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Abstract: [Objective] The objective of this research was to clarify the predatory functional response of
the bifenazate-resistant strain of Blattisocius dentriticus to Panonychus citri and evaluate whether it was
possible to use the “alternative prey method” to raise B. dentriticus and whether it had the potential to
become a natural enemy of citrus, which aimed to better coordinate the use of predatory mites and miti-
cides, and to guide the effective combination of field chemical and biological control. [Methods] Resis-
tance was evaluated using biological assays conducted in a laboratory. The predatory effect of the equal
clamp on the elliptic meal was determined by the method of Mcmurtry and Scriven. Round citrus leaves
with a diameter of 0.70 cm were placed in each groove of a six-concave slide with a diameter of 1.50
cm and a depth of 0.22 cm, respectively. Aleuroglyphus ovatus at the density of 3, 6, 9, 12, 15, and 18
heads was placed in each of the grooves, and the B. dentriticus was placed into a drop of sputum, each
of which was placed in a tongs (hungry after 24 h). It was covered with a cover slip to prevent cock-
roaches from escaping, and covered with a wet brush. A circle of water film was applied around the film
as isolation (4 h once), and the samples were put into the artificial climate chamber. Five temperature
treatments was set separately and the predation effects were observed at 16, 20, 24, 28, 32 C after 24
hours. The relative humidity was (80 + 5)%, the photoperiod was 14L: 10D, and each treatment was re-
peated for three times. The predatory functional response model of the B. dentriticus was fitted to the
Holling disc equation,i.e., N=aTN/(1+aT,N). Where N, was the number of prey; o was the instanta-

neous attack rate; 7 was the total test time; N was the prey density, which was the initial access to the
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prey density; and 7}, was the time taken by the predator to process each prey. The test time was one day.
The a/T) value was used to evaluate the predation ability of the equal clamp.[Results] Holling II func-
tional response equation could be obtained by linear regression. When the density of elliptic meal was
3,6,9, 15, 18 per leaf at 16-28 “C, the predation of elliptic meal increased with the increase of tempera-
ture. In the density, the predation reached a maximum at 28 C and decreased slightly at 32 “C. B. den-
triticus had strong predation ability for elliptic meal in the range of 16-32 “C. In the range of 16-28 C,
the predation ability, attack coefficient and average predation increased with the increase of tempera-
ture, reached the highest at 28 ‘C, and began to decrease at 32 ‘C. The time to process the prey also de-
creased with increasing temperature, with the least at 28 °C and a slight increase at 32 C. The predation
capacity and daily average predation at 28 ‘C were the highest, 24.40 and 21.98 respectively, and the
predation ability and daily average predation at 16 ‘C were the smallest, being 5.49 and 8.41, respective-
ly. Under different temperature conditions, the bifenazate-resistant strain and sensitive strain of B. den-
triticus were different in predation of eggs and female of P. citri. The overall trend was that the preda-
tion increased with the increase of the number of prey, before the number of prey reached a certain lev-
el. The predation tended to be flat. In the range of 3, 6, 9, 12, 15, and 18 heads per leaf density, the pre-
dation reached a maximum at 28 °C, and then decreased slightly with increasing temperature. The differ-
ence in predation at the same temperature was not significant. The B. dentriticus had strong predation
ability for P. citri. The changes in the average predation, predation ability and attack coefficient of B.
dentriticus predation of eggs and female of P, citri were the same as those of the sensitive strains. There
was no significant differences in the predation of female mites and eggs between resistant and sensitive
strains. [Conclusion] Resistance of bifenazate did not affect the predation function of the B. dentriticus
to P, citri. Therefore, B. dentriticus had the potential to develop into a natural enemy. The results of this
test showed that B. dentriticus had good predation ability for elliptic meal, so it was recommended to
use B. dentriticus to produce large-scale production and other clamps. The use of bifenazate for resis-
tance screening did not affect the predation function of the B. dentriticus on P. citri, and the resistance
of the scorpion bismuth phthalate was better applied to the B. dentriticus population.
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Fig.1 Predatory numbers of B. dentriticus fed on A. ovatus with different temperature
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Table 1 Predatory function response of B. detriticus fed on A. ovatus
o . o - o e
fi"tfperature/ C /Ifttzfcfi%e a lﬁﬁ%ﬁ?g‘ﬂtime, T/d ﬁﬁai?on capacity , /T, ?f:gjfﬁ imber T, Ne=aTN/(1+alil) K
16 0.65 0.12 5.49 8.41 N~=0.65N/(1+0.08N) 0.96%*
20 0.66 0.11 5.87 8.85 N~=0.66N/(1+0.07N) 0.97**
24 0.81 0.09 8.98 11.07 N~=0.81N/(1+0.07N) 0.93%*
28 1.11 0.05 24.40 21.98 N~=1.11N/(1+0.05N) 0.96%*
32 0.96 0.06 16.67 17.42 N=0.96N/(1+0.05N) 0.90*
¥ :#p <0.05,** p <0.01. F[H.
Note: *p <0.05,** p <0.01. The same below.
*2 AREIRETFHIRWBERR RN HIBE TSN EESZ I
Table 2 Effects of different B. dentriticus of sensitive strains on the predation of eggs
i )% 2/ (S« 1) Prey density
Temperature/C 3 6 9 12 15 18
16 2.00+0.00 b 2.67+£0.33 ¢ 4.00+0.58 ¢ 6.00+0.58 ¢ 6.67+0.33 d 7.33+0.88 ¢
20 2.00+0.00 b 3.33+0.33 be 4.67+0.33 be 6.00+0.00 ¢ 6.33+0.67 d 7.67+0.88 ¢
24 2.67+0.33 ab 4.00+0.00 abc 6.00+0.58 ab 7.00+0.58 be 9.00+0.58 be 9.67+0.88 be
28 3.00+0.00 a 5.33+0.67 a 7.33+0.67 a 8.67+0.33 a 10.00+0.58 ab 12.00+0.58 a
32 2.33+0.33 ab 4.00+0.58 abc 5.33+0.33 be 6.33+0.67 ¢ 7.33+0.33 cd 8.67+0.33 ¢

