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Effects of Short-term Exposure to High Temperature on the Repro-
ductive Capacity and Offspring Fitness of Eotetranychus sexmaculatus

LIU Ya***, ZHENG Lijiu"**, FU Yueguan', ZHANG Fangping', CHEN Junyu®

1. Environment and Plant Protection Institute, Chinese Academy of Tropical Agricultural Sciences, Haikou, Hainan 571101, China;
2. College of Plant Protection, Hainan University, Haikou, Hainan 570228, China; 3. Key Laboratory of Ministry of Education for
Green Prevention and Control of Tropical Plant Diseases and Pests, Hainan University, Haikou, Hainan 570228, China

Abstract: To clarify the effects of short-term high temperature stress on the developmental, reproductive characteristics
and offspring fitness of Fotetranychus sexmaculatus females, the females were exposed to 33 °C, 36 C, 39 C, 42 C,
45 °C for 1 h, 2 h, 4 h, respectively. The longevity, fecundity, offspring developmental period and sex ratio of E. sex-
maculatus females were observed. The results showed that the oviposition period of E. sexmaculatus was prolonged and
the fecundity was increased exposed to from 33 ‘C to42 C for 1 h,2h,4hand 45 “C for 2 h and 4 h. The population
growth of E. sexmaculatus was the most favorable exposed to 39 C, the oviposition period was the longest exposed to
39 °C for 1 h, which was 12.67 d, and the fecundity of single female was the highest, which was 32.65. The intrinsic rate
of increase (r,,) of E. sexmaculatus was the highest exposed to 39 ‘C for 1 and 4 h, which was 0.29, and the population
doubling time was shorter, which was 2.42 d and 2.38 d, respectively. Exposed to short-term high temperature stress, there
was no significant effect on the offspring sex ratio of E. sexmaculatus. The survival rate of E. sexmaculatus was de-
creased, the fecundity was decreased, the longevity was prolonged, and the r,, value was decreased exposed to 45 ‘C for

1 h. Therefore, the population development of E. sexmaculatus was inhibited at 45 ‘C high temperature stress for 1 h.
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ISR MG ( Eotetranychus sexmaculatus ) J&
W6 H (Acarina) Mi#L ( Tetranychidae ) 1A -
J& (Eotetranychus ), 2R 1 g F 2
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W, O MR AT 25 5 B T XA
Ivi) et s o TR 30 i 1 7 A5 B T 6 AR A T R
Fe b AT OB e 45, 34T IR S 0 A SRR
TR AR, T EMN Rz, WHET
SR . K Excel 2010 FAHER .

2 ZBRESH

21 SRR BB X 7N R i I I R A SR 3R
BENFIZR BEFEE RN

211 Ease A FHEEEIR NI XT S A v
U i RN BT RE ) AR WA (R 1), &
FERE SR A 5, 7S AU P o G 1) 7 B9 T A
HCK(27C) Lh#EER, 33 CRAI 4 hixm
L - 0 7 BRI B, (N 1.55 d, 42 CAbR
1h =i, o 3.32d, MRS, HEE
TR TE ST, 7S AR i G 7 BP0 2 B R S S
JE4R s, £ 39 C AL 1, 2. 4h fil 42 C
AL 2 4 h {7 R R R P B K ()
F CK, Hrp 39 CAEFE 1 h =ik, H
12.67d, J& CK [ 2.53 1%, Hubfir=oi s, A
32.65 k7, f& CK fi) 3.90 fi5; 45 °C FALEE 1 h
FEEn R, (U 2.73d, b CK 4548 T 45.40%,

P PR R AR, {Uh 3.80 ki, b CK R T
54.65%. BEA B AT R, 7S A i i Rl
RPN S IE K G 46 A a A, 39 CAHI 42 CF
SRR 1.2 4 h RSO R A B E KT CK,
Hrp 42 CL3 2 h WAFait, b 19.75d, It
CK #EK T 86.85%, 45 °C FALEE 1 hiyfcdE, A
7.07d, H CK 454E T 33.11%.

212 ZBAEZR WIPMLAY 7S S b i g ik
AR R A JE YRR AN (B 1). 75 AR i
W g 25 S st R TRAR PSR 4 d BFET RN,
Ad JFIATE R N, Z5EGeE 1 h 5,
39 CHI 42 CHAF T 7S SR 9% H A7 1 R
WET CK, 45 CA&MF T HZ H A Rk, 28
8 K AETH AL Hy 23%. A iR Ab B 2 h ), 39,
42, 45 CEAMFFRZE HAATE R m T CK, Hi
42 CHAM TG R . SEiRAHE 4 h 5,
36.39.42 CAMF T RZ HAFWG R T CK,33°C
M AR R

