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The Lethal Effect of High Temperature on Different
Stages of Bactrocera correcta
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Abstract: The lethal effect of high temperature at all stages of Bactrocera correcta (Bezzi) was studied in
this paper. The results showed that the mortality of the fruit fly eggs, larvae, pupae, and adults increased
significantly with the temperature rising from 38, 40, 42, 44 t0 46 °C , with the treatment time prolonging
from 1.5 h to 24.0 h. The sub-lethal high temperature zones for the eggs, larvae, pupae, and adults
were 43.0-44.0, 44.0 -45.0, 38.1 —42.3, 38.2 —43. 8, respectively; the lethal high temperature
zones for the eggs, larvae, pupae and adults were 45.0 —46.0 °C, over 46.0, 42.4 -45.5 and 43. 8 -
45.7 °C, respectively. The relationship between the mortality (Y) of the fruit fly pupae and adults, and
temperature (X, ), treatment time (X,) was simulated as equations Y =828. 63 —45.22X, —11. 45X, +
0.616X; +0.300 4X,X,, and ¥ =3 902. 87 —194. 73X, —7.722X, +2. 424X} +0.200 4X X,.
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1 #MREFE

i A #
MR T WA SIS i T R e 5 %) 2 4 A, Y 7K
k2 5 H @ i 75% BTSRRI TE, fE T R CE
-4 CYKFEP IR EE ST, 1 SR TE4 1 4.

AR TR B ERR (26 +1) CHKM

T, HIB e B AR R AR 5%, SRAS (el e A& FH. o B
PRE TR SRALE T 7 1B e e BT 7 fg B9
B2 il iy 2 H g 2 B R il gkt
1.2 RIWHE

1.2.1 B GRAEAe et X0 E A &R
b 38 .40 42 44 146 °C ,JRJE (RH) K 75% +10% ;
F RSB (26 £1) C RH50% ~70% A% .
] — e T 4 SAbFE 1.5 .3.0.6.0.12.0 F124 .0 h,
4 KHEKE.

1.2.2  ZHBstpmicey %ea B ERIEE R SR
PRI T A B IR e 4K b, o B B i 2 IR
JEM N TS, AbFE 1.5 .3.0.6.0.,12.0 £124.0

1.1

hoj5 USSR, A (26 £1) C N TAMRF . &
FEL I SR UL B0, IR BR)S 5 d 7RI e
PURBET . B~ 20 KibP.
1.2.3 SEMN9REFGHA W2 B4R
BN B T AR A A, IR 2D A 52 1 5 3R LT
FHAG Rz i R B LT Bl Lk R38R, 4o 391 s A 5 T B8 1)
AT SR AEE 1.5 .3.0.6.0.12.0 f124.0 h, 8k
Je 5 &y OB H A A 5 B 7 A A SR 1) 8 S e
S ORTPEE R IR I, A 2 208480, By 1k KSR
T 2R R B AR S L) B (26 £ 1) C A
TAMRE . BRMEI D R4 B T, 4 E
5230 k4.
1.2.4 ZBsrsmnieed g $ 2 HEBWm AL
FRMLN IR T A R T R U 4R I, Pl 13 T
BER N TS AR R AL FE 1.5 .3.0.6.0.12. 0 1 24.0
h, SR 5K HCH A B KR (w) 30% 5% 25
cm BV IHIEMH P, B EZA2 cm BEEH/KE 10%
5% FRZRYS , T JE 0 10 3% 28R i (26 = 1) C
N AR R ORIk, A 320 5 55 8 KT 4R &
REL I IE IR e B, b B 15 d R P&
PRFET. BN 20 Sk .
1.2.5 ZEBxmEkAEGHe BUE 2 HiREhk,
AN ERSE A BRI TR U ARG 0 A
VR B N TS b FE 1.5 3.0.6.0.12.0.24.0 h
JE SR IO AR (26 £1) C AN TS,
FERELFF L s i AT Hc, AR PRS2 d iR i
SIET - A R AT K. AR A 20 Skalh.
2 ZERESW
2.1 HiRXEAESRE PR A R

M1 I F 7 A R S B X YA bl 2 AR
PEREER. 42,0 °C LT ALEE 24.0 h LN, GRER AT LA
k. 44.0 °C i} Bl 2 b BB (R SE 4, BF BE T R AN B 34
K, MAREE 12.0 h L&, A SR A o] 2 3Bfh. 241k
F]46.0 CHF, AT 1.5 h DL F T SRR A REWEAL.
LG T R0 B A I BOBE U X A 43.0 ~44.0 °C, Bt i
JELIXAE 45.0 ~46.0 C.
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Tab.1 Mortality of Bactrocera correcta eggs under high temperatures

