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Abstract The aim of this study was to determine the potential of Cyrtorhinus lividipennis Reuter in controlling
the eggs of Nilaparvata lugens Stal under high temperature in summer. The predation amounts, predation
functional response and searching efficiency of C. lividipennis to N. lugens eggs were determined by setting up
variable temperatures with the maximum temperatures of 30C, 33'C and 36C in an artificial climate incubator.
The results showed that there was no significant difference in the average daily predation amount under adequate
food supply. The predation functional response of C. lividipennis fitted with Holling [| model under different
high temperatures. The instantaneous attack rate and handling time of C. lividipennis had no significant
difference among different temperatures. The maximum daily prey consumption of the 1st- and 2nd-instar nymphs
was 2. 924 and 12. 195 eggs, respectively. Under different high temperatures, the searching efficiency of
C. lividipennis for N. lugens eggs decreased with increasing egg density. The results suggested that the short-term
exposure to high temperature had no adverse effect on the pest control capability of C. lividipennis.

Key words  Cyrtorhinus lividipennis; high temperature; predation; Nilaparvata lugens; biological control

M5 4k G ¥ Cyrtorhinus lividi pennis Reuter T ETERE. ©ReA S A I FIE
JEKFE EEE Al WAl Nilaparvata lugens Stal i) W25 B2 KIILOK  BIF 40 5 s R H S KEG

WfEEE: 2020-10-15 BiTHE: 2020-12-10
HETH: 7 AREEE4 (2018GXNSFAA294017, 2020GXNSFAA159063) ; T~ PG/ P95 HL 3 A i 24 1 5, S2 30 22 3 4> (2019-ST-06,
2019-ST-07) ; | PRV Bl # B B AR L 45 % 30 /Bl & e 34 (2020YM74, 2021YT072,20202X05,2020ZX06)
* JW{EME#H  FE-mail: 464128367@ qq. com




47 5 4 1

BT RN R X R SR A R AE TR R

e 123 »

A Sk (R s 1 R T A2 2 [ N AN i )2 5
R ARSI sh Yy, i R A S sl b e o LY
AR T X R AR R e K R A A s R AT L
SRR AT, 21 e M om R S S E U H AR
Uity e i B 52, E R ERAE AR BETE BTN A
B IR R R AR B TENT
SRR R EE (T H—8 AN E
K] 35 C AL, W2 N A H (B 28 S G AR RE
B K Fr a2 Y IRE MRS S H SR T
RIS 7 A N RIE 8 A AL Pl e 2
7 H—8 A kPSR IEIT JLAE ) VG R Z R T R
L2 KT 35 C L MU R 4 5 i LA TR s o R 0
A, BRI EXFh iR AR IR A 0F R, R 2 R i 2
JESRE X CEWI R, B TR A CHRIA .
IV R S T A TR [ RSk 2R
VRSB e, B S AR R R R
W PR R AT AR AR — 3l SR TR E A R X Y
HiHh, P PSSR E SR AT PG AR A R X
M REEERCR U MRS, b T RIS S E
TERTRAE e AW F R A st AT

401

g/ C
Temperature

SRR A AR Rl PP 1 R % I X L
AR BT S RE SR LA AR 00, - A R R P R 4
ELE B IA R HER KR .

1 RS

1.1 it HRiE

BIF s E A CEWR AT PR RRHE B N
PRI L 7E M= TN KRR 5%
1.2 BEEE

TN TAMFRE UL 24 h g 1 AR AL SR 0, 15
B R AR AL FH RIS AR AR Y
BRI T A 8 DI ARk E 3 M
TR AL . IR GRR AT BE 30°C) P34 i R iR s B
33O il GRS B 36 C) . N A 46
SHEEE S R (80+2) Yo, YL HRGREE 30 000 1x. Y JH 1Y)
L/D=12 h//12 h, HH 7.00—19.00 & & MK
AfIE], oA BARE A (], YR L 25 CHAR.7:00 2
J&5 BN B T R 5 1L 13, 00 55 B B i TR B, Ak
3 h.15:00 2 J5 TR /N ik X3 ek . 2 2200
MR B E R 1.

