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Abstract

Herb residues are rich in many kinds of nutrients. And Tenebrio molitor larvae (TML) are tena-
cious omnivorous insects. This study makes use of the characteristics of TML and HR to clarify the
rearing condition and effects of growth and development of TML by feeding herb residue. The
death rate, weight gain rate, growth rate, protein content, crude fat content, ash content of TML
were compared in the laboratory under the conditions of different feeding densities, tempera-
tures, photoperiods, moisture contents, proportion of herb residue and wheat bran. There’s no
negative effect for TML to add herb residue in wheat bran. When the content of herb residue in the
wheat bran is 70%, the weight gain rate, growth rate, and protein content of TML are the best,
which is the beat ratio. The results showed that the conditions for TML growth are density of 0.4
offspring per cubic centimeter, photoperiod of 0 L:24 D, moisture contents of 20%, and tempera-
tures of 30°C. Compared with TML eating wheat bran, death rate of TML eating herb residue is re-
duced by 43% in the same environment condition. In conditions of 70% herb residue and opti-
mum growth environment, TML'’s growth rate is the fastest when the diameter is from 1.0 to 2.0cm.
When it grow to 2.5 cm, compared with TML eating wheat bran, its weight of single larvae in-
creased by 57%, protein content increased by 1.8%, crude fat content increased by 7.4%, and ash
content increased by 5.0%. Feeding herb residue benefits the growth and development of TML,
and it’s better than wheat bran.
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XA EEEFEEREFROENOn R4 A A5, HFEERRMRRR, P AEE
REOH MR R RN EA KRR EREN. RARERLRE, ORAFER. BE. JtRAM. 8
FARENPEBESRZIRE], WETORRNENIET R, WER, FRE, KEEEATE. N
SENRSEE. AT HBRNZZREARER R, IANEERZF-EAEMN, Khdg
BE5ZEHANT30, KRR, WER, BARBRERK, ARERK. APGBEEFNRRZGN
FE0.45%/cm3; JEEEH0:24; FIREKE20%; BE30C, HEMRFKMLTREIREFRKL AL, JE
TR (K T 43% . R AMRALFAF T HRZDR R4 R, 4 HERN1.0~2.0 cm i KB R IR,
FEEA2.5 cmft, 5RZHEFOFH R AELE, HEAREEMS7%, KEEEOSEERE T 1.8%,
AR & B38IN7.4%, KOS ERES5.0%. ABFAREF A PLGBERRION R RPTERAN TE
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oy LR, BEE PR HORE SN, R o 2 247 ML R A e, 200 Ik 0 8 v 24 Y
PR BN, degiit, AR R P 2525 204 3000 J. ER 2 AR A SR AT A e A SR
Sy AALEE, MG B R 253, SEOASS Y. v h 25EA RS BB A, H AT EE BB
WeRETT A VRS ENUIE R AR YI[1] [2], FIATrh 253 b = 5 1 E SR TR BCE 5T, AT (2 BEAE A 26
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LS 253 VR R, T DA S e K BR P4k BB 0 R BB g 71 [12] [13]

HOH B (Tenebrio molitor) X AY TG A, & ¥4 H #0120 F R (Tenebrionidae) 2 HL, 5= TA63EIH . 20Ky U
J& T Aol e, (H R g HRB YR B B0 DR R IS A 5 8 10 8L B 5UR 22 Fhoi & S it
R, BN CEATERIEE” BSOS R SR, BERHBRIRE . H RT3 B BRI AT
FBA IR TR, (HRARE R, AP IK. RIEARE, MR RN aR, BREERINE TR & &3 (d
[14] [15], L Z=0] ACLEREE AN S LA IR SR [16] [17] [1815F/E N bkl ok A sIE R T, AE
A5, S TR ERO R I, WASFF[19124 5 [20]. BT 55 IR FEM2 1) M3k i y5 e [22], 1 5 4@ A 5
A — B ENLAE 1 [23]. Bl AT IUERY B BT E B0 2 M0E IR R 5 R BT B IR T — 3 HAR
RPN, BAEBSEHMZGHMNER24], R s i GRS 2502 00m, R
IXRIBEEESE, 1 HEFRME R, ARG, Py, EEREE. BIRIAR. HUErIThak[26].

