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Effects of Temperature on Predatory Functional Responses of Neoseiuius
californicus to Eutetranychus orientalis
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Abstract: To explore the control potential of Neoseiulus californicus (McGregor) on Eutetranychus orientalis
(Klein), an important harmful mite occurring in rubber, the predation N.californicus upon different stages of E.
orientalis was investigated at six temperatures, i.e., 21, 24, 27, 30, 33and 36 ‘C. The functional responses of N.
californicus to E. orientalis at all the temperatures fitted well with the Holling-1T equation. At 21—36 °C, the daily
average predation and predation capability (a/Th) of N. californicus towards E. orientalis adults and eggs peaked
at 33 "C, while peaked at 30 'C when the preys were E. orientalis nymphs and larvae . The selective coefficient of
N. californicus for E. orientalis nymphs, larvae and eggs at 27 C were 0.62, 1.40 and 1.01, respectively. At a
certain prey density, the average predation of N. californicus decreased gradually with the increase in its density,
indicating an obvious competition and self-interference in N. californicus. The relationship between predation and
predator density was established as the equation £=0.1631P .
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Table 1 Selectivity of N. californicus on different stages of E. orientalis

Wiz YignsoE G et o o WA £ L] EPEARE

Stage Initial number Predation number Accounting for predation ratio (%) [¢]
#0 Nymph 20 4.00+1.10¢ 20.51 0.62
%)) Larva 20 9.00+1.10a 46.15 1.40
5l Egg 20 6.50+1.52b 3333 1.01

T RPER I EIE AR AEE, RS E ARG RO R EER B (P<0.05) CRERHIIEEEL.
Note: Data were mean= SD, the data in the same column followed by different lowercase letters indicated significant difference (P<<0.05) by Duncan’s

new multiple range.
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AN )il B 2 PF T KT Pl P el o 2 S AN S 3 N T /N S KT AR T Bl 0 R ) 6 1 il IR AE 30 C I
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*4) .

222 BEIIMNE /N RS RSB AE 21~36 CYEEW, N ET NG 45 7 B R A 1
FHEVE ISR Holling—11 B[ 1 5 72, AASE R WL 6. 45 BEY], SHAEH R BT 0.909, LK)k
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Table 2 Daily predation number of V. californicus prey on E. orientalis adult at different temperatures and densities

ey 5 i M INaE H ¥4 B i (3k) Daily predation number of N. californicus
Prey density 21 °C 24 °C 27 C 30 C 33 C 36 C
2 1.17£0.75 Aa 1.33£0.52 Aa 1.50£0.55Ba 1.50£0.55Ba 1.67£0.51 Ba 1.33£0.52 Aa
4 1.50£0.55 Aa 1.83£0.75 Aa 1.83£0.98 ABa 2.33+1.37 ABa 2.33+1.03 ABa 1.83£0.75 Aa
6 1.67£1.03 Aa 2.17£0.75 Aa 2.17£1.17 ABa 2.33£1.03 ABa 2.50+1.05 Aa 2.17£1.17 Aa
8 2.00+0.89 Aa 2.17£0.41 Aa 2.50£1.05 ABa 2.50£1.05 ABa 3.17£1.33 Aa 2.33+1.03 Aa
10 2.00+1.26 Aa 2.3340.52 Aa 3.00+£1.26 Aa 3.00+1.10 Aa 3.17£0.75 Aa 2.50+1.05 Aa

e RN EAE P haEZE, RSB R R RS FRERORTE R AR RS S A TR 2R B, AT A RN S PR RTER
A FEA R RE &R R B (P<0.05) CREICHEMZEER) . FEM.

Note: Data were mean=+SD, the data in the same column followed by different uppercase letters indicated significant difference in the same temperature at
different prey density conditions. The data in the same row followed by different lowercase letters indicated significant difference in the same prey