0/C AN TR Ak B[R] BET 52/ %
1.5h 3.0h 6.0 h 12.0 h 24.0 h

38.0 0.00 £0.00cA 0.00 £0.00cA 0.00 £0.00cA 0.00 £0. 00bA 0.00 £0. 00bA
40.0 0.00 +£0.00cA 0.00 £0.00cA 0.00 £0.00cA 0.00 £0. 00bA 0.00 £0. 00bA
42.0 0.00 £0.00cA 0.00 £0.00cA 0.00 £0.00cA 0.00 £0. 00bA 0.00 £0. 00bA
44.0 20.00 £2.04bB 36.25 +1.25bA 40.00 £3.54bA 0.00 +£0.00bC 0.00 +£0.00bC
46.0 100. 00 £0. 00aA 100. 00 +0. 00aA 100. 00 £0. 00aA 100. 00 £0. 00aA 100. 00 +0. 00aA
RORS 0.00 +0.00cA 0.00 £0.00cA 0.00 +0.00cA 0.00 +0. 00bA 0.00 +0.00bA

1) A R 5 8 FAT 985 LR AH —AMARNB S KB 544, A7 5% KT £ £F R E(Duncan’ s 3%).
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2.2 BEMBEAEELYREEHZMN FEILF 46. 0 CHl, BT A 4 HUERR RRAAIE. 7T LIIAH ,

44.0 CLULFBIRANEE 24.0 h LAY, SRJG K &2 5]
TR, N TR MRS & R AE TS TG I R . (2R

Ly B = IR X AE 44.0 ~45.0 C ity , 8ok
TRIXTE46.0 CLL I (F2).
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Tab.2 Mortality of Bactrocera correcta larvae under high temperatures
0/C ARl Ab BRI ) ZE T4/ %o
1.5h 3.0 h 6.0 h 12.0 h 24.0 h

38.0 0.00 £0.00bA 0.00 £0.00bA 0.00 £0. 00bA 0.00 £0. 00bA 0.00 £0.00cA
40.0 0.00 £0.00bA 0.00 £0.00bA 0.00 £0. 00bA 0.00 £0.00bA 0.00 £0.00cA
42.0 0.00 £0.00bA 0.00 £0.00bA 0.00 £0. 00bA 0.00 £0.00bA 0.00 £0.00cA
44.0 0.00 £0.00bB 0.00 £0.00bB 0.00 +0.00bB 0.00 +0.00bB 10.83 £1.60bA
46.0 100.00 £0.00aA 100. 00 £ 0. 00aA 100.00 £0.00aA 100.00 £0.00aA 100. 00 +0. 00aA
Xt HR 0.00 +0. 00bA 0.00 +0.00bA 0.00 +0.00bA 0.00 +0.00bA 0.00 +0.00cA

1) &P B3 S RATH ARG L RA — MR D ERKRE FH %, AT 5% K-F L £F R 2 (Duncan’s i%).

2.3 HiEXNEAEWIEFLAZMm SR IR E R 44.0 ~46.0 CHF, Fifi 7 Ab 38 B
40.0~42.0 CAbFE 1.5 h DL b, A R SCm I [A) 0% RN B2 1) T s, IR AE T AT K. 46. 0 °C

Pz 2B BIDH], ALFLE R AE 24,0 h DA IRAZIE  mRAREE 12.0 h DL gL 2fstr- (£ 3).

FET KA L 35% , FUT 3R Bl 2 Ak FI A [i] (19 4iE < 2%

*3 FESELHTEAETREETE

Tab.3 Mortality of Bactrocera correcta pupae under high temperatures

o/ C AR AL HE [RIBET R/ %
1.5h 3.0 h 6.0 h 12.0 h 24.0 h

38.0 0.00 £0. 00cA 0.00 0. 00dA 0.00 £0. 00eA 0.00 £0. 00eA 0.00 £0. 00eA
40.0 7.50 £2.50bcA 10.00 +4.08cdA 12.50 +4.79¢cdA 15.00 +2.89cdA 20.00 +7.07dA
42.0 7.50 £2.50bcB 12.50 +4.79¢dB 15.00 +5.00cdB 22.50 +8.54cAB 35.00 +2.89cdA
44.0 40.00 +4.08aB 45.00 +6.45bB 50.00 +4.08bB 72.50 +4.79bA 80.00 +4.08bA
46.0 45.00 +6.45aC 60.00 +4.08aB 60.00 +4.08aB 90.00 +4.08aA 100. 00 +0. 00aA
X} 1R 0.00 +0.00cA 0.00 +0.00dA 0.00 +0. 00eA 0.00 +0. 00eA 0.00 0. 00eA

1) &% B 5 3 RATH B G LA LA — AR DB RKE FHH, LT 5%KF L ZF R BFH(Duncan’s ).