AT e 52 g BB gl deoxd v 25V @ RIPE 2 R TS W R TR IR A iy g, HAEME AR
PRI 20V S S E B FRYR R, R B ARROR, R 253 1) A SR B R 5 A R T30 th 4
HIAEKKE ? XU A 08, A SZIRRT T o 2438 1] MR R g H 2 A ot oA KR B s,
RO AR 258 f5, R, pOoRF, WER, KEnEASE. RN & REMKS & ESER
A4k, DU T A rb 2538 S ARDRET B0k B AR AR, Ay b 24 ARG B 4 € R AR (LB A HE

2. M55 %E
2.1 it HIRSER

RIS P H B 30k H )y HRAR TR A B0k IRV R, R SE S0 6 x 6 x 6 (IR GON IR TR AR
FEAEACTEIRA (T BORAR B IR A R AT 1597, bR AR AR AN E 20°C £ 1°C, O f 12 L:12 D,
HE 0.8 Skfem®, TR KE 10%, GEVEE 3.5 cm. ibE R EHINET 10 U5, AR, W3
SR A R B RR T s PP 23R E AN RS DR R 2 AT BR 2 =] 267 R R R 2 5 LI H 257

2.2. WIS {LER

WA BER AR, TOKBERM, mERe, ZSAE, XTEERE, JToKZRY, 3T%FEE, &
FR PR, A v R S5 AR 2 9 A M 4l 7K GBIT 6682 e 1) =K .

135 : DGG-9140A 7Y Hi FAE IR B X T4 H il AR5 LI A PR A F] s L65 S84l Woar e gt |
RS RE; SXT-02 2% [CHE Y 28 b iR vtt 20 1 3% 8 4 5 L9/13/P330 7Y vy 7. 4% 2 FEL FHL 4P Nabertherm GmbH 24 &,
TEIE; JK-100 Z4HE 3 IE Ve a8 S IS e Wbkt A R A = C 2 30 BEI a8 POd ML T 28K B L5 A R
AT HH-1 B E PG I K AR H ) [ 88, SC-2.4-4 7 B A IR 3E FEL 28 . ME204E BY H 1 K P M5
- R AR A .

2.3. EWHE

2.3.1. PHALEE

W ZERBONGEY H, miELInAR 2 min, AT K2 £k b ] BEA7AE i B AR A4 o IR LR
1.40 mm A1 1.00 mm [0 W G e 36 o0 g i, B4R KZI7E 0.7~0.8 cm Z [A]. SIS RTIFIE— K.

K 28 TN A TR 4 (DGG-9140A) 105CFJ% 2 h, A HIGHIRE . FBTRER 24578 A 2k E T
TP IR T, T 005 5 T 3R 7K 2y o AR Hh 2458 7R 22 Bk rb (1) LU, 3 B 24978 =29 )8 100%.
90%-. 80%-. 70%. 60%. 50% 6 MAbHELL K T35 & 50% M0 AL B [27], BANMEEE =APATH GRS N
1. 2. 3)o IR L 1.
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Table 1. Composition of feed in each experimental group

= 1 BLIARRHIL

LAl TR i 3 ey
A 0% 50% 50%
B 100% 0% 0%
o 90% 10% 0%
D 80% 20% 0%
E 70% 30% 0%
F 60% 40% 0%
G 50% 50% 0%

2.3.2. gt

R R RO TR 1 L], BE 7 SRR ATER N 0.4 Skiem®s JeiEHLN 12:12, 4
BHE KRN 200, IR 25°CRalFRac it N 28] R sty thah by, RRE 1 R0 dufRgb AT IRk, HAE.
AN BERS 3 RMKETER A& &, WEINCREm R mMIET R, MER, KR, BATEKE,
15 Ak R 2B T LE

Hh 24 ) M OBty U 2R K SR AR T 9 s P e L e e e M R R & e, S S U AR K A
(0.2 J/em®, 0.4 Sk/em®. 0.8 skfem®. 1.2 k/em®); JEEMIO L:24 D, 6 L:18 D, 12 L:12 D, 18 L:6 D);
Tkl K B (16%, 18%, 20%, 22%); IJ¥(20°C, 25°C, 30°C, 35°C), 4FKE 1 Rxf ATl Bk E . HiE.
ANEL, SRR IC BN A B FET R, WE R KR, IR

2T A [F] R B BRFR R R B A B B AN E HUR B 1 %05 em) 11 #2(2.0 cm) 11 #%(1.5
cm) 1V #%(2.0 cm) V #%(2.5 cm) o F s ARk LU R 0 AR G 26 PRI 37 1 8 38 Ha 4y e IR U BT R, 3R 1
FAF AR E . B BT, W B R R IV S VOERSEK R G HIR . K
A TE S
233. EREREREE