24 I H H “ “ “ “ 1 1 1 1

2:00  4:.00 6:00  8:00

10:00 12:00 14:00 16:00 18:00 20:00 22:00 24:00
i i)

Time

Bl ERZEHHARBCANKKEERE

Fig. 1 Experimental temperature setting for Cyrtorhinus lividipennis to prey Nilaparvata lugens eggs
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Table 1 Prey density setting for predation functional response
of Cyrtorhinus lividipennis to Nilaparvata lugens eggs

BIRGE S R AL TR/ A
Cyrtorhinus lividi pennis ~ Number of Nilaparvata lugens eggs
1 #% 1st instar 1 3 5 8 10
2 #% 2nd instar 5 10 15 20 30
3 #% 3rd instar 5 10 15 20 30
4 % 4th instar 5 10 15 20 30
5 #% 5th instar 5 10 15 20 30
M B Female adult 5 10 20 40 60
HER . Male adult 5 10 20 40 60
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Cyrtorhinus lividipennis under high temperature
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Table 2 Parameters of predation functional response of Cyrtorhinus lividipennis to Nilaparvata lugens eggs under high temperature

el R/ C Wit % (a) AL PRI [E] (T ) R? H e R & i /4
Developmental stage Temperature Instantaneous attack rate Handling time Maximum number of preys consumed daily
1% 30 (0. 93840.079)a (0.503=£0.017)a 0. 993 1. 988
1st instar nymph 33 (1.50240. 549)a (0. 512£0. 055)a 0. 882 1. 953

36 (0. 48940. 156)a (0. 342£0. 095)a 0. 925 2.924
2 % 30 (0. 567=0. 202)a (0. 093£0. 033)a 0. 853 10. 753
2nd instar nymph 33 (0. 60240. 123)a (0. 08240.017a 0. 945 12. 195
36 (0.61840.177)a (0. 082£0. 024)a 0. 873 12. 195
3% 30 (0. 61840. 177 a (0. 082+£0. 024)a 0.971 12. 195
3rd instar nymph 33 (0. 81540. 037)a (0. 0614-0. 003)a 0.997 16. 393
36 (0.76140.173)a (0. 064=0. 015)a 0. 943 15. 625
4 % 30 (0. 96940. 186)a (0. 037=£0. 010)a 0. 955 27.027
4th instar nymph 88 (0. 75440. 139)a (0.03840.012)a 0. 958 26. 316
36 (1. 00240. 083)a (0. 047=£0. 004)a 0. 991 21.277




AT 55 4 1) BOEAE SIS R R S A RN 1 S . 125 -
475K 2 Table 2(Continued)
fie2i] g/ C ki (a) SbFRI R (T R? H Rl £ 5/ kL
Developmental stage Temperature Instantaneous attack rate Handling time Maximum number of preys consumed daily
53 30 (0. 93740. 281)a (0. 05040. 016)a 0. 900 20. 000
5th instar nymph 3 (1. 00340. 238)a (0. 05640. 012)a 0. 932 17. 857
36 (1. 11340. 285)a (0. 06240. 013)a 0.921 16. 129
W sty 30 (0. 595+0. 275)a (0.0204£0.017)a 0,841 50. 000
Female adult 33 (0. 56540. 205)a (0. 02640. 014)a 0. 907 38. 462
36 (1. 01840. 242)a (0. 03740. 006)a 0. 950 27.027
T R 30 (0.73140. 121)a (0. 02240. 005)a 0. 979 45,455
Male adult 33 (0. 587=0. 090)a (0. 01940. 006)a 0. 982 52. 632
36 (0.61640. 112)a (0. 01940. 006)a 0. 975 52.632

1 R B R P S bR . A ) TR 3R R F]— I AN ) L E 22 1) 22 5 AN | 3 (P>>0. 05, Duncan GBI 210,
Data in the table are mean+SE. The same letter indicates no significant difference among different temperatures for the same age (P>
0. 05, Duncan’s new multiple method).
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Fig. 3 Predation functional response curve of Cyrtorhinus lividipennis to Nilaparvata lugens eggs under high temperature
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Fig. 4 Searching efficiencies of Cyrtorhinus lividipennis to Nilaparvata lugens eggs under high temperature
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