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AERIFIEFIEF AN LARI RS REK
REMEEPEN

ERWS BREE ZER ELLT

(O IAEAR B, BRI AR 7 11 T3 PSR DR B DR e R SR8 %, /371 832000)

W E [B8] W Helicoverpa armigera A TR AN 5] B 8 56 Hid: 1K & & I BTG 20
R SLB B IR SRR AL R R . [ R ] B IR E AR RO I = F1%, 43 B & A B i 77
0.16%I L1248 (kL 1) | 0.16%ILAYERFN 0.09%H EE (1a)EL2) | 0.16%ILIZLER T 0.25% /8R4 e (1R 3)
AN TARBRE SRR 3 A, WEAFR AR R R E . Wi G, g i Far A op
BELHEER. [&R] 3 FORFEBEHIE I N TR H a2t g & 5 A5 5 0050 2 5% i
F, Hih P RBE R 2 (IR EF I 14.50d, W TR 3 (15.31d) (Fyss0=4.354, P<0.05),
F,. Fy fORARHE 4 R & N2 R A R E (P> 0.05); [k 2 MR 3 AR h 4 dfh i 5= 4y
54 83.33%. 82.67%. 90.67%, ¥ & Tkt 1 Akl 3 (FifR: Fue=40.923, P<0.05, Foft: Foe=
6.454, P<0.05, F3f{: Fpq=66.20, P<0.05); 1 Fy, F3fX, Ha%% duBCE AN ) fa) bk M i 252 2.3 (F,
1L, Fs163=13.146, P<0.05, F3 L. Fi163=7.207, P<0.05), WX PR eI MBI L R T
WEE (P>0.05), [ 86 ] Gk 2 6 L BLER A BV A TARH 7], B i 25 MARAR 4% tugh Bt
2%, RSN RE, BB T, il A R KRR
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Effect of different artificial diet preservativeson the growth and
reproduction of the cotton bollworm, Helicoverpa armigera

QU He-Li" DUAN Jia-Xin MA Si-Yuan WANG Shao-Shan"

(Key Laboratory of Oasis Agricultural Pest Management and Plant Protection Resources Utilization, Xinjiang Uygur

Autonomous Region, College of Agriculture, Shihezi University, Shihezi 832000, China)

Abstract [Aim] To determine the effects of different artificial diet preservatives on the growth, development and
reproduction of the cotton bollworm, Helicoverpa armigera, in order to improve the captive propagation of this species.
[Methods] Offspring of H. armigera were collected in the field and randomly assigned to one of three treatment groups (diet
1, diet 2 and diet 3), which were fed artificial diets with different preservatives for three generations. The preservative in diet 1
was sorbic acid, that in diet 2 was sorbic acid and formaldehyde and that in diet 3 was sorbic acid and methylparaben.
Developmental indices of larvae in each treatment group, such as developmental duration, pupation rate, pupal weight and egg
production, were measured and compared. [Results] The different preservatives had a significant effect on developmental
duration, pupation rate and pupal weight, but no significant effect in female fecundity or the hatching rate of eggs laid by
females raised on each diet. After 3 generations, larvae raised on diet 2 had a significantly higher pupation rate than those
raised on diet 1 or diet 3, and the highest female fecundity. [Conclusion] Using a combination of sorbic acid and
formaldehyde as the preservative of an artificial diet for H. armigera can significantly reduce larval mortality, increase the

number of adults produced and adult female fecundity.
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k44t Helicoverpa armigera J&— Rt 5t
folbFER, WHFEZ gkl BFRKMbg
PER RGN, WARES R AR Bt K Bih
8577 T B BIF 58 AR [B] BTy, 328 ¥ [ B R R 1 8
AT e (RS ARAE, 2021 ZEHR5E, 2023)
XL 5T TAEHARAT 2R 1Y & B 5T L A bR
— ORI AE KA, PRl N T AR AR
FARE YRR Bl A w AR .