AR AR I AR K AR AR LR B R4 I AET (D) (%) K EAR(L) (cm) HAHK R (AX,) (%)
FALPACE (M) ()R ELHE FE 2R (AX,) (%) AXys Dy AXo 73 5lH%(1)~(3)iH

D = X2 41000 @
Xl
AX, = X=X 100% )
XZ
AX, = %xlOO% (3)

4

XA, Xp: FEHEINE(AN): Xo: STHREH(D): X SIHRYILRE R (Cm): Xa: WS4 R E R (Ccm): X,:
YR YIAE R (Q); Xs: TN A £ (g).

A= R AR I 2 AR FEAR AR LR TR A KA R O S R MR SRR & &,

AUACEE: FRECEH i) Rl 42 0.0001 g, £ FIAEFEA T T 100°C +5°C+J# 30 min 5, HUH
RN T-J 2%t A0 30 min.

KPR R S B I 5 SR EH A e A S bR GBIT 5009.5-2016 A il i 2R [ 5 I 5 58 vk 4y
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Figure 1. Effects of growth and development of Tenebrio molitor larvae by feeding different ratios herb residue
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Figure 2. Effects of density on the death rate (A) and weight gain rate (B) of Tenebrio molitor larvae
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Figure 4. Remains of unsuccessful molting
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3.3. AREHEXEHRE KR TR
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Figure 5. Effect of photoperiod on the weight gain rate of Tenebrio molitor larvae (A for eating wheat bran, B for eating herb)
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Figure 6. Effect of moisture contents on the weight (A) and diameter(B) of Tenebrio molitor larvae
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Figure 7. Effect of temperatures on the weight gain rate (A) and growth rate (B) of Tenebrio molitor larvae
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Figure 8. Effects of growth and developmental duration of Tenebrio molitor larvae by feeding herb residue

& 8. shEyENEM B RE KL B AR

DOI: 10.12677/hjas.2020.104031 208 Al


https://doi.org/10.12677/hjas.2020.104031

HHE %

FEK T 10 K, 1.5~25cm K 2 K(14 8(D)), HHZE®, LA 1.50 cm A5 Ft A, 1.50 cm Ji HH 255 TR
W2 B AR A, SMAEBIE N, 1.50cm 5, T2 HE AR, S EEE BT,

3.6.2. XEINEIBIRFRAVRNT

F 25 iR R sk R B, 5 1S AR B, VORI K MR B A S R e T 12.54%, ZEEk41 12.47% (14
AA)); FLHEWI & RIEE T 44.04%, YR 39.04% (] 9(B))s Ko i 22.63%, XFE4 20.30% (&
9(C)). K24 xt sk HURLIR DTS2 M fse R, K4y LIk, WKV I REA TR . S0t 5, i 1~11
A S B R, R 1~V B Ko & K et ke 1~V PR 7 & B K st AE 9(D)
AT 2 T R I SR 4l SRR B RN 100%, R R 98%, SR, BOE R K KIS .

A S000% g B 25.00% 4 24.40%
45.92%
49.00% | ,,\°
£ 48.05% % 23.00% |
T o4s00% | 47.40% - g
g . 46.99% g 21.02%
g A4T00% T N B oat00% f o2
H 45.88% z 1.26%
§ 46.00% | E 19.10% N
b ] 44.77% mH osw o gy 19.00% f 18.65%
W 4s00% N pe S
) e
B 4 00% | 43.47% ;% ) _msazn
o | 17.00% I
. 7o
M 0o | 27 - W
N
o,
42.00% 15.00%
i | I v v I oI v W
R age ik hge
Co170% + 1.68% o] 100.00%
100.00% 4
L.65% |
: 1.60% 99.00% |
= L60% | 95.00% |
= v |
§ 1 559 | a7 .00%
s 96.00% |
S o150% [
G ’ 1.45% .46% 95.00% |
b N
ﬁ 1459 f N 94.00% |
£ 140% | 137% 93.00% | Lo
I 92.00% | e
1.35% | 1.33% ’ N\
N\ aL.00% |
1.30% 90.00%
1 o v v = A
R Age Pupation rate Imagine rate

Figure 9. Effects of herb residue on the physical signs of Tenebrio molitor larvae
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