T RS P S bR R S A SR 5 AN RN S TR RS R R SRR FIAE 0.05 K EEREE. .

Note: Data are mean+SE, and followed by the different small letters in the same column indicate significant difference at the 0.05 level. The same

below.
R3 TREIRE T FHRWEIERANHIBE THIF RS
Table 3 Effects of different B. dentriticus of resistant strains on the predation of eggs

=3 AP L/ Ck « ) Prey density

Temperature/C 3 6 9 12 15 18

16 2.00+0.00 b 2.67+0.33 ¢ 4.33+0.67 be 5.67+0.33 ¢ 7.00+0.58 d 8.00+0.58 ¢
20 2.33+0.33 ab 3.67+0.67 be 5.00+0.58 be 6.33+0.33 ¢ 7.00+0.58 d 9.00+0.58 ¢
24 2.67+0.33 ab 4.67+0.33 ab 5.67+0.67 abc 7.00+0.58 be 9.33+0.33 ab 11.33+0.33 ab
28 3.00+0.00 a 4.67+0.33 ab 7.33+0.67 a 8.33+0.33 a 11.00+1.00 a 13.33£1.20 a
32 2.00+0.58 b 4.67+0.33 ab 5.33£0.33 be 7.00+0.58 be 7.00+0.58 d 9.67+0.33 be
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Table 4 Effects of B. dentriticus of sensitive strains on the predation of female of P. citri
EE BB FE/ (S« 1) Prey density
Temperature/ C 3 6 9 12 15 18
16 0.67+0.33 a 1.00+0.00 ¢ 1.00+0.00 a 1.67+0.67 ab 2.00+0.58 a 2.67+0.88 a
20 1.00+0.00 a 1.33+0.33 be 1.67+0.67 a 2.67+0.67 ab 3.00+0.58 a 3.33+0.88 a
24 1.33+0.88 a 1.67+0.67 abc 2.67+0.33 a 3.33+0.33 ab 3.33+0.88 a 4.00+0.58 a
28 2.00+0.58 a 3.00+0.00 ab 4.00+0.58 a 4.33+1.33 ab 5.33+0.33 a 6.00+1.00 a
32 1.67+0.67 a 2.33+0.88 abc 3.00+£1.53 a 3.33+0.33 ab 4.00£1.00 a 5.33+1.20 a
%5 AELRE TEHEHIN R AT TEERHH RS
Table 5 Effects of B. dentriticus of resistant strains on the predation of female of P. citri
W ) /(S 1) Prey density
Temperature/'C 3 6 9 12 15 18
16 0.67+0.33 a 1.00+0.00 ¢ 1.33+0.67 a 1.33+0.33 b 2.00+0.00 a 2.67+0.33 a
20 1.00£0.00 a 1.33+0.67 be 2.00+0.58 a 2.33+1.33 ab 3.00+1.15a 3.33+0.67 a
24 1.33+0.33 a 2.00+0.58 abc 2.33+0.88 a 3.67+0.33 ab 4.00+1.53 a 4.00£1.15a
28 2.00+0.58 a 3.33+0.67 a 3.67+0.88 a 4.67£1.76 a 5.33+1.76 a 6.33+x1.20 a
32 1.67+0.33 a 2.67+0.88 abc 3.00+1.53 a 3.67+0.67 ab 4.00+0.58 a 5.33+2.33 a
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Table 6 Predatory functional response of the B. dentriticus bifenazate sensitive strains to female and eggs of P. citri

bingica WA LR AR FRR (7] iRt PG N-9 B )
. . . . . N,=aTN/(1+aT,N) R

Temperature/C ~ Stage  Attack rate,a Handing time, 7;/d  Predation capacity, /7, Predation number, 1/7),