O BN bR o B e i AR K B RS
AR A T P A 7S SR AN, BN B — i B
PURMERE . B FIVE I N TARBH B Z Sy, 7E
e YA KR, SR RAEREE RS
FeE SRR ( Gifawesen et al., 1975; Dunkel
and Read, 1991; FE%&:, 2011 ), ZK 4 Bombyx
mori A T4l b I AL FR Ik B3k 0.6% M), Bl JiE %
RELF, GRERETER ( TEFESE, 1984 ); K
1 Leucania separata A T falk 0 0.3%111 %Y
BRI, S HER 4l HBET, fLIfRRRAL (B
1986 ); AL/NE.0HL Grapholitha molesta %}
UL AL R A R R B R, S LA AR A
SHERA AL, BIERSCRE, R B R kE
B UTIER HAET R W (A%, 2010 ) ;
TEH 2 KK Herse convolvuli A T 4apkfep, HIfE
RETR R BT RUR , BRIRA st (A g
2003 ). BRI A R R AR R,
Xf FL B A 2 77 A4 T 52 ) ( Alverson and
Cohen, 2002; PG &G 2 -t /RiEbAE, 2011 ) 6
B, JEI 4 F R 2 R TR ol 1 A R
Drosophila melanogaster A= 48 J1i5 , it 52
Fest e a1 QR/RG, 2016) o BRI, ZEHCF
B, BB AEE BB R S E B A
HINZEZ— (Sikorowski and Lawrence, 1994;
Folbi, 2014)

B P G F AR N TARDR A B 5% 22 DA 5%
B S e T TR, X RDRHEC O AT T AN
fk (Wu and Gong, 1997; ZEMEN%E, 2000; 7=
R4, 2010) , 1M TR BN T AR B JE 77
PIBIFFEEL D o A5 3 AR A% s TPk (i

AILLALR | JETA & R A R EVE MBI ), 28
PR AR A BUE R KB MBI, SRS
AR SR PRI S AR

1 #R5AHE

1.1 REHE

111 #HXBH 2021 7 H, fEAWTFRFE
I HE (43°26'-45°20'N, 84°58'-86°24'E ) J] 1B
SEAT SRR A HUOBCH RSB 19 B R A [ S 56
=, A S LREGEsh, B w5, U
10%IE B RVE R E TN . R 0NE , 1k
EFRFIHER B BE, e A A B8, & TR (27
0.5) °C, FHXHEEE 70%+5%, YJEM 16 L : 8D
N TA AT, Fredl, 150 Fy AR,
1.1.2 XIEBEHT MLS-3750 E/EKHH, HA
=T AR 24t s FLY-Y'S-828LD (K I /4 AR ,
A ARACIR BT i 2 AT FRA 7] 5 BIC-250 7% g
NTAMERE, R ET S B R ]
BS110S HLF KV, AL FE L F B3 BR A Al 5 SZ61
R IOE , R AR A D

113 AIEREARKFRE MEHRAT
TR T S R 40655 (2010), Pkl 2 5 HC
D7 —8, Gkl 1 AR 3 ARk 2 A F AR
B I, BAAREC S SRk R L 1,

12 REF*

1.2.1 AERABEFIE S B A TERAE &
PETTK 8 TR RN 22 BRAE LR T 100-120 °C K
2 h, MR 1 PRS0 . 1 600 mL ZE 1R /K A,
Wh, INMAZZ#EL 150 g, B M 80 g, WEREH 30 g
FRERE 20 g, BiFEI2T 5 ¥ 750 mL ZEIRAKNFA,
TA 40 g TEEZE A 20 g BifisHr, B EIUE5E
UG, BIAZRHEAIN A ERSR G, IR
PEFEYL); KPR 3 g, HAUERS ¢ M
22 4 mL T 150 mL LEKT, fiakhs 4
£ 50 °CHIIMA, F43 B A R Fh 28 B J6g 751 -
(1) AR 3 g (falkE1); (2) ILAYER 3 g FIHT
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Tablel Formulasof artificial diet for Helicoverpa armigera
% R kL2 k3 HIR
Components Diet 1 Diet 2 Diet 3 Source

5 &M Soybean flour 80 g 80 g 80 g T 3E Market purchase

##) Wheat bran 150 g 150 g 150 g 1AL Market purchase

[E3ERE2 ) 30¢g 30g 30g  LigE kA LA B F Shanghai Macklin Biochemical

Yeast powder Co., Ltd.

