFAEKHYEE
FEIREE DIERVEIEATRER - MASEABR A F 2 S8 E 2 MR A A RS R - I THIIERRSD
NIE SRR BT - (BRI INEIRAVAH B BRI aae oy H il 2 N0 A B =
S oS G EEEE R - RTA RSN S o RN 2 A R B A E A

HATEF OB R - WhiH 2 FE PR 2R S5 8 » =8 B R S (B AR E 4l plcE
HtHHERI A AT 2 HERGRE 2 5oy > DU R RIEH I Fr e E S o 8 - MIEAERER A
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