SRR 23R A WA 07 40 M, RS /A
TSCIRIRAET R (V) IR (X,) b FREFR] (X, ) Z
(G2 B2 ¥ =828. 63 —45.22X, —11.45X, +
0. 616X] +0. 300 4X X, , LA 5 S =2 A4 56 &
B(R) =0.970 9, ik ik 257K . 38 42 oA 45 5% (3%
4) W IR (X,) b BRI ] (X, ) 4% R 50
By —4. 253 1 - 3. 115, 2 BUESR 9 G0 5 100 X
X\ X, HiEVER RE0N 4.869 3. 451, Xf 75 41 14 52 b
BFAET R e VR FE S B B O R AL X A X
XX, [/J&XZ it XX, \X? i i XX, XX, i i X?
St 2 A AR ST AR R BT 4 R R R I 1k Y, LA X
st X7 T REE R R, O 4. 867 X] st X, LU
Ko X\ X, a5 X X, X A ARSI e i A T ) R i) 2
St Ay, o X X, XX, it X, AR
FRALK, - 4.251, = 3.099. Hi L4345 R n]
DA 0 7 0 M S i A0 T B R STk R A S X
XX, R A B K 9 g2 X, ot X7\ X, il it XX,

AP TR, n] RITA A S S0 A R SE g i e T 1 22
S U P DA KR 5 Ak BRI ] 1) 525 A .

®4 SERBIBIFETCHEENEFERNERSH
Tab.4 Path analysis of factors function relative to the mor-

tality of Bactrocera correcta pupae

s HEE TP

¥ X, WX, Ei X i XX,
X, ~4.253 0 4.867  0.263
X, -3.115 0 0 3.433
X 4.869 -4.251 0 0.263
X, X, 3.451  -0.324 -3.099 0.371

1) X, B A X, AL 22 ad ).

R BT 7 A AR, TR B A R SIE IR 174 S 3
FEER X B SR (R 5) . AbFH 12.0 ~24.0 h, %
MR REL A2 A A e iR B Oy 38,1 °CL b3 12.0 h, 3K
PRI X Sk 38.1 ~43.7 C, 0B & X Hy 43.8 ~
47.2 C. AbFE 24.0 h, WA B IR IX K 38. 1 ~42.3
C,BIEEIRX Ny 42.4 ~45.5 C.
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®5 BARSRENTHIESEBETEX
Tab.5 Sub-lethal and lethal high temperature zones of Bac-

trocera correcta pupae

—_
= YH

SR B X &AW SEiE A RTETE RIS
TEMRT 42.0 CHSTRALFE 24.0 h LAY, A1 14

2. 4

Lyw/h ANFISETHEBE i/ C SR AL IE S TR AN AL 10% . {H il % IR T 55
s N R . "
0 0% 90%  100% - nghBRAHEGE, SE TR A AW AL 2 46.0 C 4
12.0 38.1 43.8 46.6 47.2 5 8
6.0 h LI L, NEEFETE.
24.0 38.1 42.4 45.0 45.5 E AL AT A AR
®6 TABSREHTEABIHEEATTX
Tab.6 Mortality of Bactrocera correcta adults under high temperatures
0/ C ANl 4 BRI R ZE T4/ %
1.5h 3.0 h 6.0 h 12.0 h 24.0 h
38.0 0.00 +£0.00cA 0.00 +£0.00dA 0.00 £0. 00dA 0.00 +£0.00dA 0.00 +£0.00dA
40.0 0.00 £0.00cB 0.00 +0.00dB 2.50 £1.44cdA 1.25 £1.25¢dAB 2.50 +1.44cdA
42.0 0.00 £0.00cC 2.50 +1.44¢dBC 7.50 £1.44cdA 5.00 +£2.89¢dAB 8.75 +1.25¢dA
44.0 20.00 +£2.04bC 20.00 +£2.04bC 23.75 £2.39bC 48.75 +2.39bB 62.50 £3.23bA
46.0 66.25 £4.27aC 87.50 +3.23aB 100.00 +0.00aA 100.00 +0.00aA 100. 00 +0.00aA
Xt HR 0.00 +£0.00cA 0.00 +£0.00dA 0.00 £0. 00dA 0.00 +£0.00dA 0.00 £0.00dA

1) FoF R 8 RAT ARG LA AR — MR N B R KB T84, KT 5% K-F £ ZF R 2% (Duncan’s k).