Bifg Agar 20¢g 20g 20¢g J6 o s B AR W R A B 58 (£ 4 ] Beijing Aoboxing
Biotechnology Co., Ltd.

JEWE Sucrose 20¢g 20g 20 iEE A LA R/A T Shanghai Macklin Biochemical
Co., Ltd.

T Casein 40 g 40 g 40 g i AL A BR /A Rl Shanghai Macklin Biochemical
Co., Ltd.

BHEYEEER 8g 8g 8g KT8 ALK Tianjin Fuchen Chemical Reagent

Compound vitamin Factory

PR IR 3g 3g 3g V2 v Mk A b BR > F] Shanghai Macklin Biochemical

Ascorbic acid Co., Ltd.

VKR Acetic acid 4mL 4mL 4mL  REETH ZEH145A B2 7] Tianjin Xinbote Co., Ltd.

11%4#R Sorbic acid 3g 3g 3g g kA= b A Ry 5]l Shanghai Macklin Biochemical
Co., Ltd.

37% H 0 mL 2mL 0mL  p#EEAL TiRAF]) Chengdu Kelong Chemical Reagent

37% Formaldehyde Factory

Je a4 s 0g 0g 37¢g KAt R k245 Tianjin Fuchen Chemical Reagent

Methyl paraben Factory

Z&187K Distilled water 1500 mL 1500 mL 1500 mL

52562 [ il Laboratory self-made

i 2 mL (fakk2); (3) IWALYER 3 g MBI H
s 3.7 ¢ Chkl 3), dalPEs2), AT
e EE , W ARZS, & EAREEDIA 4 °C
VKA o

122 WEBREZFIERMNE BRIV 4
H FEHLUH B ASEE N TEH0.5 emx0.5 cmx
1 em)AUFEIEAE ( HAE 1.5em, & 8cem) N, B4
13k, UARZES O, & Wi imkt, & 24 h Uigg
ICE R BIEN, HEL BT e, &
AREFR 150 Sk, 400 3 4, HEALERER . WiE
MR, Akl 2 d 5, BUBFEAROL B 58E T 2
HEMEME (BT o0, 1998), FHHE T RFZIHK
&, A REE S, AN TR, &
12 h WAL Sk — R & B, B2 P fE
SEA, TPEORER . ML, FRIPIfE R, B
5] KA P e R MERE L 1 2 1 FEXE, 45 2 Xt
FA—A~ 1000 mL BEdRHT, LA 10%84 % K 1R 3%,

PR B O AR A 270, & 24 h TR
i, WEIFIC =0, BT, A4k
HEE 5K, FESAL I FRER R AL 4 K, 59
BUA 200 Bi A2 A7 BRI A TN H B14%, & TR
(2720.5) °C AHXHELE 70%+5% SEFIH 16 L -
8 DAY N TR, B 12 h MELOR Y IEAL 1 L
WEAL)E RE 4 h oUER 1 IR, HENEA A,
THEFRONIRLR, FABER 3 W, ki Lk
AR, LR 3 AR AL, IFIERIE SRR G K

L
1.3 HiEST

M A AT . iR | WP
PR W PR MEHORIME R . B
R ORI RSB R ] SPSS 23.0 Ak
One-way ANVOA #1745 224347, 3+#] FH Duncan
TR I 22 k00 A T Wl 2 PR AG [R]—HHARAH ] e
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T3 VR 35 1) SHEE A R i R R A ST RS € R
P s S w2
A R = ) B /4 BB < 100%,
W T B 2= 2 i 50/ 0 LB < 100%,
PUER=Fb S R B * 100%,
TEAL SR =R Ak 4 OB/ B B < 100%.

