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A EEER/N SRR T SR RE

DT WA hEFE ANE FRT W @

THM| Ak KEF

(A Ay KA R 2 BRI 5 0el 25 R SR~ 5E 07, I 430070)

B E [B8) #E A ADGIER: Hanseniaspora uvarum 27775 TG /N 321 Bactrocera dorsalis 18
WA AT 35 FLR, AHHST I AR AR P R RR R . KRN H. uvarum BRI BL LY, TR SRAR AL AR /N
SR AN AR T, A /NS R A Y BRI B It [ sk ] RUAHMAR 7L ( Response surface
methodology, RSM ) it A il i EHE N . 255 H. uvarum MECLL, SeitBCE A FR kS
T /NS AT M) % B D R EE R ORI, IR TR R R EL i A s AR SR A5 R TR Ak
T S B IR R S B R B DT . S . R PR D R AR A AL, R, SR TR0 Y
iR 7 R Gy, ST BCE B L RRH I 9 R B R B I L AR DL SR PR, E A N Y
TNME S RIGL5 RAHTF I [ SR ] R EERHE N . 223080 H. uvarum a4 2 18] i35 Bt 2k U R H
WML A R DI S HOPAE (P < 0.000 1) FEGEFENIN H. uvarum B, AT L IR
BRI, FEREARIRSE AR o 308 e 1 T AR T, FRAT B O A /N ST AR ) A AT
Tkt (375 g) AUFRBEREIZ Y 3.13 g, 4%k 87.45 ¢, H. uvarum T 4.42 g, T KKy 40 g, JEHE 40 g KoK 200
mL, SEGIARS ML, S0 AN TR A mA 2.35 50, =45 (BERRK . 2 H. uvarum 1
BB AT 1 E 4t R 74.35% o SR TSR A RHEC Oy TR M A 4 i & 38 DA 8.76 d, ELTRINE 4% T 0.8 d,
WRE N 13.85 mg, PIMLFEN 93.76%, STMMEERA BEE2ES. [Eig ] wanmk it ohibimetier B
H—E AT, B A DGR B H. uvarum 7ERG/NSE i A IR L I B B — 2 B I T
KR AG/DNENE; AT MDGIEEEE; MR AN TR REAFREA

The potential application of probiotic fungi for the large-scale
propagation of Bactrocera dorsalis
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Abstract [Objectives] To determine the optimal larval feed formula for Bactrocera dorsalis by changing the ratio of yeast,
wheat bran and Hanseniaspora uvarum (a symbiotic, beneficial fungus that lives in the intestines of B. dorsalis) in the diet,
and thereby improve the large-scale propagation of B. dorsalis. [Methods] Response Surface Methodology (RSM) was used
to design the ratio of yeast : wheat bran : H. uvarum, in an artificial diet. The developmental duration of larvae, pupal weight
and the adult emergence rate of B. dorsalis raised on each diet were then measured and compared, and the cost of each diet
calculated. An optimal diet was developed based on the results, and the development duration of larvae, pupal weight, adult
emergence rate, and the cost saving potentially achieved by feeding larvae this diet, predicted. Larvae were then fed the

optimal diet and their developmental duration, pupal weight and adult emergence rate compared to the predicted values.
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[Results] The antagonistic, or synergistic, effects of yeast, wheat bran and H. uvarum significantly affected the duration of
the larval period, pupal weight and adult emergence rate (P < 0.000 1). Adding H. uvarum to the diet reduced the amount of
yeast and thereby the cost. The optimal larval feed formula predicted by the RSM model for a single batch of artificial feed
(375 g) included 3.13 g of yeast, 87.45 g of wheat bran, 4.42 g of H.uvarum liquid, 40 g of corn meal, 40 g of sucrose and
200 mL of water. The artificial diet is 2.35 yuan cheaper than the conventional diet, and the percentage cost saving for the
three main components (yeast, wheat bran and H. uvarum) is 74.35%. The development of larvae fed the optimal diet was
8.76 d, 0.8 d shorter than the predicted value, the average pupal weight was 13.85 mg and the adult emergence rate was
93.76%. There was no significant difference between the predicted and actual values obtained using the optimal diet.
[Conclusion] RSM is a useful tool for optimizing feed formulae. Incorporating the fungus H. uvarum into the artificial diet
has the potential to both improve, and reduce the cost of, the large-scale, commercial propagation of B. dorsalis.