16 R 0.26 0.31 0.83 3.19 N=0.26N/(1+0.08N)  0.88*
Female
gy 0.73 0.08 9.46 12.95 N=0.73N/(1+0.06N)  0.93%**
Egg

20 IR 0.39 0.21 1.85 4.75 N,=0.39N/(1+0.08N)  0.91*
Female
o 0.75 0.06 11.84 15.87 N=0.75N/(1+0.05N)  0.99**
Egg

24 R 0.54 0.18 3.04 5.66 N=0.54N/(1+0.10N)  0.92%*
Female
yi 1.00 0.06 18.01 18.05 N~=1.00N/(1+0.06N)  0.98**
Egg

28 RO 0.84 0.12 7.22 8.55 N=0.84N/(1+0.10N)  0.99%*
Female
0 1.12 0.04 29.53 26.46 N=1.12N/(1+0.04N)  0.99%**
Egg

32 IR 0.72 0.16 447 6.22 N=0.72N/(1+0.12N)  0.95%*
Female
b 0.89 0.06 14.77 16.58 N=0.89N/(1+0.05N)  0.99%**
Egg

SR ETRE ). TE 16~28 “CE P , 554 et Sk
fitn 8 XA A 4 TCHES BRI s ol ) B K i AT
AE 77 AN 2l 28 KB A IR R B0 T e 1, ¥ 4
28 “C s B e AR, A SR 40 P AeF ) D0 I 5 U P )
ThiE b, 7€ 28 CHf s 3 i /ME . 2432 CHY,
OKHH B Rl | RE ISR REOCOT IR 2
AL BEAE IR IN TED3E I0 . AE ] — i B AR BT, S5 EH
IR i 2500 DIV RTME RS 5 1) foc Ko i il R

AN 2035 91 22 T E st , 11 A 25 2 Bt (1] D)
M RS KT O

H 7 TN, 7 16~32 “C Y Bl A, 25 4 i i 1Bk
2 R B0 R G R A 4 Tl B R S i 1 A K
BB IR R BT R R AR A TR U R
(R O M.

S Il B R T R A A JTC I M Sl D B
7F 1620242832 CILE %M F IR K & &K



52 391

Jel i 55 o SR RIS IER A B I T A 2O A AR A TO Rl B 1R 269

R7 SETHURGEEK R R R U1 AR 2R X AE AR £ TTC I R AN OF RO R T BE S 2

Table 7 Predatory functional response of the B. dentriticus bifenazate resistant strains to female and eggs of P. citri

L WE MR AL BRI (8] filifrie ICON NS No=aTN/(1+aT,N) R
Temperature/'C  Stage  Attack rate,o. Handing time,7;/d Predation capacity,o/T;, Predation number, 1/7;, !
16 I 5 i

Female 0.27 0.30 0.88 3.32 N.=0.27N/(1+0.08N) 0.94%%*

gp

Egg 0.72 0.07 10.36 14.45 N.=0.72N/(1+0.05N) 0.94+%*
20 e S

Female 0.39 0.20 1.93 4.98 N.=0.39N/(1+0.08N) 0.947#*

g

Egg 0.89 0.07 13.43 15.15 N.~=0.89N/(1+0.06N) 0.99%*
24 HE ol 8

Female 0.54 0.16 3.45 6.45 N,=0.54N/(1+0.08N) 0.96%*

gp

Egg 1.00 0.05 20.76 20.79 N.~=1.00N/(1+0.05N) 0.99**
28 I 5 i

Female 0.84 0.11 7.59 9.00 N.=0.84N/(1+0.09N) 0.98%*

gp

Egg 1.09 0.04 30.03 27.62 N.=1.09N/(1+0.04N) 0.98%*
32 e RS

Female 0.72 0.15 4.88 6.78 N.=0.72N/(1+0.12N) 0.98**

gp

Egg 0.75 0.04 16.98 22.57 N.=0.75N/(1+0.03N) 0.95%%*
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