2 GR59H

21 FRBBHEAATAMMBRBRRER
HARI R0

AT 7 08 R0 L 5 AN T bl e g A 4% i, L
R EBIWNAE F B ZER( Fosr =

A O/A%1 Diet 1 0 4RKl2 Diet 2

T 201 m/Ak}3 Diet 3
=
k) Aab ;. Ba Aa Aa Aa
=B —5b =r= Ba * Ca
Vv-c -
=S 10
RE 5t
o
5
a 0 I L
F, F, F,
14X Generation
C
20 - O FkH Diet 1 @ f#}2 Diet 2
S W /783 Diet 3 Aa
2z 15+ Aa AaAa AaA 1 Aa
G>) I I Ba a Aa
on
g
= 10
=
N 5 L
4
e
0 | |
F, F, F;
X Generation

4.354,P<0.05), HUERKL 2 09 F AR HL, 4
BRFWRE, N 1450 d, BEETEE 3
bR (1531 d) (1. A), HHEERMEEET,

ARG RTINS E Ak 1

Fa328=23.838, P<0.05, 1k} 2: Fys5=12.997,
P < 0.05 @k 3: Faz0=28.985, P<0.05), It
AR ERY) Fs AR S F L B, AU L, %))
BRERYRE (B 1. A), 3 FoRRE R AL
T, FE—RARR Ak E DI (E 1. B)

FME . e Eay (E 1. C, D) W LREES
(P> 0.05), [Fl—fKHEETS, Fy il F3 ARHHTY
KRB FACE TR, AFEHACH 2SS
.2 (FARl 1: Fage =28.044, P<0.05, falk} 2.

B
B 207 476} Diet 1 @ 4APE}2 Diet 2
8 s B {7K3 Diet 3
~ -
= Aa A
v:; Ca Ca Ba a A2Aa  BaBaAa
=3 10
RE 5
[}
5
Q 0 1 1
F, F, F;
4%, Generation
D O 44+ Diet 1 0@ 412 Diet 2
o 20 m {7k}3 Diet 3
g Aa Aa A,
2 ABa a
B st Al BaFAa L aa
en
&
Q
—~ 10
=
N 5 [
&
Jf]k’ 0 1 1
F, F, F;
4 Generation

E1 AREBEFESANTARNRERELEHANIE
Fig. 1 Effectsof artificial dietswith different preservative formalus on developmental
duration of Helicoverpa armigera

A GiUREW; B Wik EHY; C. MEMAdr; D, ME A,

A. Larval developmental duration; B. Pupal developmental duration; C. Female longevity; D. Male longevity.
P b Rl o P (R R o A LA [R) RS R 2 [l — B JE 0 B T Bl Rk A AS [ A C A B 6] 28 Duncan
IO W R 2 R BE (P<0.05), AR/NGFRERR F— AT A F B 8 R 5 1w kb #1248 Duncan

OB M 22 A 22 5 . (P <0.05), FEIF,

Data in the figure are mean+SE. Different capital letters above bars indicate significant difference among
different generations of the same preservative diet by Duncan’s new multiple range test (P < 0.05), and different
lowercase letters indicate significant difference among different preservative diets in the same generation by
Duncan’s new multiple range test (P < 0.05). The same below.
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Fas30=44.148, P<0.05, 16k} 3: Fy,s0=30.752,
P<0.05) (Bl 1: B). Tk 1 43T, Fo (UM
TR A 290 11.60 F1112.90 d, 4 58 354
THAHAC (HE: Frpy=9.524, P<0.05 H: Fopy=
2.524, P<0.05) (Kl 1: C, D),

