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Effects of predatory mites control on Panonychus citri and the arthropod
community in citrus orchards

ZENG Fuyi, WU Pengcheng, ZHANG Man, GUO Feng, WU Guoxing, WU Yixin, HE Yueqiu, GAO Xi
(College of Plant Protection, Yunnan Agricultural University, Kunming 650201, China)

Abstract: To evaluate the effectiveness of predatory mites in biological pest control, two control methods, namely re-
leasing Neoseiulus californicus and applying chemical pesticides, were used to control Panonychus citri, and a systematic in-
vestigation was carried out on the arthropod community in the canopy of citrus trees. The research results showed that a total of
47 825 arthropods were collected from the citrus orchards treated with predatory mites, belonging to two classes, 16 orders,
128 families, and 305 species. The number of pest species, neutral arthropod species, and natural enemy species in the citrus
orchards treated with predatory mites was significantly higher than that in the citrus orchards treated with chemical pesticides
(P<0.05), and the number of pest individuals and natural enemy individuals in the citrus orchards treated with predatory
mites was also significantly higher than that in the citrus orchards treated with chemical pesticides ( P<0.05). The number of
Panonychus citri in the citrus orchards treated with predatory mites was significantly lower than that in the control. The diver-
sity index, richness index, evenness index, and stability of the arthropod community in the citrus orchards treated with preda-

tory mites were significantly higher than those in the citrus orchards treated with chemical pesticides (P<0.05). The dominant

natural enemy species in the citrus orchards treated with
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predatory mites was Chrysopa pallens. In conclusion,

SRR AR Sk U 6 AT (202205AC160077) Neoseiulus californicus can effectively control Panonychus
(=] ~

BRIy 8 B X(2000-) 4, Z RN W-EBF90 A L £ 05T citrt and simultaneously increase the richness, diversity,

1N E B AEYFIA . (E-mail) zzeynsj@ 163.com and stability of the arthropod community in citrus orchards.

WIFIEE .=, (E-mail) chonchon@ 163.com The results of this study provide a theoretical basis for the
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biological control of Panonychus citri.
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Table 1  Composition of the arthropod community in citrus or-
chards
ﬂ i A%
B hlb(%) HE A(%) o HE(%)
R H 20 15.63 44 14.43 7283  15.230
il H 9 7.03 16 5.25 69 0.140
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Fig.1 The number of arthropod species (A) and individuals (B) in citrus orchards
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Fig.2 Dynamic changes in the number of species (a) and individuals (b) of the arthropod community in citrus orchards
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Fig.3 Characteristics of the arthropod community in citrus orchards
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Fig.4 Stability of the arthropod community in citrus orchards
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Fig.5 The occurrence dynamics of Panonychus citri in citrus orchards
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Fig.6 The occurrence dynamics of major natural enemies in citrus orchards
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Table 2 The temporal niche breadth of major pests and major natural enemies in citrus orchards

B,

AR 2 JTCRHG e e IR A7 4 TCRI ) 2 28507 B e 18

AL ESIN BN B T

P L

i (Panonychus citri) (Scolothrips takahashii) ( Chrysopa septempunctata )
PC 3.444 5 5.226 2 7.723 4
cC 3.9219 3.061 2 7.043 5
CK 2.656 7 4.293 2 5.964 5
PC MG ; CC AL Z55IBIA ; CK AR IR X I,
#3 HEEPETEERMEZIHMAEESTERIEY
Table 3 The temporal niche overlap index of major pests and major natural enemies in citrus orchards
AL R ( P:Eﬁ%lﬂs\ﬂfm) ( Scolji:i;;ﬁfzathgashii) ( Chrysopajfe;jj{r/ipuncmm)
PC A 4T g 1.000 0
PE7S p i 0.703 7 1.000 0
pNCLC 0.355 5 0.602 4 1.000 0
cC A 42T dgh 1.000 0
PE7S p A 0.931 5 1.000 0
N 0.581 2 0.468 6 1.000 0
CK A7 42 T 1.000 0
PE7S p ] 0.259 0 1.000 0
KEHE 0.189 9 0.417 6 1.000 0

PCTHEHEBIG ; CC AL ZRIBING ; CK: BRI,

3 17 i

BT L2 2RI AR 1) 3R A (B2 7%
TR  IF S e 2 T 00 B9 O o B AT
FEPE AR DTS . AT B, 50 £
B340 B 5 o 5 T 50 5 2 R R B
REARC /5 BE AR M 35 3 T 21 D b
(P<0.05) , 57 ik MF: 46— 5, HAE
5157 260 S 17 5 o1 BT BE S, /S, RN/,
I 6535 25 25 91D ¥ BRI B (P<0. 05)
9 skt 5 R PR 5 A5 A, AR (LR B
e A AR IS SR > 345 B IR
KA IF RS . AT B, 06 TR
b BN 222755977 Ak A 4 T it
TR SRR S
BB (TSRS, F NN /N
2T 3 4 T AT BRI B A L 052

