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Predation of two-spotted spider mite Tetranychus urticae by predaceous mite
Amblyseius herbicolus
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(Scientific Observing and Experimental Station of Crop Pest in Guiyang, Ministry of Agriculture and Rural Affairs;
Guizhou Provincial Key Laboratory for Agricultural Pest Management of the Mountainous Region,

Institute of Entomology, Guizhou University, Guiyang 550025, Guizhou Province, China)

Abstract: To determine the control potential of the predatory mite Amblyseius herbicolus against two-
spotted spider mite Tetranychus urticae, the predatory preference, predatory functional response and
auto-interference response of A. herbicolus to different stages of 7. urticae were examined under the
conditions of five temperatures, i.e., 19, 22, 25, 28 and 31 °C, respectively, (85+5)% relative humidity
and 16 L: 8 D photoperiod. The results showed that the predator had a preference for larvae and
protonymphs of the prey, and the selective coefficients were 2.22 and 1.27, greater than 1.00, while the
selective coefficients for eggs, deutonymphs and female adults were 0.61, 0.68 and 0.22, respectively,
all less than 1.00. The functional responses of A. herbicolus fitted well with Holling type II model under
different temperature conditions. At 19-31 °C, the instant attack rate, the daily maximum consumption
and predation capability of A. herbicolus on different stages of 7. urticae increased at first and then de-
creased with increasing temperature, reaching the maximum at 28 °C; the handling time of the predator
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on different stages of prey mites was shortened at first and then delayed, with a shortest time at 28 °C.

Under the same temperature, the predation of eggs, larvae and protonymphs by 7. urticae was much

stronger. Under the conditions of limited predation space and fixed prey densities, the consumption per

predator and predation ratio decreased with increasing predator density, which indicated that the self-

interference and competition effect existed in A. herbicolus. This study suggested that A. herbicolus had

a good predatory potential on 7. urticae and could be used as a native predatory natural enemy resource

for effective control of T urticae.

Key words: Amblyseius herbicolus; Tetranychus urticae; predatory functional response; predation pref-

erence; intraspecific interference
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B —FhE B4 32 1% (Attia et al., 2013 ; Sousa et al.,
2019), 1] A3 1 100 ZFi %) (Piraneo et al.,2015),
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15 | 1 AR B RN AR X A5 b, i VB L/, BLAEAE
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2020; Jorge et al.,2021) . [ 20 {H22 80 A8 AT i
S 7E [ N 06 A2 B G R A T T B A
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(Cavalcante et al.,2015) FlIE R4 Carpoglyphus lac-
tis(Zhang & Zhang,2021) & LA M EIT M, (Hi%
G Xk R P )l VR T AN T A o A i o
A2 25 54 — 52 BB (Cordeiro et al., 2013 ; Reis
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2). NGRS B A I R S IAHE Holling TR B 45 05 R ] Jiz Wl s G i 7 it ot — B -
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Table 1 Predation preference of Amblyseius herbicolus to Tetranychus urticae at different stages

A 25 H B it R PR AREL
Prey mite stage Average consumption per day Ratio of predation/% Selection coefficient
{ Egg 3.20+0.20 cd 11.76 0.61
%)y Larva 12.20+1.50 a 44.85 222
25 1 455 Protonymph 6.80+£0.58 b 25.00 1.27
%2%&%Deutonymph 3.80+0.66 ¢ 13.97 0.68
It %% Female adult 1.20£0.37d 4.41 0.22

PR R T B bR . R SNEEE S AN RN SERER IR 28 Duncan [T 2 1 22 144G 50 22 5+ i 3 (P<0.05) . Data are

mean+SE. Different lowercase letters in the same column indicate significant difference by Duncan’s new multiple range (P<0.05).

R2 FEIBE TEMEEZHX M S HER T R &

Table 2 Predatory functional responses of Amblyseius herbicolus to Tetranychus urticae at different temperatures

