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The development of insect agriculture
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Abstract Based on a systematic analysis of insect resources and resource insects, this paper describes the evolution from
empirical utilization to scientific development, and from single products to diversified industries. It proposes a new model of
modern, circular agriculture centered on "insect agriculture”, highlighting the critical roles of pollinator insects, natural enemy
insects, and environmental insects, in the green transformation of agriculture and the high-value conversion of organic waste.
The paper further reveals the profound impact of insect agriculture on the development of sub-disciplines of entomology, and
explores its strategic value from the perspective of ensuring food security, supporting family farms, and restructuring
agricultural ecological systems. This study aims to facilitate the transition of entomology from traditional research to a
paradigm of industrial integration and systematic innovation.
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1 BRAFRSHEFERERHHES

FEGE IR B T IS U, B AR TR 5 IR S T
Jedr il HARVE 09441

1.1 EBH¥®EE (Insect resources)

B AU IR R ER A RO IR R, R
BRUR” SR — SR IR A S, PR H AR
T T BN Y (TR A
15 B H A Wb s AR ™ ) ) Bl ey . B e
Bl N 28 B ] 2 ) s ) 8 S B A 1L ) L
(BR¥iE, 2003; mMif4-4, 2023),

“ELHUEIR” WEE T AR R B A
WA ER R R, BA “UIEE" R, HEE
MENMUARER RIE A (259, BY . &
Y. MBEERRSE), BAy-Y (250, s, &
22 BRI JeRAE) ST, AR AR
ige (158, . o) AT E EASMME
SATEFMER M Candus . mEb), DIEDIER
HONBERERIE SR . 2R 4 (X5t
A4, 2001; X|ETF, 2003, 2012, 2015a,
2015b, 2018, 2019, 2024; %ifF5@ AL AKAR ,
2015, X EFHFIZEIAS, 2021 ),
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B UGN 2 IR, fr e R 2k
AL B B USRIV FEE A R, —LERR R B

“THRMME” BT, FEAE AR e
AL PR BYAEZS L RN E R R RO
I

1.2 ®iEEH ( Resourceinsects)

PHRR A A A 2 T A
&L FHRIREE HAA N TR e 2 2 AR
R BoE ML, Ptk . SR EE IE
bR, BRNE AR AT | BB A Sz R B
WEh (xIE£TF, 2012),

“HORE A 38 E R A BAR R B A ek
FRE, HAEEOR A A A (B g
ARFE . %4 Bombyx mori, KA % #E Apis
mellifera ligustica. ##H Tenebrio molitor, [
S 46 4 fo, Protaetia brevitarsis., 7~ B 5 21 4y
Aiolocaria hexaspilota %5 .

“WIRR R fERREE (A ERAES)
PYSERT L, SRR AP JE M ARl
JEME. CWIREART A WERAGEWOS
bELRvA R S T N IS S = BN GTE I S E 3 NN
R, BB RAVEY R & — e AT 9758 3 A=
7R CBRIRER R P E Y B 5 BRI R
SR, Az, L B AR R
PRk RECE B S B L A CTRERK,
2013; XI|EF+, 2000a, 2000b, 2012, 2024 ).,

13 BRAFEERFEERAMNXA

BRI S SHRR RAAef  e R, Bt
LS TRIRR AL, SRR R R R R
AR AR

BRI R NRERMAEYIRERE,
7 BEPRE R U DI S 12 R PR H SR I
P T ACAE = SR AR SRR . BT Y

“THREA AT CRMRIERT g0k, A

FEFTA R R ARRERR N “BTHE R
(folan, BpAEpfepr e s R AR B, H
AN T T T 5450 00 S 1 A SRS 1 b
PR GEIRE AL ),

CRRBRIET MRS SRATE LB PEG A

TP AR P R IR BRI FE M E, B2
PEORIP AT AR LE A A SR . “BEIRE L A&
WA AT L 9L | SR AR A R E Y
By, g HR A IR E A A o 7= i AR 55, 4
SRR e o SRR TR H 5 AR
KRAMEVIFEEE , DLENZERS B AR FHAHAIAF] H
RE T AN WTZR AL ( BRdici, 2003; TR #15E , 2015 ),

2 RERBARHESTULER
ik
21 RIRE MM R

ORI T T — B KA DT s it
TR, FRATAT LR HI 53 DA S Y 2 Jre B B .
211 E—HE: ®KERFASMSRE (19
MR ART ) X AR R, A
R LSR”, FRERIETFRIAA =R L0
H & FAMZF RIS (PR3, 1991),