Key words Bactrocera dorsalis; Hanseniaspora uvarum; response surface methodology; artificial diet; sterile insect technique
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% /N32 i Bactrocera dorsalis( Hendel ) Ji it
A EERBA R R FE R 2 — (R FRZELT
i, 2018 ), AT K0 AR A G FE A AG . Bk
TR R FABU A 250 ZFK RS
3, i RE G BT RCR A TS ((Chen
etal., 2008; Qinetal., 2018), 7EFk FE /M1l
FIAWY K, faFEAWnE, 2011 Fa G/
SEWRAE N Y 3 B SEER (AR T AR A PN B 22 T
P 3k 33.67 /470 LA b ( T2%A 45, 2013;
JiE R A R PNER XL, 2013 5 FHHCHE A E 8, 2014 ),

H AT, X /N SEma B TG 3 20 DAk 2555
BB AL 1R AR (ETES, 2005; 5KAFH
ZELrit, 2011 ), AR, AR50 JRy FR % IR
RO T L, W IR A R I T I R Rk
WK (Sethietal., 2014 ), EHRFHAR (Sterile
insect technique, SIT ) HA YRS, Joi5Y,
AT HRFEEME R, B — P AR BT iR T B ( Borel
et al., 2017; Hulme, 2017), ZEFLZEZE, B©
BT B A T R ELAT A R S S
F i, QR HERE Cochliomyia hominivorax ( Scott
etal.,2017 ). Hi S0 Ceratitis capitata( Silva
et al., 2013 ) FIE 155045 Bactrocera tryoni

( Dominiak et al., 2014 ) %%,

SIT F AR TR AT MavE R R 55 4R
HEPER BT84, 78 B SRFIEE g5 S LU B AN
BACHL, A B0 R R BN FP R 4E R 1K 2
T (Dycketal., 2005), SIT fFZHTREAE
T PR PR A 2835 I Y BTG, PRI A 7 S A
R T ) AR AR T 01 1 AR B 2y St Dyek

etal., 2005; Caceresetal., 2019 ), B H/EERY
AHIERAS | B[R] | 2 ()RR ) AT R4S R
BRI SR T T B Er RS R 5 B
SERLAT A I AR P AR . PRIE, dE DR
Tk HARA B2 g B9 w35 77k (Jurkeviteh,
2011; Assemila et al., 2012; Pascacio et al.,
2017 )o

B 5 B AR AR 0 i R (Jonsell and
Nordlander, 2004 ), Z5R R 0EF . GG, B
. B A=A sh (Aylward etal., 2012;
Becher etal., 2012; Witzgall etal., 2012; Vogel
and Moran, 2013; Biedermann and Vega, 2020 ),
B 5 HE R 0 & A0 BAE R DL HAE
B A A R S 2R T, ST A i 3 g £
By 45 R g 2L T AL 4 (Berasategui et al., 2016 ),
ForbA 1 W 7 1) 2 g AR B ST SIT
FOR B THBR SR I, AL % A 5E 45
2 WA /)N S i fip T e A R A 4 VTR AR DG R
#} Hanseniaspora uvarum fiEfi% i 2 144 %0 15 1
AR B ) AR R A A 45 AR B AR, 2]
AR Foemg SIT 9 EHER i 7 25 A 1
(Guo etal., 2021), HI, TEAFEARAE /N
AR LTSS IRIER T, AN
I 17 [ 7% ( Response surface methodology, RSM )
XoJ A /NS B N T ARDEHA BUAS . g B & E T
SO R ol ) P S S e 0] RIS i i AR
T 254 B H. uvarum BYMRBLASRL 25 A B
W /N SE g 2 BURDEHEE 7, LUK £ A JE A
SIT BEAR P RIBR TR, A3 e SIT FAR LAk
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AP IR .
1 #MRETE