213 SHABEAGESK R ER A XS
UG I SR PR A A R S EUEE I B (3R
2), 39 CALFE 1 h I 4 h 7S 5 16 i AR iy 552
WK KRR, #4029, b CK Ay 0.20 N T
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Tab. 1 Effect of short-term exposure to high temperature on fecundity of E. sexmaculatus

s i) i 7= IR FEER B 7 O FAr
Time/h Temperature/ C Pre-oviposition period/d  Oviposition period/d Fecundity per female Longevity/d
1 33 2.13+0,23f 4.93+0.837 10.72+2.10% 8.65+0.89
36 1.63+0.24' 6.68+1.08°* 11.73+2.08% 11.30+1.07%
39 2.68+0.23% 12.67+1.15° 32.65+4.10° 17.73+1.16%
42 3.32+0.49° 8.13+1.17°* 15.67+2.95% 16.23+1.29™
45 1.72:0.31919 2.73:0.67' 3.80+0.80° 7.07+0.83¢
2 33 1.85+0.23%% 5.90+1.06" 15.27+2.92% 9.80+1.14¢
36 1.7040.21° 5.33+1.00% 8.33+1.91% 10.08£1.11%
39 1.88+0.20%%0 8.78+1.40™ 20.60+3.54% 14.53+1.41%
42 2.85+0.33% 11.57+1.28% 24.18+3.70° 19.75+1.18°
45 1.90:+0,240°¢fa 6.07+0.91° 10.80+1.84% 12.13+0.89%
4 33 1.55+0.229 5.27+1.00% 12.55+2.30° 8.78+1.01'
36 2,530,297 6.77+0.88°* 9.00+1.48% 13.25+1.01°%
39 2.75+0.41%° 9.15+1.10" 21.52+3.00* 14.03+1.13%
42 2.63+0.27%° 11.65+1.31% 22.73+3.26™ 16.45+1.31%
45 1.77+0.26% 5.63:0.96™ 9.42+1.86% 10.20+1.1049
CK 27 2.45:+0.31%00f0 5.00+0.80" 8.38+1.66% 10.57+0.88°¢

E: RFIAR/NG PR 25 13 (P<0.05),
Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Fig. 1 Effect of short-term exposure to high temperature on survival rate of E. sexmaculatus
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Tab. 2 Effect of short-term exposure to high temperature on life table parameters of E. sexmaculatus

P 1] i B R JAIBR A HfE R A2 5139 AR 48 I )
Time/h Temperature/'C Fm yi Ro Tid Di/d
1 33 0.23 1.26 10.72 10.29 3.01
36 0.21 1.24 11.73 11.57 3.26
39 0.29 1.33 32.65 12.17 2.42
42 0.21 1.23 15.67 13.33 3.36
45 0.15 1.16 3.80 8.81 4.57
2 33 0.24 1.27 15.27 11.23 2.86
36 0.17 1.18 16.57 16.88 4.17
39 0.23 1.26 20.60 12.92 2.96
42 0.23 1.26 24.18 13.88 3.02
45 0.25 1.28 10.80 9.65 2.81
4 33 0.25 1.28 12.55 10.19 2.79
36 0.23 1.26 9.00 9.59 3.03
39 0.29 1.34 21.52 10.54 2.38
42 0.24 1.27 22.73 13.25 2.94
45 0.22 1.24 9.42 10.30 3.19
CK 27 0.20 1.22 8.38 10.72 3.49

45.00%, 45 CALEE 1 h EAIK, 10 0.15, [ CK
AR T 25.00%;39 CALFE 4 h (1) J&] BR A K R A,
A 1.34, 39 ChbH 1 h k=2, I 1.33, [ CK
I INTT 11.67%F1 10.83%; 39 ‘CALHE 1 h i1
e R, i 32.65, J& CK 119 3.90 1%, 45 C
RbFE 1 h B RAK L {0 H 3.80, . CK /b T 54.65%:;
36 CAb3 2 h i R K, S 16.88d,
Ft CK () 10.72d #EK T 57.46%, 45 CALBE 1 h
MfcE, &y 8.81d, b CK 4ifE T 17.82%; 45 C
b3 1 h R I R R, S 4.57d, L CK
FER T 30.95%,39 CAbH 4 h F%5 , R 2.38d,39 C
REEE 1 hgRkZ, 242 d, [ CK 94k T
31.81%F01 30.66%. £ I 156 B 7 i i il e o il
39 CHpia 1 h Fl 4 h J5 X HANEEHE R A

22 EHERBEMNANSBMEFREER
H. FEiEENEILA R

221 FREFAH B E RS SR
6 e B TR & B DI A B R (£ 3 ),
7 1 G Pl o G 22 R A 1L 2, 4h )5,
39 Chb3 4 h Hr RO AR, H 453d, 42°C
AP 1 h K, 8 5.30d, HI¥5 CK 25 3%,
33 °CAbFE 1 h il 2 h Wi sl , ¥k 2.40d,
42 CHbEE 2 hiiet, H287d, 5CKERE
;36 CAMH 1 h AR, A 1.91d,
5 CK 25 AH#E,42 CREFE 1 h K, 2.35d,
BERKT CK; CK e, H2.02d,
B R s YR A A T A A
222 FARAER N IR XS A LG
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Tab. 3 Effect of short-term exposure to high temperature on developmental duration of E. sexmaculatus offsprings