(1) Frasizy

X A N 2 FH 9% U S e A R g B S
Z—o fEUI T HAT U aC B A, ot i 2 B R
£ 5 000 Z4F Hif (1) B 3 SCAG R 3 v [ 2 R B R A
wor, BT ERAART . A, 4,
LB AR R, Il i 22 0 2 B AL 35 T H( Gong
etal., 2016),

R IR Z B FROAR S 1 825,
GrREEAR ), CRFBE) FL B PR, X
B ARA G A E A RGN

(2) FRMeRE

r AR AR R A B A e R T P R 0, &5
HA 3000 4ELL BRI S, X At P EA )
ML, (HEFE L SFALE 78 2R A,

(3) 2. BEHER

24 R L ( AnBEE% Mylabris phalerata, i )
FE F R HUAE 45 M G SO Ak R 344 e 28k ( PRI ng
A, 1999 ),

(4) KA

KEZAEWB R R AN ER, tEi R
B HEHEE B IA AR E K BAEA TG
304 4%, HARRES TN (R EACKR ) —A5h
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WA F) #5508 Oecophylla smaragdina ({ic 4% .

(5) EUEHFIA

HE T AR IS L Ericerus pela 427 1
I, 2R Kerria lacca A4E 7 40, Tl 1
Schlechtendalia chinensis 4= 7= B iR ( #28} ), I
ATEBEZy . Jopb Tk,

X — B B R s e AR SR8l DASE A
JE, B RENFEEEISTE .
212 FHE: ERREARTWEE (19 i
£8-20 e it ) RlE R R NEYY . S
2B R ST KR, DA DG 2F R i A%
SEMHEST, BEURE BT HE A T BRI

(1) WA SLmb B 5T I 2

OF &MY 19 e, LEMEY SRS
W BRI 5E T KA B T, Tk PR fd Rk
A FPBHIG PR 0T, X R H B2 1) T i
(Tyndall, 1870), #ff/RistfL e A Emp L5,
KA N 2L AL A SR, 35 T R
wIG AR

QEWEMTT . BRI SRR IR
7w (Karl von Frisch) [t e “SEEEIE =7
MARAT 1973 4538 DR 2L, X IFFT A6 T 20 4l
20 AR, o T E S 24 RAT S (von
Frisch, 1974 ),

(2) Y5 e R

DR ZIF IR R G AT K A | IR R
PYATE S . USRI E AR . il Ze A 7
FFB, W2 mE S Pow RN R A
s R 7 2 o O e ) 2 M R (A B A S
2007; fLJ74R, 2008).

@ g% Antheraea pernyi . EiJFE &% Samia
cynthia ricini %t ™ 22 B AR 2B A,

(3) KRR BRI 24

Bifi o A A S R R, AT RIS R
HOR B O E R ). 19 4k,
EE | FHRINE0E Rodolia cardinalis B4
WL Icerya purchasi, AR S A H
FEREOE, PR T RER R R (g
HORITFERE, 1998 ),

X — B B R SRR 5, NI ) 52

g, HEAEHAEY S OB, 4028, BB siE . 17
R ) WS R IR Sk B T RS

213 E=ZHE: IREANBRESTE (20
e TEM-21 #4228 ) oTEYE. A
PN TEBTHEARNHD, KR T R E
MR TR EE R

(1) oY 5EREAPER

OFRAEFFATR] . 2004 4, FERIERA
HE Z2 1 2 i) 58 B, & 4k SR M Drosophila
melanogaster Z & 4 — Mkl S R n R

(Xia et al., 2004), X fdif5 A orFoK-Ffit i
A, RE . PURSEHARECh AT RE, HEh
TEESE A T SY (AR re ik 22 . AR A
EET= i) (Maet al., 2011; Isobeetal.,
2012; Ruiz and Almanza, 2018 ).,

(% e 45 LT 9 U5 R LI 56 D) A Al A 4k
¥ %:( Honeybee Genome Sequencing Consortium,
2006; Wallberg et al., 2014 ),

(2) BRAA =R AR R

O B g2 ) IECH (X E T, 2012),

@ IR ¥ Trichogramma spp.. - i /)N &
Anastatus spp. . #.1% Chrysoperla spp.2s KR H
N TR EFHARBAF ), T T
LB =R RN, HESh T gkl i ke (X
LT+, 2024).