22 FEBGBEFEF AT RRXTHE % B iE
B, WREXR, ALENFRMEFEENRm

3 FhAS[E] B 6 RN BC 7 AN LA RHE ], Fo-Fs
AR B f i ST B2 R (F AU Ry =
40.923, P<0.05, F,ft: Fp6=6.454, P<0.05,
F310: Fp=66.20, P<0.05), H[F—iftrh,

L 2 AbFR A AR AR AR T AAL (3R 2).
B TARL 2 1) Fy AR RS He 4l e fb i 3 83.33%,
AH LR 1T RIRDE} 3 Ab B35 17.33% 11 5.30% ;
Fo AR 2 1R A48 A A L B ARERAA T
K, 5 LRARDEL 1 AbFAY &5 22.00%; Fs A4 Hfk
WRIK 90.67%, ik 3 AHET 39.34%, F)-F;
AR FAEAS [ AR BT B 2% | PR AR
PRI R T E 225 (P > 0.05) (£2).
BEEE 1 Fy A AR L, WPl Tt
2 FERE 3 ACEE, 7 90%LA I, {H Fy fRARES
FIEPIE R R 72.37%, BEMT F, (91.88%)
1 F, 18 (90.75% ) (Fps=30.618, P<0.05 ),

xR 2 AEBHBFIEA ATEARTRE HAERE, BRIEER, BHERMIPFFLERGZm

Table2 Effectsof artificial dietswith different preservative formulas on pupation rate, abnormal

puparate, emergence rate and hatching raet of Helicoverpa armigera

WHEIHE AR (%)
Abnormal pupa rate (%) Emergence rate (%) Hatching rate (%)

PUER (%)

FEER (%)

AR Ab P fLIER (%)
Generations Treatments Pupation rate (%)
Fy 5} 1 Diet 1 66.00+1.15 Be
A%} 2 Diet 2 83.33+0.67 Aa
%} 3 Diet 3 78.00+2.00 Ab
F, 7k} 1 Diet 1 60.67+1.76 Bb
Ak} 2 Diet 2 82.67+5.21 Aa
%} 3 Diet 3 79.33+5.93 Aa
F; Tkl 1 Diet 1 89.33+2.40 Aa

%} 2 Diet 2
1A%l 3 Diet 3

90.67+£3.71 Aa
51.33+1.76 Bb

2.05£1.03 Aa 91.88+1.12 Aa 92.30+1.42 Aa
6.35£1.59 Aa 88.03+2.32 Aa 89.48+1.41 Aa
5.26+4.02 Aa 82.71+£5.91 Aa 93.05+1.88 Aa
4.93+2.48 Aa 90.75+2.87 Aa 86.85+3.13 Aa
4.67£0.37 Aa 89.28+4.66 Aa 91.95+1.58 Aa
2.33£1.31 Aa 90.69+3.68 Aa 89.13+1.92 Aa
7.70+4.72 Aa 72.37+1.51 Ba 91.45+£2.39 Aa
6.67+2.72 Aa 84.76+2.69 Aa 87.35+£2.64 Aa
4.01+£2.41 Aa 84.63+5.46 Aa 92.53+2.28 Aa

PR R REDR o RISV 5 A AN R RS 5 B3R ] — B3 SR C 7 fa R A [ HHEACAR #R ] 28 Duncan [
AWML 2E R B (P<0.05), AFE/NGFRERR F— AT A W B R EC5 e B2 Duncan [ B 22

BB ERRE (P<0.05), FEM,

Data in the table are mean+SE. Different capital letters within the same column indicate significant difference among
different generations of the same preservative diet by Duncan’s new multiple range test (P < 0.05), and different lowercase
letters indicate significant difference among different preservative diets in the same generation by Duncan’s new multiple

range test (P < 0.05). The same below.