11 #ilEHR

A N SE IR FPRE R AT AR A 58 K
JERFEART L CBL I RF AR FL ), FEferd
AV 2 IR T 5 el 2 B HURI O i 9 U A T
RAAFE . FEREMIBE N 70%+5%, WHEH
(27+1) °C, SGJEIA 121 : 12D,

BB TARRE: FERE SRR R 3 ¢ 1
FEBRA], R TR AT

12 fikEk

HEX R 47T A fDGEEER: Hanseniaspora
uvarum A4S S5 % Ay B ARAE . IR B, TR
60 uL TEE 150 mL PDA WikRE T, T
200 t/min, 25 °CHEPK (HYG-A, 50505
WRARAT) hidfEsR; 3200 g, iSO
5 min ( 5810R, f[E Eppendorf /A ) WA HIA,
FH XK EEZE ODg=0.1 F5H

1.3 AI@EH

S FH A 35 1 R RIS ] 35 A A /0N S A o
TR T ( S22 T N WiE A R A BRA /&
FI'5 (201710864918.4) ). FERFENY 15 g, HEAH
40 g, EKH 40 g, %%k 80 g JesK 200 mL,

FEERE Ry (5[ Oxoid W] ); weME ([
ARG BR AR )y BB Iz 5k 8
R

1.4 WM Mm%t REE

TURHEC T HERE 40 g, E KK 40 g Rk
200 mL J& [ B S iR e DR — 20, BEREEHRG
A K H. uvarum K ( ODgoo=0.1) 2Pk 1Y
BT o

i/ 3 A RE %, FH Design-
Expert™11 ( Nelder and Mead 1965 ) #4511 A
TR R R © %K H. uvarum B, £
WA MY B R R . 200 Jo/kg, AZEk.
2 Ju/kg, H.uvarum ®: 2.15 Jo/kg. SEHit

BRI R s iR R B (g) @A H.
uvarum B R BRG] AL i R R B 5 i DA AR A
FEA

SEER e, BERRER . Z2EKRT H. uvarum
R MR EEEHE T 0 g<Bhk:
BHI<15g; 80 g<F%k<95g; 0 g<H.uvarum=<
5 go T s U B LAY o5 AR ETE RS O 1Y 25.3%.
HoAh B e AR, PR AERDEHEC 1Y 74.7%
(BEWE 40 g FKH 40 g FI7K 200 mL ),

15 BFH*

Fie O [R)mDRLAC U e DR, FRiE 25 g BR
% A2 T H. uvarum Sy RERR LT AR T R
(57 mmx57 mmx103 mm ) ', i 25 kGy 7| &
i RRAL K T o AR5 7 4 B A B () SR SR o
A2y 25 Sti/NCugBERL, S5 JE A AE R B
H. uvarum g, 7 d Jo ARG BEALPRER 15
Ko iR B A A (54 7 em, = 6 cm )
H, BRSSO & — 2, TR 5 L
FLLAMEIE XL, BT AR EE N 70%+5%, iR EEH
(2741 ) °C; G 12L : 12D W EEFR4H
( QHX-250BSH-IIT, |57 i = ¥ w8 bl il 1 A
BN 7)) B KA AT AL D0 S ALl s 7]
bl 3 d J5, fHHRFE (BLI20S, fE[E
Sartorius 2N A ) 4 AT EHSEATARE . BRI S ]
IR AR, BRIE Y mOK, PHOPME, Seit
R B PIE

PR s A TR 0 (14) e A e A L B o DR,
A 25 A/ NZ g B K AR IV H. uvarum [
Seitic SRR E], 4 DL AP AER (R 2P
), ARSI i nT SR