QI RE R (B, HELS R, 2K
1> Hermetia illucens) 1 T.) fbFRFEF A Jyfift ik
1 iR e R A BILR 5 A B AR TR O R

(X|EF, 2024),

X — B B R R AR K Bl 22258 SR
G, BN AR TRAR a7, YR
WRFE (REHE, 2010),

214 FHMME: HAARSRERE (21 it
LES ) CYHTMAIRIERIE E SR, B
SATRREE A ) AR, B Pk AL

(1) GAEY= Sk ERTT

FIHE AV AR, MR s lig
ROCWERTTT, fEHAE S MER 2 E R
FERRARL (CanBaR A Mk 22 ), REE S (H =
JH, 2014; Scholz and Suppmann, 2016; 577,
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2022; Chen et al., 2023), X/ 4 FTH AT
oo

(2) BESRM ST

Fonp (1oT ), K&EdE. NTHEEE (Al)
FOARNE T B Bl o 40, J6 52 2 e
IR AR A . T RG2S W g . Ik
DAL 752 58 A B8, 52 IR o A 3RD 48 BT 1Y Ak
( Fraiwan, 2024; Fraiwan et al., 2025; Wang and
Shen, 2025),

(3) gHE ™1k

o ITADS Rl > i S s ol = T I R S
Teleogryllus emma, 1% Ht Locusta migratoria, #x
I 252 R R AR AL R . B e e hnifE L
T AHNE S e 2 FE AR O A (X T,
2012 ), BRERAEHLIX O DAt 2 pp R R B
R AR

(4) A EL g A sl bRt EUR H 5

A AR A AN S R AR A AR T & A
ML BHA CrkHEoR E %) “9.27 B (#)”
b, TEAS 52 e 2 At RN Bl ) Akt B 1) i £
T, AR 5T A R AR 7 R 3 G
FH o S ARSC FEAEAE T 775 K T w0, I
125 0 AN [ S5 5 3 o 1 PR KA B s AR, 7R
PR77 i B i e A AN I DA e i HiiE T, R
W i R K i b2 S B AN DRI TR . R
— 2, RN AR FRG TR ST SRR M T HRAT S,
SCRPAHOC EARIR R AL HG K imAE N R
TR R R &R, Zooibig a1 v
WAk

(5) BEIEE B AERAA

VR B A I 5T g R — 3 A Bk Sl R )
FEHF A, IWRBDINE R BLI A, E— i
) Z ol 55 Mk s o B SRR T AR AN
— R AR AE YT, R T, AR
MR HIBIR, BZAM5F TS T RAE R
S8 AT RREE R ) B R . R, 3X— U 4k
LG TR R A &, SRk NI THI I 1 4
FE. B . ARk R AR R AT R

FEZ RS H (5 H %5 : 20225-021)
BN AR SR A (BR2 i it 2024 ) 3t
5 13 A, W AR RH L ARl gl

Al ok, SR WY BT, R
BRI AR FE A AR IR 22 T
SFAEBAR A Z AR, Hor (PR R B A2
M5 R ) w1 IR E A LB R
KIEBAT IR, REEE T SRR R
WALHIIFOAR | ARSI SRR A R E (X
£F, 2024 ),

22 WREHRFIE RS

#A 21 2Lk, AT SR E dU AR 2
DIRe B I M (RO R 2 T AR A, TR T
VFZ i, Hor AR 250 F e BB PR D g
KRB R A KEE R R A EIAR
KAMAFI LT R ek e il AL AR L
PEILARE 53 B AR Ty OB 2K, i B s
PP A FH ST W i, 2 20 AT B 4 R R
AT, B WA TR 5 SRR AT
S DI RE A AN Z2 508 M %) Tl i Ji o HL ol 40
BT AR S B R A O B BEEL, 043 LU LR
R (RPIERE R TR, 1992; iAkBE, 2009; X
EFF, 2012, 2024; FHEHSE, 2015),

Ry AL, Gn%E ¥ . AERE Bombus spp..
1% Papilio machaon %, NARAVEY FET AR5
o, PR EMAES RS, MMEE K.

REE A Eld, g | A4 s, T
AEYBNG, BRI FER, R 2]

R A nEEE . WA Lasius niger. 4
135 % Ophiocordyceps sinensis ( ELj# 5 B H14))
BEEE) 55, AZys$BaE sy .