6 K H AR

=153 b A BRI ol AbF ) fE . Holling [R5 2
Tempera- HOIRS Instant ~ Handling Predation Da.uly Holling disc X R
ture/C Stage of prey attack rate  time/d  capability fmaximum equation
consumption
19 i Egg 0.725 0.062 11.731 16.181 N=0.725N/(1+0.048N) 0.234  0.997
i Larva 0.781 0.035 22.521 28.818 N=0.781N/(1+0.027N) 0.694 0.997
%% 1459 Protonymph 0.502 0.061 8.289 16.502 N=0.502N/(1+0.030N) 0.806 0.970
5 2 #% Deutonymph 0.551 0.084 6.573 11.933 N=0.551N/(1+0.046N) 0.682 0.974
IE RV Adult 0.514 0.113 4.539 8.826 N=0.514N/(1+0.058N) 0.201  0.990
22 5 Egg 0.808 0.037 22.075 27.322 N=0.808N/(1+0.030N) 1.200 0.992
il Larva 0.850 0.024 35.108 41.322 N=0.850N/(1+0.021N) 1.374 0.992
%5 1451 Protonymph 0.800 0.043 18.612 23.256 N=0.800N/(1+0.034N) 0.334  0.999
5 2 2% Deutonymph 0.687 0.074 9.246 13.459 N=0.687N/(1+0.051N) 0.093 0.985
e RO Adult 0.579 0.111 5.233 9.033 N.=0.579N/(1+0.064N) 0.388 0.969
25 U Egg 0.869 0.021 42.172 48.544 N=0.869N/(1+0.018N) 1.800 0.998
i Larva 0.966 0.019 51.643 53.476 N=0.966N/(1+0.018N) 1.740 0.997
%5 1454 Protonymph 0.879 0.030 29.389 33.445 N=0.879N/(1+0.026N) 0.337  0.999
25 2 45 4 Deutonymph 0.762 0.055 13.927 18.282 N=0.762N/(1+0.042N) 0.033  0.993
I RS Adult 0.670 0.092 7.325 10.929 N=0.670N/(1+0.061N) 0.023  0.991
28 Bl Egg 0.952 0.013 71.033 74.627 N=0.952N/(1+0.013N) 2.266 0.998
i Larva 1.030 0.012 89.535 86.957 N=1.030N/(1+0.012N) 2.286  0.999
%% 1459 Protonymph 0.969 0.020 48.934 50.505 N.=0.969N/(1+0.019N) 2.408 0.996
5 2 #% Deutonymph 0.823 0.042 19.593 23.810 N=0.823N/(1+0.035N) 0.393  0.978
U 5 Adult 0.746 0.077 9.714 13.021 N=0.746N/(1+0.057N) 0.276 0.961
31 5 Egg 0.873 0.016 56.326 64.516 N=0.873N/(1+0.014N) 2.319 0.994
il Larva 0.966 0.015 64.412 66.667 N=0.966N/(1+0.014N) 3.085 0.994
25 1451 Protonymph 0.883 0.030 29.534 43.668 N=0.883N/(1+0.026N) 0.563  0.999
25 2 471 Deutonymph 0.761 0.050 15.336 20.161 N=0.761N/(1+0.038N) 0.041 0.981
e RS Adult 0.672 0.081 8.315 12.376 N=0.672N/(1+0.054N) 0.610 0.964

N,: W8 & N: Y0 %% . N,: Number of preys consumed; N: initial density of prey.

TE19~31 CIEE N, FAEEL Xt “BEM i 1) IR IR Th s S e T Jm R A 3, 7 28 <C
Ul 25 Y RIS MO R e K F R AR By (1B IR B AR 1 A7 2 0 — BRE - 25 i 251
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A0 B 2 e il R S 1) 47 T BB R R A3 )
A N=0.952N/(1+0.013N) . N=1.030N/(1+0.012N) .
N=0.969N/(1+0.019N) . N,=0.823N/(1+0.035N) Fl N =
0.746N/(1+0.057N) o AH[FIUGLEE T, FEAR 46 2 i X —
Aol D1 07 5 R 2 1 il A R e O R K H A
B A T XA 2 2 I T s 1, 2 IH X O 4
WERNSE 1 27 W6 A B AR (3R 2) .
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G s 27 s S AR ) A7 AE AR B HEVE T (£ 3) . A
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I 2K =0.974>r,,, ,,=0.959 , 15t HH 4G il 27 il (1)
WEEARS A 5% EZ R EEHAC, &Rk
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B 25 5 A B g B SR AL G BT
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Fig. 1 Effects of temperature on predation capability of

Amblyseius herbicolus
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Table 3 Auto-interference equation of Amblyseius herbicolus at different densities

Tl ek S ELR ISR lifcw s EERIR O3 ST i
Density of 4. herbicolus  Total consumption  Consumption per predator ~ Predation ratio  Intensity of scramble competition
1 5.80+0.58 ¢ 5.80+0.58 a 0.193 0.000
3 11.80+0.58 b 3.93£0.43 b 0.131 0.322
5 14.60+0.68 a 2.92+0.30 ¢ 0.097 0.497
7 14.80+0.37 a 2.11+0.12 cd 0.070 0.635
9 15.20+£0.58 a 1.69+0.14 d 0.056 0.709

F P EE B AR ERR . R NEE 5 R A /NE 0 3 78 48 Duncan BT & 257K 50 2 7 I 3% (P<0.05) . Data are

mean+SE. Different lowercase letters in the same column indicate significant difference by Duncan’s new multiple range (P<0.05).