16 HESGITERE

fdiJH Design-Expert™ 11 UG KR (K
[FI R ) S e (g H k& P d A
B3R Z IR eREOC R, A Sl IS i A4 i 7 T
% ( Response surface methodology, RSM ) #&7#
WL 7 225081 ( ANOVA type T ) iE— 2374
PEREARY, TR MR HLE B A A A
FHOM 95% B FIX A (95% CI), Wixe T &FhiR
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B W 20 5y B FLAH B AR FEXE 2% g 107 A8 S 1) 5% 1)
AR I/ NRT D ] o AR Y s BB (R
FEMELL, FMEEERT 4 AR BIRUE R (E 1
( Smith, 2004 ), Box-Cox [k FH T & S5 #
AT LIRSS E (Box and Cox, 1964 ), £
M, ASSEER A T S AR s . DFFITS Fil
DFBETAS &l I 35 5l 52 i) J7 3k K 9 i 4 A
(Belsley et al., 1981 ). 115 Cook M FH T4
RS, B EAKTF 105KER, 2012),
2% o BB e = LA RO A AR SR
e B AR B ALA AR, K4 R R E I
run 6, YHEA run 4 A1 run 5 DL A2 HL PR SR )
run 6 BHEH0E R EREE, FULTES R 2
o BT AN ST B BRI E N o= 0.05,
TEOLAR TR, FRATAY DL A b 1 2 Fe AR
A A BN REARAR /N e i A Kk B AR AR AR
SHEtr (FERRHER TG P HIE 95% 515 X
BN ) ( Newton, 1993 )., %4~ RSM F=AIZEH I,
AN TR OCAARAER R I, 4o i 1y A5 8 1Y)

S Pt 2L I — 1 A I A W R R DI A A HE Y
DX, XA TR X e e A A TR 1L o

2 HRESHMH

FIH Design-Expert™11 ( Nelder and Mead
1965 ) Bk, LA HUE T Pl | i s A e P Ak
MM NAE, BERRIRMY . A BRI A T A F 0
%4} Hanseniaspora uvarum N H 2 #iXTT
e R i Kb SIS NS R TRe T AN
W E B AR ARDRL PR R B 2 U D L R A
HOPMEER, I BRI A, 256
Wit RAR LR 1,

XPER I T EAE, 5 REH, AT AEH
Lo U DT R s P AR 4 e
AR o LA AR P EYAZNT 0.000 1058 2),
FUBITIAY 2 T, 4 LAY P R AL
RIKTF 97%, FiAi RMTHARE (P>0.05),
RMTRIE, FUWRILYIRT 4, UL
HHERRL (F2),

£1 ZREAMEAWNRTETRER

Tablel Design and resultsof the formula for the experimental diet mixtures

b A5y A: WERE 2147 B: Z#k 4147 C: HU AT (%) KA (d)  WE (mg)  PHEE (%)
Run Component A: Component B: Component C:  Cost saving  Duration time  Pupal weight Emergence rate
Yeast Wheat bran HU (%) (d) (mg) (%)
1 3.33 86.67 5.00 73.08 9.40 14.30 93.00
2 6.25 86.25 2.50 54.81 11.06 13.88 55.00
3 0.00 95.00 0.00 93.99 17.20 9.20 48.00
4 6.88 86.88 1.25 50.90 11.09 15.81 48.00
5 0.00 91.67 3.33 93.97 11.69 14.85 48.00
6 9.38 83.13 2.50 35.23 11.00 15.78 76.00
7 7.50 87.50 0.00 46.99 11.90 12.79 79.00
8 5.63 85.63 3.75 58.72 9.80 14.65 84.00
9 0.00 93.33 1.67 93.98 11.95 9.74 30.00
10 15.00 80.00 0.00 0.00 11.01 14.28 85.00
11 5.00 90.00 0.00 62.66 14.20 10.94 76.00
12 11.67 80.00 3.33 20.87 11.09 15.83 72.00
13 10.00 85.00 0.00 31.33 11.50 15.13 84.00
14 0.00 92.50 2.50 93.98 11.80 9.18 38.00
15 6.67 83.33 5.00 52.19 11.19 15.43 78.00
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455 1 ( Table 1 continued )