SR Aok He | R | R
= E AN, AR AR A
BRIV

Tl JERE s g (7722 ), s (7
RS, SR (PR ). B TR (PR
MR ) 45,

SCACIR SR B A LB PR A | g e (g
Gampsocleis gratiosa, 1&#% Teleogryllus emma ).
FRAS OS5

PR . AniEi Catharsius molossus (“BR
FeRB” ) SEFEEVER M REEME, KA A 3
AHEFY
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DA RECR I BB AEsH . ThREM T A
NNEEARBTH AL T I0T5 RIEK, Wit 5 5
UIRS R RS RS S p e

GEIRE AR — D 2R W —
T SR A TR . EAMUTE SR R
F o L e A PR I3 75 e 2 A B P [ B BT B
RIETT, WIELEMEAE— D RBLTER | I EZ R
P ARG X T L B R AL
K, BT LIS AT

3 BHRIBIHEHSEX

BUARAO 8 P2 B AR S TR IO, Al
TR T 4 THT 2 (7 P BRI 4 ) T3 28 M) P 2 4 14
Koo GEIR R HAE B 25> Sk A A A
FHBOR B W2 (FRARAE, 2003 ), ARSCHEHE T i
R =07 1T LA A

31 BMEREARKLHHER

BN B BT LAY . VR TR, X
A DL 47 A 2 e 7= i
311 BHERREHEMSHEMEELIREAE
MIF=E N E BT AR R BRI R A G
RSB A =i T B K BTk . s
IF, ERACHY R, KRAH 85%IHKis T H2 4
B AR L R TG s S B AT, (R0 B e A
AR AR SRR IR, —HERT
YN . HE . MEAREIR R T E A
&I RC, IKAEH B R 45 5 5%F1 10%., 4243 X

ML, IR TG, HA KR R Ay
A e 78 AL I AT IE A

2ot I EYI A, BBk EE A
) 100 FYEYIN AZEERHE T 0% Y, X
100 FhEY) B 2 /047 70% K Btk 1y, ifi ELA2 08
FEAO 0, il R AR, YEYASE AT LR
e, AT LSRG T N, I RE R A IR
FH AN, I T AU RN 15%-40%,
TN 22%-40%, #)JKIE AN 50%; if Al LI
P TS B, I AT AR 2 DR 9 2R 3 SR S )
5y (ATEEE, 2008; X|ETF, 2024 ).,
312 MR HRFEE R ERIT R AT

PEATOCHRI TG , TR A e 7= i B =
80 147C, F43% FE BN E A1 B e B2 0 Uik R ok
A, FREFRE A B TTER S 2 8 000 {2-
16 000 27t ( HRA AR, 2010)

32 RBEHMRUEZREAFEBRBHRE
X

RE L B AR S A S AR R AR AR R 1
A, R A K i 4 Thi 4 0 5 AU 1 )
g (Wi, 2004),
321 KXMEBHARRMEEB(MEK) XHENR
FEARNY AL ZS R G P 40 25 28 SR B AR Bl
77 Oine, BB AR E g, b
AR A o AR MR AT LA L
WERIE NI ILRZ:

iR R RG R ER (XEF, 2012,

AR T S —— R AR TR , —  2024) WG RER R FERESEWT (£ 1),
x1 RBERRRMEERF (FXE)
Tablel Representative groups (species) of natural enemy insects
H 51 R Family ﬁ'%@ BSZE%':'& i (i) ﬁﬁ __%UFW‘(‘(R &
Order Species Adult diet Larval (nymph) diet Utilization status Notes
WEEH AR ESUES etk etk K. £ 412
S H AR ESIES ek e K, fH Pl Ak
3 H AR T R ik etk et B
AriER EEENUR 2 Fl e Eili=g B IR
LELIZ /)i g i MEE HEtE £y Pk Al
R ARk i 20 Fif T et PN FlAe
i S A 1l i 10 Fif EiliNegia fEtE PN
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43R 1 (Table 1 continued)