density at different temperature conditions (P<<0.05) by Duncan’s new multiple range. The notes in the following tables were same with table 2.
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Table 3 Daily predation number of N. californicus prey on E. orientalis nymph at different temperatures and densities
W R DM H ¥ i (3k)  Daily predation number of N. californicus
Prey density 21 C 24 C 27 C 30 C 33 C 36 C
10 6.6711.21 Cbe 7.501+2.17 Cbe 9.1740.98 Cab 10.0010.00 Ca 9.50+1.22 Ca 6.83+2.40 Cbe
15 7.67£2.07 Cc 8.6711.51 BCbc 11.1743.06 BCab 13.17+2.14 BCa 12.671+2.73 BCa 8.00+1.41 BCc
20 8.334+1.63 BCb 9.831+2.23 ABCb 14.00+2.97 ABa 14.17+2.32 Ba 14.161+2.86 ABa 9.00+1.79 ABCb
25 10.50+2.35 ABb 11.00+2.10 ABb 14.83+3.31 Aa 18.50+4.14 Aa 17.001+3.10 Aa 10.67+2.88 ABb
30 11.33+2.16 Ab 11.831+2.64 Ab 15.831+3.06 Aab 20.001+4.65 Aa 18.001+4.82 Aa 11.50+3.62 Ab
#4 AREIEE TN NZHXN AR EEMRAEHHYHOBHRE
Table 4 Daily predation number of N.californicus prey on E. orientalis larva at different temperatures and densities
TR DM H Y3 R (k) Daily predation number of N. californicus
Prey density 21 C 24 C 27 C 30 C 33 C 36 C
10 8.171+1.83 Cb 9.0041.67 Dab 10.0040.00 Ca 10.0040.00 Da 10.0010.00 Da 8.331+1.63 Cb
20 12.1743.19 BCc 14.67+3.01 Cbc 17.1742.79 Bab 19.831+0.41 Ca 18.334+3.20 Cab 14.6743.50 BCbc
30 14.5+3.83 ABc 19.174+4.36 BCbc 23.0046.90 ABab 26.331+4.46 Ba 24.6714.32 Bab 19.1746.88 ABbc
40 17.17£5.56 Ac 23.33+£582 ABbc  25.00+5.75 Aab 32.33+593 Aa 31.67£6.62 Aa 21.33+8.21 ABbc
50 19.0044.43 Abc 26.67+2.80 Aab 28.3347.15 Aab 33.50+7.42 Aa 32.33£5.61 Aa 23.3345.85 Abc
R5 TRIBEE TN NMNZHEN AR EEMRAEMHHINMAHEE
Table 5 Daily predation number of N.californicus prey on E. orientalis egg at different temperatures and densities
W e DB NS H 254 £ (k) Daily predation number of N. californicus
Prey density 21 C 24 C 27 C 30 C 33 C 36 C
10 7.16+1.60 Bb 8.83+1.30 Ca 9.33+1.03 Ca 9.83+0.41 Ca 9.83+0.41 Da 9.17+1.60 Ca
15 9.331+3.44 ABcb 11.0042.00 BCab 11.67+2.16 BCab 13.50+1.64 Ba 14.001+1.67 Ca 11.5042.66 BCab
20 10.17+2.32 ABcb 12.83+3.31 ABab 14.00+2.37 ABab 15.671+3.72 ABa 16.83+3.37 BCa 13.831+4.45 ABab
25 11.00£2.61 Ab 14.00+2.19 ABb 14.33+2.07 Ab 18.83+£4.36 Aa 20.33+4.23 ABa 14.33+4.13 ABb
30 12.00+2.83 Ac 16.001+3.58 Abc 16.331+2.42 Abc 19.00+£3.29 Ab 24.17+4.54 Aa 16.001+3.58 Abc

B AR 5 B Il £ A FH 38 RE L U M8 Holling—1T 74 54 48 7 F2
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B, i 33 CANERAIRER s TR 2 sk HA s (1/Th) SHieaae (o/Th) 1830 CikE|
R, AERTE (Th) #8530 CHFRE . INNE /NS lxd 43 J7 B il s i e i e R (a) BBV T
MK, 33 CHRmf el Z i kK, WA T 33 CIFURIR/DN, AHN 2R J7 SCRIg 7 0 o 4R O (0 B0 R4 Cad
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RN IEAMIE (B2, B 3) o G5 R WIININ B /NS % 2% 7 L AN ] il 245 110 3 20 o 52 1 B8 1) s i L
AN TR 25 P S5t 1 <3 RO i BE AN T
23 BEBETFHYN