3 1Wig

T 2 MR OO R e TR e AR
ARG RSCR AR E B A LA
BRI AE Py, TP BT /)N 25 096 R L EGOBT /N 22 056 N
barkeri Xt — B i ( T 5545 ,2019) i B /N 22
XF 2R 07 4§ Eutetranychus orientalis ( 53 i §# 55
2019) | EL [ /ING U XoF LLUAR -85 Amphitetranychus
viennensis (B IE , 2019 ) (4 B 1 4Jy 05 3% 900 g B
TN /I 252 s o AR b 156 T2 cinnabarinus (CH LTI
85,2015) JLJRAEZNE A. eharai %} FZ [CHT386 T pier-
cei N I R I vE B v GRUEE, 2020) , 5ABESE
25 SRR — B, O B 2 i X 3 I G S i S 0
B Ot B PEAR IR R il (55 1 06 BFS 2 G L O R

BCIHG | X IR SR 1 A R A B R R AR
F1.00. BE4h, Blackwood et al. (2001) iff 55 1A Ay 4
TS I d Ve 5 B A G, L B MR i
HREEAEYIRION 1 2 B PR A P N 4y A
AR E T B2 R SAM A R —E
M 2 i R T 2 8 M 2 i (Rodriguez-Cruz et
al.,2013; Duarte et al.,2015) , W& £ — BE 0t i 4)y i
FIEE 150

Tirfie S A ) R B 43 3 A AR Y
HEHEIEHR (Fantinou et al.,2012) . ANHFFTEE R FEH
TEN (AL T A i 2 il X6 — Bl 45 W A B
Yye s N 25 Y& T Holling TTAY , 33X 55 M #r /N g%
U | B EORIT /)N 2 W FTSH IO /NG W N, cucumeris 55
XoF B (K BEAE 20155 F & 4F,2019; 5 2
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85,2021 HHE DI RE ORI A — B, R, FEAT
ZE WX A A 4 T Panonychus citri(5F55,1990) |
LT S5 S0 Brevipalpus phoenicis (Reis et al., 2007)
4 AEAEY) I 036 560 I Sericothrips staphylinus
1 1 #4747 B (Lam et al., 2021) [ DI g s 28 BB AT
4 Holling T Y , ¢ B RO 6 252 g 1) B i e 1 S 4
AR YR BORLS S R R A . A
S IR DR R 5 AR ) B IR R AROR ) B B R
(Pakyari & Enkegaard,2012). AHF5Y45 SRR, 7E
19~31 °C T BrFG fali 22 ek — R0 - 450 245 2 A i
AR ETRE T, T ELBE A TS T i B W K, 75 28 <C
B 3 B e KABL, (H 3 T 28 CIE M RE 1 & F %
B, A5 S5 0 /NG g ) 22 B B 2 R
2,2019) 1 £ B H AT 00 70 turkestani (FE /N AR
55 ,2014) L BT /N 22 W o B g (v 3R B4
2015) H7 R Al 22 Wl % — BRE I T PG A6 80 5 Frankli-
niella occidentalis ( % 35 3% 4% , 2018; Farazmand &
Amir-Maafi, 2021 ) % ()4 £ 8 77 Bl I 55 ) 28 fb R A
AR, 22 L EE 25 10 2 5% e 4 2 i Ay de B B 0 o
W, R T IR BN EAEB VA RBCR , 7 P4 £ 5 7 42 35 il
f o o S R BE R R . FEAH IR T, R Al 2%
B0 BRE R A B i AN 1 W A R B A AR
7 L LGB/ INGRI 0 — Bl (3 22 5555, 2015) i
B/ NI AR 5 L i (B R AR, 2019) B9 BFSE
WA KPR

LRt ve N S B= g 7 WA | o X (B
FH FEAT BR A £ 2 o) RIS 400 %88 B 1 2 i 24 L B
R B % R A 0, X B el g
T BB IN , AARB] 3 P E S 0 BE A R
{HEAS A B A VR Z . g R 5
DB/ NG o — B (1 2 3555, 2015) (BHIGHT /I
ZEIEXT AR AN Tenuipalpus pacificus (FRFTSE
2020) T /NS0 S SR A TG P waldmi (R ESS
2020) SRS AARRL, RV E MR T 5 A
B Rk v T S AR B] 7 A 1 B P A OGS

Zi b BRI AR 19~31 °CE [l X —BEr
XA B IR L 7 28 CHIH B E R Btk
TR I AF R 2 ML A B R G HAEEN
AEFHAE P AE A R4 T o 0, DR T A hg — B ol
{14 B AR B P R IR A T I A o
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