3 e Family Ak URfTRE gk (B b RARRE #E
Order Species Adult diet Larval (nymph) diet Utilization status Notes
TR} /NAEE et Eil NEyEd K Flk Al
AR Lialie e =g PN Pl Al
it B AR it B 2K e iy PN
H R WEEFER T HEtE PN
T H B Bk ESHITLES EiliNeeis EtE K, B#H FlkAe
gl H B Bk ESHITLES EiliN=eis £l NEgEa PN
ik H B H} ERHITLES et et K
LA Cg EoHiTLES e iy K ALV,
H H FEH R EoHiTLES e iy PN
AR B H Pigceis IR PN
AR BTRA R EiliN=eia £l NEgia PN FlkAe
A HRE LA EiliN=gis il NEgia PN FlkAe
JeE At S UpA e it K TKAE
VIS ENiEY R KAUK I e et K KA
R} M e et PN SN
U R} TEHFHH HETE HEtE PN FERRF
GRS L AR EiliN=gia it PN A
S @B EiliN=gia fEtE PN A
farElH et et K Flk Al
TR I B e et K LEES
Z 5Pl e iy K Pl Al
IS BES AL T HEtE PN kAl
75 3 R H A5 3k H EiliNzeis et PN FlAe
XA H PR IORL I EiliNzeis fiEtE PN kA
et ERHITLES et etk PN PR INAN
FrFhERt Eoui S e HEtE K /R INAN
s H /NEER} Eouti TS FEWES A K /R INAN
B/NEERE EoHiTLES FEES AT PN WHFOIRZS
B/ R ESHITLES FEWD A PN R
LEMAN S ESHITLES FEWD A PN R
NS ERHITLES FEWD A PN IR INAN
iR R} £ oui TS FEWES AT K Pk Ak
PN £ g TS FEWES AT K /R INA
G 2Rt EoHiTLES FEWES AT PN WHFOIRZS
1l e ESHITLES FEWED A PN IR

R Ea L ES FEWD wFHENE PN Pl e
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4% 1 (Table 1 continued)
3 e amily Fik HUBfTHE g U @b R #iE

Order Species Adult diet Larval (nymph) diet Utilization status Notes
IoF AL Eoui LS FEWED AT K Pl Al

B R £ g S AL A K /PR INA

H IR EoHiTLES A A PN WHFOIRZS

T+ R ESHITLES AL A PN R

Wk S 7} ESHITLES AL A PN A gk
GLE ERHITLES et et K Flk Ak

Loy T Eoui TS e HEtE K /R INA

322 XRHEHMAARX KEE R FIEMLT
FKGHHE R

E—rBr ARG ME S [ AR ETRIL
o R DI, PILLEWF] 1888 473 [E N
BN B BT iR R ARy, DT skt FE

BB MAREY RO S S Rl
3o B FROREL R HURR R TORR AR XA

5 =B R P 5E 5 R AR R,
o BAEEAESEA TR, (RS20 T 2518
B R — B B S S E
MELAAE

EUME RECRBADE “BFRRAR” 5
“IA WS RS, HEICRATEILARE K
AN, AT, A B | Sl . A5 b Aol e X
(X|ETF+, 2024 ),
323 MREHRESHAREYHERRIE
BXiE  CRIEWRFT. R R. 8RR,
EHWE R . BEIEFRY . AL IGKEN L
W MR BABORLMBEIEM . TLFEL.

Pl b AL . XA IR, TR AN ZRANRE T 2
I B 52004 R 3O B W okt S
“THPRRI A= e L — e Pl R
L, S EWEET R E A B YRR,
W —A “fatk” WPES, B —IKIGH X K
—E IR, XU IRIE IR, Y
i A AR 2 B R P B R ARG A AR
( 553455, 2019; X E T}, 2003, 2012, 2017a,
2017b, 2024 ),

(1) fRFMRI

B b B A RBALA IR A8
REMZEREAR Z, W3k 2 R,

(2) W

AR R RO B R O S M 5 A
FEVER 22 5, FEAC A DLEE 57490 )7 Th R 30 i B i
M EARPE S BAME . S RS X PR R
P EERE | S B FE A ML R L ST
o FH AR B K BLTF i 00 ) AR AR AP 2R I 44
wmr (%£3)

*k2 TENEERAEH (ME)
Table2 Major environmental insect groups (species)

Fol B Family 2 Species AR 2 (i) B FIHPIR B /i
Order Adult diet Larval (nymph) diet Utilization status  Notes
WEH AR Bt LS JE e JE e H R
R AR Eoat L IES J& ok JE& ok AR
MEH FrAaF EoatI LIS Ji& ok J& ok G/
HURH MR hAeEME (o) AEME AEME AN kA
R ESUIPN A@N 1Y) FETE FETE EZNES Pl A
H#H SRR 2 Rkt | AT Rl RS I T 1 TSRS
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43R 2 (Table 2 continued)