KM =R Z WGB3, R & A
SRR AE T2 (V) S EE (X, ) AR BRI A] (X))
ZHEB 2 2 T2 Y =3902.87 - 194. 73X, -
7.722X, +2.424X; +0.200 4X, X, , L5186 5 52 0E
ZIIAHR L (R) =0.978 0, IR AR 2 /K P i@ A8y
B2 Re (3R 7) R ML (X)) FIAL BRI ] (X, ) EL4%
YER Z B0 50 - 15. 273 1 - 1. 752, LB 5/ FH
S XD XX, BRI R B0 90 15,977 (1. 920, 1
JEE P TR] =~ 5 5 XoF 5 A0 AR S i B H B8 T B 52 ) A [ 4
FARSE. X, st X7 A X X, X, it X X, X7 aEad
X, X, XX, 5t X7 X 3 S i B E T 5 e 2
SRR, L X @ XD AR R AR K, R
15. 9715 X7 3l X, (X, X, Gl X, Al X, %14 5K
W B R BT T Y B MR 32 ) B, P X SR X TR
PAER R B, O - 15.267. i DL B Hr 45 2R AT
R, X AR S S DRI R P2 X T
WSR2 X SE A X PV BRI, WO S R
AR S A R AL T FE B A AR AR .
®7 5FABIBAATTHXNETIERNBERS
Tab.7 Path analysis of factors function relative to the mor-

tality of Bactrocera correcta adults

ey T i 45 3 B

¥ EE X, EdX, X EE XX,
X, -15.273 0 15.971  0.146
X, -1.752 0 0 1.910
X 15.977 -15.267 0 0. 146
XX,  1.920 -1.163 -1.743 1.216

1) X, 202 E X, AL 2R et ia].

AR BT A 57 19 5 e, TR 3 A A0 S e
WEBERR X BIE X (% 8). 4B 12.0 h, W
A ER X R 38.3 ~44. 4 °C B IR X h 44. 4 ~
46.3 C. 4bFH 24.0 h, WL HIEIX h 38.2 ~43. 8
C,BOEEIRIX N 43.8 ~45.7 C.

%8 BABIEAHNHTIESE JESER
Tab.8 Sub-lethal and lethal high temperature zones of Bac-

trocera correcta adults

ANRIFE TS iR °C
L/
0 50% 90% 100%
12.0 38.3 44.4 45.9 46.3
24.0 38.2 43.8 45.4 45.7

3 itips%n

ARSCRGEMRE T e it 0 7 A AR SIS B 4 L
JirENiiN - 21 e VAN =S N IETRST N A o
ZIIRAR M R, 708 T A PR A 7E
AR SRS T AR RT3, IR R4 T4 S
MEHGE el XA R I IX, i B AR Ak B X
W U S SR Bt T IR RO R R . ATFEARRI]
HHSCHRON AA HU7E 46. 0 “CARHE 15 h UL, B BRAN
L HBET R AL F] 100% . 3L i I AR K R 21T
AT, 7SRO JREE 5% 46.0 CJRHF2E 1.5 h LI E]
A RIRIERIE R (26 A R S B A4y E.

1 561 17 v i A S i o 52 i B0 A0 4 kA 9 R
HOA —LEHEF. BN, BT R4S /NS ) B A4l R
TESE BT 46. 5 C N 74% 10 min, JRJS7E6 h N
BRI SN 2 CREZE40 h DL B FE
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IXEEHIFFE, SR FH R I I A A PG 8 o T SOR R
T DRI B X 2 A A S g P R R Ah B SR A i T L
HE— I R TAE.

TE IR B TG 2 ) g6, 44,0 C i b B
12.0 h DL On ] 23004k, i Ab BRES 8] 55 T 6. 0
h I FE T 2R A ZE 20% ~40% . M Bl 42 7T fE
A B DR 2 AE e i A B A B (] i R D, Bk
hnbR, 2 F el 1. SRR AL K IR R R T IS
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