s 8] T UTER o] 2J1 i 39 A 5 400 J5 )
Time/h Temperature/ C Egg duration/d Larvae duration/d  Protonymph duration/d  Deutonymph duration/d
1 33 5.00+0.00° 2.40+0.09° 2.12+0.07* 2.30£0.07°%
36 5.00£0.00° 2.43+0.08° 1.91+0.07° 2.33+0.08"
39 4.92+0.04° 2.85+0.06% 1.98+0.06 2.14+0.06%
42 5.30£0.06% 2.83+0.08° 2.35+0.09° 2.53+0.07%°
45 5.00£0.00° 2.50+0.08 2.10+0.06" 2.20+0.09%
2 33 5.00+£0.00° 2.40+0.09° 2.12+0.07° 2.30+0.07°%
36 4.73+0.06° 2.78+0.08* 2.09+0.08" 2.69+0.13°
39 4.75+0.06° 2.67+0.06%° 2.28+0.09® 2.59+0.10®
42 4.70+0.06% 2.87+0.05 2.02+0.02 2.10+0.04°
45 5.00+0.00° 2.43+0.08° 2.15+0.06%° 2.47+0.08%°
4 33 4.65£0.07° 2.75£0.07* 2.30£0.10® 2.39+0.11°¢
36 5.00+0.00° 2.86+0.08" 2.25+0.07® 2.50+0.10%°
39 4,53£0.07¢ 2.81+0.06® 2.000.05* 2.27+0.07°
42 5.00+0.00° 2.72+0.06%* 2.14+0.05%° 2.16+0.05%
45 4.60£0.06% 2.58+0.09™ 2.30£0.06® 2.35+0.07°%
CK 27 5.00+0.00" 2.43+0.07° 2.00+0.06™ 2.02+0.08

o FSIAR/NG 8RR 227 B3 (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).

W GG A QAT 2R RS M T 2 7S R P il
W2 E AL 1, 2. 4 h TR BE
Ak, AL A4 K 100% ( [&] 2A )5 Ml i 25 4%
i A RS R A TS R S CK ] 22 7R i
F, H 36 CALEE 2 h Fil 4 h 5 B9 ARG 6 7776
FEfik, 24 85.00% (¥l 2B ); 36 CALFE 2 h Fi
4 h J5 BRI AR TS R, 900 86.27%,
HHAbA R 25 B2 (K 2C); 33°C4H 4 h
H136 CALHE 2 h & B 5 1 IO A7 176 3l 21
T HABALFE, 4351k 92.00%F1 88.64% ( & 2D );
N BRI ZS 45 CALBE 1, 2. 4h R TR
WA I R I TOF ), 25 I AT 2234 R 100%.
T BH 7S 5 P il OHE R 5 36 CE 2 h fil 4 h £
FECLT A AL RER

223 FARIMEEIL N A T R A7 i TR
WE, Hr RS cK mERARE (K 3),
7N AL o o G 22 R e A 1 h R, 42 °C
ST HFARBEME iR, o 80.00%, 39 C 4%
TR, h 61.22%, £ AbPHETC R E 2 il
Pl AL BE 2 h 5, 42 CEF T FARMENE i,
J 82.00%, 36 C&fF Tk, H 58.97%, —#

[l ZREE; SEMALHE 4n0)5, 39 CEIUFT
FARMEPE L f i, o 81.82%, 42 C & 4EF &AIK,
4 60.00%, —FHZEREE,

3 i
ARk, 2R FEGE R IR LW
WRIEN, SR S () AR
KA MEGESE, Mmsgm A S RRRE . AR5
Hh R ST R IR N X S G e G A T
e, AR B REGE AT S A R,
SR A BN O B ( Grapholitha molesta )
/N ( Plutella xylostella ) BYAFIE JCHE M 1 % H:
LI TEALOE A LGE U NI s SEF N Se T ey
ARHFILE SRR, 2R R J5 7S 5 LG i
149 777 B HA R0 7 i i R R 1 TR R S A K S 46 Y
#2239 CHME 1 h J5XF 7S 55 A 56 ) & 5 A1
Zohtme AR, i a A, B O A
17 260 s vy i 38 %F = BT 30 85 ( 70 urkeestani )
A (T truncatus ) W2, &
38~46 ‘C T ACHE 2~6 h J5 2 i i %) s g dh 47 3
RO R R R S AT ST
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B2 mErERMENSSBHEFREEENZN
Fig. 2 Effect of short-term exposure to high temperature on survival rates of offspring of E. sexmaculatus
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ANFENE FhRERIR 2257 3 (P<0.05),

Different lowercase letters indicate significant difference (P<0.05).
B 3 EREIRNE X 7S R I i
FHRUBEE R
Fig. 3 Effect of short-term exposure to high temperature
on female ratio of offspring of E. sexmaculatus
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M A 5 rp -t % 300 e L 5 B A K LS AU E T
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