TE—E WIS E B AR TN /N 20 () - 350 4 s B L 19 5 % P PR 3 I i i B A1, /R 2R
W R, BB I E DN AR N e e R A R T HUER (R D
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Table 6 The Holling-1I functional response parameters of V. californicus to E. orientalis at different temperatures
JEFS i I Iy By i 4 b B (] ST NEEiNS NG Ly S 75 R Ve
Stage Temperature  Instantaneous Handing time Daily maximum Predation Functional response equation
(‘C) attack rate a Th (d) predation number //Th  capacity a/Th
JR 21 1.1208 0.4203 2.38 2.67 Na=1.1208N/ (1+0.4711N)  0.9691 0.0148
Adult 24 1.2381 0.3454 2.90 3.58 Na=12381N/ (1+0.4276N>  0.9914 0.0060
27 1.3084 0.3069 3.26 4.26 Na=1.3084N/ (140.4015N>  0.9102 0.0838
30 1.3180 0.2784 3.59 4.73 Na=1.3180N/ (14+0.3669N)  0.9478 0.0489
33 1.4176 0.2507 3.99 5.65 Na=1.4176N/ (1+0.3554N)  0.9701 0.0346
36 1.1438 0.3180 3.14 3.60 Na=1.1438N/ (1+0.3637N)  0.9981 0.0012
Pl 21 1.1012 0.0641 15.60 17.18 Na=1.1012N/ (1+0.0706N)  0.9093 0.8763
Nymph 24 1.3736 0.0629 15.90 21.84 Na=13736N/ (11+0.0864N)  0.9773 0.0311
27 1.4088 0.0390 25.64 36.12 Na=1.4088N/ (11+0.0549N>  0.9857 0.0411
30 1.3585 0.0274 36.50 49.58 Na=13585N/ (1+0.0372N)  0.9664 0.2038
33 1.3479 0.0309 32.36 43.62 Na=13479N/ (1+0.0416N)  0.9933 0.3890
36 1.1288 0.0613 16.31 18.41 Na=1.1288N/ (1+0.0692N>  0.9619 0.0711
41l 21 1.1688 0.0378 26.46 30.92 Na=1.1688N/ (1+0.0442N>  0.9947 0.0663
Larva 24 1.1073 0.0215 46.51 51.50 Na=1.1073N/ (140.0238N)  0.9977  0.0921
27 1.2259 0.0180 55.56 68.11 Na=12259N/ (1+0.0221N)  0.9982 0.0992
30 1.1141 0.0088 113.64 126.60 Na=1.1141N/ (140.0098N>  0.9933 0.4961
33 1.1305 0.0111 90.09 101.84 Na=1.1305N/ (140.0125N>  0.9976 0.2537
36 1.0251 0.0215 46.51 47.68 Na=1.0251N/ (1+0.0220N)  0.9967 0.0943
il 21 1.2285 0.0565 17.70 21.74 Na=1.2285N/ (1+0.0694N)  0.9895 0.0172
Egg 24 1.3545 0.0404 24.75 33.53 Na=1.3545N/ (1+0.0547N)  0.9926 0.0348
27 1.4874 0.0401 24.94 37.09 Na=1.4874N/ (1+0.0596N)  0.9882 0.0456
30 1.3189 0.0251 39.84 52.55 Na=1.3189N/ (1+0.0331N)  0.9913 0.0801
33 1.1296 0.0133 75.19 84.93 Na=1.1296N/ (1+0.0150N)  0.9971 0.0488
36 1.4449 0.0400 25.00 36.12 Na=1.4449N/ (1+0.0578N)  0.9922 0.0293
09 1.2r
X, —A—=2]1C sedpe 24°C —@ -27°C —A=21C ee@ee24C —@-27°C
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® 0.3 % 04
m 02 e
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Fig. 1 The reationship between searching rate and prey adult

density of N. californicusa at different temperatures

Z BRI K FR

Fig. 2 The reationship between searching rate and prey nymph

density of N. californicusa at different temperatures
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Table 7 Interferential equations and estimated parameters of V. californicus at different density
i Er g 1 TR EINEE (RS Iy HETEA IR Hassell-Verley R
Prey density Aveage Predation number Predition ration (E) Intensity of scrambling competition (I) TPAsiA
1 333+151a 0.1665 0.0000
2 2.50+0.55 ab 0.1250 0.2492
3 1.95+0.39 b 0.0972 0.4164 E=0.1631P"" 0.9638
4 1.92+0.26 b 0.0959 0.4242
5 1.80+0.36 b 0.0900 0.4595

Ee R TIE bRz, FAARNE PR TR ZER B (P<0.05) OBHIRHTEMZEDD.
Note: Data were mean= SD, the data in the same column followed by different lowercase letters indicated significant difference (P<<0.05) by Duncan’s

new multiple range.
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