g AP A: BEEE ALY B EBK A1 CHU ALY (%) ZTHIM (d) ME (mg)  HAK (%)
Run Component A: Component B: Component C:  Cost saving  Duration time  Pupal weight Emergence rate
Yeast Wheat bran HU (%) (d) (mg) (%)

16 3.13 89.38 2.50 74.39 11.07 13.02 71.00

17 13.33 80.00 1.67 10.44 11.15 14.50 70.00

18 0.00 90.00 5.00 93.96 11.72 9.28 42.00

19 12.50 80.00 2.50 15.65 11.09 15.09 70.00

20 10.00 80.00 5.00 31.31 10.80 15.71 64.00

21 5.00 85.00 5.00 62.63 9.45 14.05 88.00

22 10.00 80.00 5.00 31.31 10.92 15.59 67.00

23 1500 80.00 0.00 0.00 11.03 14.21 86.00

24 6.25 86.25 2.50 54.81 11.08 14.45 63.00

25 5.00 85.00 5.00 62.63 9.40 14.41 91.00

26 7.50 87.50 0.00 46.99 11.11 13.04 74.00

27 0.00 90.00 5.00 93.96 11.65 9.77 45.00

28 0.00 95.00 0.00 93.99 17.50 9.31 47.00

HU: %) A #00GE BR: Hanseniaspora uvarum #i . T #[Al. HU: Hanseniaspora uvarum. The same as below.

* 2 NoREEBR S ESH
Table2 ANOVA for response surface methodology model
BE AL
RS Response  BUET B FM P WERMC RN mRNM
variables Model type Lack of fit F-value  P-value R Adjusted Predicted equate
precision
R R
AT A EH b Linear - - - 1.00 1.00 1.00 -
Cost saving
KREHHY (d) Reduced quartic F=2.40 92.35 <0.000 1 0.99 0.97 0.95 40.48
Duration time (d) P=0.13
[y Reduced quartic F=2.51 128.31 <0.000 1 0.99 0.98 0.96 30.14
Pupal weight P=0.12
Pk = Reduced quartic  F=10.82 98.35 <0.000 1 0.99 0.98 0.97 33.50
P=0.61

Emergence rate

21 BAHHESLHMEESHE

THEARFEENE S P BAS, $UE 3 Fhisr
EWRANTYE SR REOCR , A —> 0w 0 [
B, T A bR s bR e EHE A9, BRI 1
BUAR 0, B f i T 5 A 93.99% (3R
1)o ARHENCHYE Ty [y ol 0, s Bl ] Ak B A A i 1) 1l
e RN . B 22 H. uvarum & & )38
Jn, AERERA B B RS (£ 3, K1),

22 HHERE FiRARI NG R E 54 E

AN TR B b Ak 4 5 A7 /N S ) B R E
DA 9.4-17.5 d A%, BARFHEE DN
11.58d (£ 1), WEI2 (B) AILVEH, 4k
B D3 7 T P T PR IR A - 2
#k 0 H. uvarum BG4 3 X4 Uk E D
SMEAEAH HAER . H. uvarum %14l HUR & T
MR, HUORAZERAmE: (23, K 2),
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*3 3MASSMETEHMERESH
Table3 Correlation analysis of the three componentson the response variable

g FET Cosmprrm osemprim|  mx PRI Cosomprm osenp tm
Effects estimate 95% Cllow  95% CI high Effects estimate 95% CIl'low  95% CI high