Ful Bl Family P2 Species J R g (i) bk H AR B ik
Order Adult diet Larval (nymph) diet Utilization status ~ Notes
BEH HZERRL AW JE ok etk H R
GRS ESHiTUES JE JE Ly Pl A
I R} A R 4 FEaE FEaE AN Pl A
PUEHARL kR J& ok J& ok AN FlkAe
B JE& ok JE& ok AN FlkAe
KRB (REA) JE ek JE ok AN FlkA
TR JE JE AN Pl A
MOHH  RER REHFS JEE JE K
5 WORH EiTiES JE e JE e A dokA:
K IR N2 GBS Ji& ok JE& ok AN FlkAe
Rebpt ot U IES JE ok JE ok BHIF FHlkA
AR P JEErEsEaTE E kst AN FhlkAe
i A Rk 4 i JEErEEE R E kst AN Pl A
JRERE ESHiTiES JE e JEETE (ERTE) R kA
HHH R Kk A R A ol

3 RRUENMRERSHULEFVNEFTYZ BN X R
Table3 Correspondence between representative beneficial insects and or ganic waste conver sion/processing

S A LR AL EHE B N R LEESEPIRLIES
Species Organic waste category Waste properties Utilization status ~ Species with related potential
B GRS IRERAE . mbE . miEmEY T, SRR A RFEZ A (KRB,
TR . BIEHEFEYE U T
HEWE  EWRFT. FEeE | 2 g4ekY i, RAE EIE W M PR MEELEG
ORFE, R RIEH
FEK - IECID LB LR R EE R, RO HSHEASRHASHN, £5
R LYES
PR IENIDUE N LB FRNT AR, IR EE SHERSHAGFE, &5
SR iES
R FRAE S IR B IR, WIRRR S M SRR AR, ERReE
e BB

UTAFEAE, M T URAER . AR ASTRAE AR K
FRAWE, TE H AR T Bl A 2R
BT, GXEE . Bk K 2= BB
RFAAER, XEICH PR i KR A
JEERE, g s B R . PR E BRI
PV AR, WEEE S I EL . SRR E

PRI TS BB, A0 Al L
MU

324 “RERUMR" S5 “BERFER" R
BB 5 BRI R W
BRI 5 BB 5 R
FAEEE. BRI, BRAR R
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JLR B UES IO R HAR IR,
WU LSRR HUAE 3R kA, SEEBTR E H

Pl RO A R IR
SRR SRR g SRR (K 4).

x4 “BRRWUER” 5§ “BERRFEX” LB
Table4 Comparison between the"insect agriculture model" and the " insect farming model"

Yt g B HAfl s

Criterion Insect agriculture model

B e i

Insect farming model

M5 TS . A R R

RERL B B ALER . FRETRME

JZ 1 I (Ot AT AT
PRI “FHOL” (=AM

KA —A “RARAHE” w Rl ZRARR R

LiVIS77L SN &7

oMz B . kAR

PR A A L R
0% N 7AW =TT Gl (11 [ 1 R ¢ XU 1 )
MBS CHOR X837

—A CRHERIEAT RS R AR B —Fh
HJr

(AR 28 5K )

4 BHRIEXTEHSZFER
b 4308 A1

B A A SR S, TR AR TR 2 Ml BV
s B 7 (Entomology ) X — & 48 # R &
Je& Al N — i Fi BE Al AT 5 0 A B 2
B, —AE ool o AR AT I S Y
U E

41 BH4SZEZE (Insect taxonomy )

MRS 2By SCPE O g , Al 1—JBeks
B MU e FON BRI TS A, (LT A5
W\ R R RR . BEERHEE SR | i
Pett o MIBLR G IE Sk R R
FERB AT S5 BTSRRI 3 C 220 B , R
ZIE BT

TEM “BHRE A 2] ROl
R, R I RO R
BB EPPAG - 2 BF " A SR AR
BN, BRSBTS R
HUAP 2 W BRI T LA

42 BHRABEZEE54HUE (Insect physiology
and biochemistry )

e Gt ST E T PR R o A i 005 3 Y SR
JEUEE, B AR U T ARCH B B I T R
s OARARLiE i FHC o R A B HE ) A ) e

KAEIRMr (g, BEli . LT B AR
27 QWPLEIREEN T GIRLEE . JEE . SEIAM)
FIHCR e fe A A0 e E B A= G | 4 J AR
17 NI iy 5 BE R A T 9 B o o7 38 A BEAL o
Jeftar afap s N L AR AR A A R X
SETRORMEA: T HORG AN | 16 O B9 RIS o

43 BEBHEFEZE (Insect nutrition )
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44 BHBEEFESEME (Insect genetics and
breeding )
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