23 ARPBEFEAALARNELHEFED
i

] — AR S g U AR AR RL, 76 Fy
AR A I TG S 5 ) (Fa.10 = 1.284, P>0.05),
TMiAE Fy F Fs ARAT B2E52M (Fo fR: Fe= 13.146,
P<0.05, F3ft: Fy63=7.207, P<0.05), H
WRCETIPRE 1 AARAS S, By ARMEAR A 4 331.24 mg,
B m Tk 2(297.98 mg ) AR 3(303.40 mg)

(Faie3=13.146, P<0.05); HUEME 2 MRS

H, P ARMERRE S 275.04 mg, BEK TR
1 (298.72 mg) Akl 3 (295.83 mg) (Fa 63 =
7207, P<0.05) (% 3). Fi fl Fo U4, 15
DAIBCER Ak 1 el i e 2 5 BECE R 2 A4S 1L
F3 1&%%%5@%1&? Fy %ﬂ szﬁ( F2,172: 8.323,
P <0.05); #hduiEiak 1 MiEE 2 X Fi-F3 R
AL LR I A A S S ) (HRDRE 10 Foies =
12.060, P < 0.05, fi#} 2: Fy 17, =8.323, P<0.05)
B ikl 3 AR L, A& ACMERT I A W 2
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5 (Fy150=1.719, P>0.05) (% 3),

Fo ACRRAS I, IBCEIRDE 1 0% R o e 5
(333.48mg), WEH T2 (312.75mg) M
Tk 3 (303.14 mg ) (Fy 5= 7.425, P<0.05);
Fy F1 Fs AR, BCEAS R B R T e A 4 ek e

WM R E 25 (Fyie =0.865, P>0.05, Fyn
=2.109, P>0.05); R 1. Rl 2 e
HANREHEAREZER (R 1 Fus =
16.437, P<0.05, fa#} 2: Fya0 = 15.943, P<0.05)
(£3),

* 3 AREBEFEAATAMNTEE RIFEEN I
Table3 Effectsof artificial dietswith different preservative formulas on pupa weight of Helicoverpa armigera

AR Ak MEAFAHE (mg) HEMHIHE (mg)
Generations Treatments Female pupa weight (mg) Male pupa weight (mg)
F, 1A%} 1 Diet 1 302.61+5.26 Ba 305.75+4.11 Ba

PAEl 2 Diet 2
"%} 3 Diet 3
F, "%} 1 Diet 1
Tkl 2 Diet 2
%} 3 Diet 3
F, ik} 1 Diet 1
TEl 2 Diet 2
"%} 3 Diet 3

300.65+5.01 Aa*
292.80+4.00 Aa**
331.24+4.96 Aa
297.98+4.84 Ab*
303.40+4.47 Ab
298.72+4.70 Ba
275.04+5.04 Bb
295.83+4.98 Aa

313.73+4.02 Aa
310.69+4.96 Aa
333.48+5.62 Aa
312.75+5.07 Ab
303.14+5.33 Ab
291.30+5.50 Ba
280.42+5.16 Ba
295.98+5.60 Aa

s oy R R — AR A R B R B R A B A AR A A EE 26 t K5, #F P<0.05 AT P<0.01 K FERBE,

* and ** indicate significant difference between the weight of female and male pupa on the same preservative diet in the

same generation by t-test (*P < 0.05, ** P <0.01).

AT By g 750 e 5 N T ] Ak ] PR £ A 4% 1R
Fi-Fs ACHESH I R AR T (3% 3). Tkl 2
TR Fy R Fo AR A HH M A R e i o o 22 S f
£ (FifU: tip=-2.061, P<0.05, Fof0: tyo=
-2.081, P<0.05), Bkl 3 m9 F AR R
S O M T AP AR BB 225 (s = - 2.83,
P<0.01),

24 AEPBBHAEAAIRARNREREHR
B, MR B H I ERA R

DL 3 AN [] 9 6 70 e AT s e AR ) 7
FRES L, S5 EM, ANHFEBEEET, Fl—iAR
RS HU) P BRI e B 3 22 /(P> 0.05 X R 4 ),
Fi-F3 OB L, LI ARE 1 7= B0 A dec
HARE o BUE ARG Fi-Fs [ A4
FEUIHTHARS A R, b, HREREL 3 1 Fa AR
RS U BT R Kl 3.404d