WATTY) Cost savings AC 4.95 -27.37 37.27
A 0.00 - - BC 1.05 -20.50 22.60
B 93.99 - - ABC 159.61 90.64 228.57
C-HU 93.95 - - AB(A-B) 17.53 11.13 23.94
ZF A Duration time AC(A-C) 43.55 - 6.83 93.92
A 10.93 10.48 11.38 A’BC - 277.26 - 403.30 - 151.21
B 17.37 16.92 17.82 AB(A-B)? 22.94 4.87 41.00
C-HU 154.63 74.34 234.92 AC(A-C)? - 48.27 - 92.81 -3.73
AB - 10.94 - 13.06 - 8.82 P4L#E Emergencerate

AC - 259.62 -404.11 - 115.14 A 85.55 81.46 89.65
BC -299.20 - 471.68 - 126.71 B 46.79 42.70 50.88
AC(A-C) 132.59 59.19 205.99 C-HU -2432.22 -2880.56 -1983.87
BC(B-C) 267.39 67.40 467.39 AB 40.15 20.98 59.31
A’BC 451.28 277.01 625.55 AC 4 448.61 3661.55 5235.66
ABC? 513.70 -26.99 1 054.39 BC 4489.31 3704.30 5274.32
AB(A-B)? 48.18 27.49 68.87 AB(A-B) - 35.81 - 92.80 21.19
BC(B-C)? - 191.50 - 320.51 - 62.49 AC(A-C) -2299.57 -2668.10 -1931.05
W Pupal weight BC(B-C) -235925  -2722.13 - 199637
A 14.22 13.74 14.69 A’BC - 7194.37 - 839343 -5995.31
B 9.29 8.82 9.76 AB?C -4215.29 -529349 -3137.10
C-HU 9.35 -5.14 23.84 AB(A-B)? 205.68 16.29 395.08
AB 3.97 1.79 6.15

A: BBk B: ##k; C: HU WM
A: Yeast; B: Wheat bran; C: Hanseniaspora uvarum.

22 kB B T R AT HL uvarum 2 B 3R A
o MR B TR I R K IR % T DT B
Pl P o R A2 K B I H. uvarum & i 54
IR (& 2 ),

2.3 WG EE B e A T 43 B

STt AS[RIBC L ARDEME 5% B A /NS i i o, 25
GRS N 9.20-15.59 mg, MFHIE N
1322 mg (£ 1), HE 3 (b) AILIEHEHEM
M) o, T ]y T ], 8 B = 201 ok i A A A L
VRIS, BRI R X i B ) s i B K, B

P A B, 0 SRR R BT IR
fas, HE H.ouvarum (£ 3, K 3).

2.4 PR 4L =R N R T 43 AT

St AR FC L AR R ] 5 00 A /N S i B H 3P
%R, ERFIHPEHRLE 30%-93%2 1], BT
YHEHR 67% (£ 1), EI4 (b) AILIEH, P
b3 o7 T A T R, e B TR R R M - 2 Bk -H.
uvarum =20 735 B HUPIAE 3R 15 I AR —E 1)
SEHAEH . ERERI FERER Ry 4153 Xl B R Ak
R mRK, HRORAEE (R3, K4), 5L



24 HEEAT AR g AR U AR /NS M RUBEAL S B (4 1 P 291 -

a A: B8 Yeast
0
15.00

0

11.25

C(0)
15.00

95.00 91.25 87.50 83.75 80.00
C: HU Bk

B: %%k Wheat bran WA (%)

Cost saving (%)

b
100
~ 3 80
s
— @60
> S
L340
2]
gam
0
A(15)

B 1 AR RN R E AR
Fig. 1 Response surface modelsfitted data on cost saving

a. 4EE; b =4EE. HU: #4106 EEEE Hanseniaspora uvarum B . I .

a. Two-dimensional plot; b. Three-dimensional plot. HU: Hanseniaspora uvarum. The same as below.