B A B EFIECF N TR Fy AU
B E R ARREE (P > 0.05) (£4), 245l
9 12.80, 12.80 F1 12.40 d, F, fCHUETEEL 1 1
Rk =0 8.40 d, B TR 2(10.00d)

FERE 3 ZbFE( 10.20 d )(Fy=4.171, P<0.05 ),
T 2R Fy AQRT, ARES HU™ NI R 9.80 d, WK
Fhkl 3 4bFE (8.00d) (P<0.05) Fy & F; 1O
B AU O AR AR (TR 12 Fy12=20.486,
P<0.05, Tk} 2: Fyp=11.433, P<0.05, Tk}
3: Fyp=16.133, P<0.05),

[] — AR [ iRl 73 A A 4% e, e
PIEEA BEER (P > 0.05). Bk 2 fy
Fy AURRES HF- S8 e = B i 752.90 ki, W&
8T F3 AR (Fo1a=4.454, P<0.05), BUEiEE 1
FVERE 3 AAS [ tHEACAR 8 S ™ O & 25 e A
BE (P>0.05)(%£4),

B A TR Lk i) (] — AR 4% e B BCRE (]
PPN [ AR AR 8 o, HOMEREVE U IR 8 3%
25 (P>0.05) (£ 4), BRECEEE 20 F M
Fo AR HURPE FU G, bkt 1 At 3 A3 Y
P H AR 43R T 1.00,

BUgr 3 FOSFEERH Fi-Fs ARARES H Bl H
o177 O e W SIS AE RS LIS 27 3 R IFIR , Akt
1AEFETT, AN A AR B 7 B v 0 ST AR A 1)
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Table4 Effectsof artificial dietswith different preservative formulas on fecundity and
sex ratio of Helicoverpa armigera
AR b fﬁﬂﬂﬁﬁ,ﬂ;ﬁ {q) FEEIJH}J '('d) $ﬂtﬁzfﬁﬁﬂﬁ (ﬁ) VI
Geneations Treamenss P Ot Ovimatin i P Sexai
F, i)k} 1 Diet 1 1.80+0.20 Aa 12.80+0.73 Aa 958.80+122.51 Aa 1.02£0.18 Aa
fa)#} 2 Diet 2 2.20+0.20 Aa 12.80+0.49 Aa 1 031.40+78.27 ABa 0.73+0.10 Aa
A% 3 Diet 3 2.00+0.45 Ba 12.40+0.81 Aa 965.20+60.22 Aa 1.44+0.39 Aa
F, K} 1 Diet 1 2.40+0.24 Aa 8.40+0.24 Bb 902.20+29.55 Aa 0.83+0.10 Aa
1A% 2 Diet 2 2.40+0.24 Aa 10.00+0.70 Ba 752.90+142.34 Ba 0.64+0.07 Aa
7%} 3 Diet 3 2.40+0.24 ABa 10.20+0.37 Ba 1 015.70£163.70 Aa 1.02£0.31 Aa
F; )k} 1 Diet 1 2.40+0.24 Aa 9.80+0.37 Ba 917.30+£125.63 Aa 1.03£0.15 Aa
Ta)#} 2 Diet 2 3.00+0.32 Aa 8.60+0.68 Bab 1302.40+155.17 Aa 1.18+£0.41 Aa
A% 3 Diet 3 3.40+0.40 Aa 8.00+£0.32 Cb 963.20+95.38 Aa 1.07£0.40 Aa

BF 2 FiERE 3 AbAEIR (& 2 ), HCEERL 1, 1R
BE 2 FEEL 369 Fy AR B H 7 O o3 TR S
7.4 F1 5 RikB| s,  140.5,143.4 1 172.1
His B AR H = IR I TESE 6. 7 Fl 4 K
INE B g, H182.5., 139.6 1 189.6 Ki; F3AY%

H =B 2> WIESS 8. 4 Fl 6 KikF g, K
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