A: B2Hf Yeast
1500 g

0 .
95.00 91.25 87.5 83.75 80.00
B: ##k Wheat bran KE# (d)
Duration time (d)

15.00

b 20

Duration time (d)

REDH (d)

C: HU B

2 WELHHEE IR EER
Fig. 2 Response surface modelsfitted data on duration of the larval stage

A H. uvarum & ERAL, B & R E
kBRI H. uvarum & A E A
T B PR Rl R DL AR AR H.
uvarum I aT LA SO R IR A (& 4),

25 BARKSXBWEIE
ARSI 5 X8 A7 /1 S5 e A I 5 I A o v 2

KA JE M7 WA HASREAGAG /D ss i A K A F
S A SR bR . FR 3 W RAAE S, o R A
P g /Nl B2 R 2 %A 13.74 mg Al
81.46% , %MK & B A e K] 22 IR JE K
11.38 do HRAEHARITINZE S, & 5 ha X ol
T SR DX, A O DX s P ) B 2 B S D 1
RV A /NS AR K R B I B BRI AA , A
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a A: BB Yeast
15.00

0

11.25

0 S
95.00 91.25 87.50 83.75 80.00
B: &%k Wheat bran IEE (mg)
Pupal weight (mg)

C: HU @&

UHE (mg)

Pupal weight (mg)
® o o

C(15)

B(95)

B 3 A& HE/]N S5 08 0 B A I iz A Y
Fig. 3 Response surface models fitted data on pupal weight of Bactrocera dorsalisa.

a A: EH} Yeast
15.00

11.25

95.00 91.25 87.50 83.75 80.00

PR

c(15)

B: #%k Wheatbran  FI{kZ Emergence rate (%) C: HU B

B4 $EHE/IN SR R B 340 2R O e R T AR Y
Fig. 4 Response surface modelsfitted data on adult emergence rate of Bactrocera dorsalis

PP, g — A R IRDR L Tr : BERER
¥ 3.13 g, %k 87.45¢g. H.uvarum4.42 g, £K
¥ 40 g HEWE 40 g FIZK 200 mL, HoA AR K
ZERA H. uvarum 415 1 BAS T 240 H 4y H ol
73.45%, B N AR 548 A 2.35 Jo. 78
SR TO0I A 4 e A D 3 L o R R e P Ak
FAR 9.56 d. 13.74 mg F1 94.57% (& 5),

T DA o 1) A v 2 45 19 i) 7 AR {43 il A

11.02d. 14.25 mg 1 85.5% (£ 1),

XA b S AR HEC Ty A TSR B B U, BV R
28y 3.13 g, A%k 87.45 ¢ Fll H. uvarum4.42 g,
HABR AT AR, PFAF R R I 8.76 d, i
H 13.85 mg, PIMEFER 93.76% (£ 4), HHE
PR S T E 420, 4 Uk & D 0 LA
FEHT T 0.8 d, FRIm N LA B E A — 2 1
AEEPE
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x4 BRERMNBEFHEIEIIE
Table4 Experimental validation of optimal feed formulation

HAr A 2141 B: 4 C: HU . N
ﬁf( | %3( | e A (%) RADN(0) W (me)  BIEE (%)
e & R g Cost saving Duration time Pupal weight  Emergence rate
Component A:  Component B:  Component C: (%) (d) (mg) (%)
Yeast (g) Wheat bran (g) HU (g)
3.13 87.45 4.42 73.45 8.76 13.85 93.76
A: B2E] Yeast etal.. 2010 )O

15.00
95.00 91.25 87.50 83.75 80.00
B: Z %k Wheat bran C: HU B

B 5 /s A\ TRABERAK
Fig. 5 Graphical optimization of artificial diet for
Bactrocera dorsalis

Ve v 4 B B 52 DX s il JE I AR R A S 38 25 1]
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The yellow shaded area in each plot indicates the

experimental space meeting optimization criteria, the gray
shaded area is the space that does not fit those criteria.
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DL R AE I R AR AR W e b, W2t —2
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