PRAELROU RIS R B, TR A e ARl 6 T A I
7 V3 R KA | (] g X6 FE i) G TR A A
MR 53 BUAR L OC R KT, MR bel A A 2 I
LipSk ey T IR VAV SR DN S PN ]
il BEZN R T 55 R AR 4 TCRE Q2 0 55 4G 42 T
0 ) AR S SRR R, BB/ B ) R
YRR 2 T A7 A BRBE OC 2, B R B 18] 77 1
SEFRAR Horp BN U B S AR T B AR S
(VA= 2 (=p - CET RPN SRR o) N D A S VAG E=
FEBR, FEWIBE 7S i Bl B XA A e UG 114 R e A4 ) B
SR Tl 7 VA A RTINS R R B0 A 27 B 1
FRTIEZS ARy, ELAH £ By 16 A B R RE 8% AR 25
32 58 BE R T2 25 790 917 16 Ak BRS¢ PH 4 2 0
B G AL BECHEIG (5 P B Y BEIR . BE 7S A H R
Il SR el b 22 05 ) L BPEAS R R TEAE S RS
THAEBEAEN T T B R R
AL BB E AT G 2Tl , 38 R B A AL 35 He 3%



B SCEE AR I 77 T ARG i JTUSE B RS Pl 49 B S A v S 881

BRG]z I, A TR B IR
B | CREIG BT W BE 1 AR AR RE T SR

P22 25N B IR TEAO G HUH B T RCR B3
B Z 2455 2 R BEAR LA 4 2R W LA R A AR
PRAEW), S E I ZARETEREAR SRR W T
DA A A7 Dl P 2 0 2 A P, Lo A A 2 T
B AR A~ 24550 B ¥, ELRE T 14 47l £ 09 R i
KA ST, X A BE -5 A A B g B LA S
Ko ANRIEEATE Ty AR K B, S S 80
PTG A e DRl o i AR S, R AR B
FEAG R, R We 2 05 75 3 AR 1) O B TR 38
TR AL, BT B i IS 15 dﬁﬁﬂié%?¢$¥ﬁ%ﬁm527‘
25 CHedy Ik G il T 2 e U A 22 25 59
ﬁFTULﬁiﬁﬁ%ﬁﬁ@%@LEEM$UE
SBERRR T, ARRRTE T, t T AR A,
A S T P B4 A 0 AR [ IR R 0
SPECHT R A A 1T R R ] T (R R
A B i AR 22 2550 Bl i A A A L 3 88 [R5 2404
BB E S A T AR, FELLUS BIBFSE R, Al
PATEA £ BT 2 | A it il 08 9 25 7 T R AT IR
AFRER, LA I SR 41 £ 05 A= A7 A0 AT B A R
i,

4 75 5

S VTAG R 9 7E A W B IR R P R RCR 430
K P THORE I M 387 /N2 s vt FH A 272 245 7] 2 gy
TR T B 1A R AT 4 IOl | I XA ARG 68 2 19 i s
BETE I T R GL A, WFFR 45 LR W, il e i iy v Ak
PEMT A R S R B AR
AR B A AL E (P<0. 05) , HLAH & i B iA 4k
PR A el v o R R B0Y t TR 2 7
PG AL TR (P<0.05) ., Fifi B 16 By 3 A B A A7 el o A
175 4 T R 1 BT IR Al e b B 9 A AT
el v B sh R IE PR AR A W R R B )
FERREL AoUE MY 0 25 TS 25 R BB A 1 ( P<
0.05) . Jfi £ iy I6 A R ARG el b AR BB K B b oy
KBNS 25 b I /N 22 06 e A A% B I A 42
0l )14 AR AR Bl S S R T T 2R
P ek, BA W AR SRS,
Bk
(1] W, 5%t

Fob. AEEL M. dest: s E gL R, 2013.

(2]

[10]

[11]

[12]

[13]

[14]

[15]

[17]

[18

[l

[19]

[20]

[21]

MCGEGOR E A. Classification, food plants, and distribution of
the spider mites[ J]. Journal of Economic Entomology, 1948, 41
(5) :684-687.

XUBRLL 2R AR, AR, A A 42 T i 5 A AR AR ELAVE T BT 5T
[J]. MIE24R,1995(4) :103-110.

gk EE A, ZOL, AF. MR 4 TURE 2 5
[J]. &l 5HAR ,2017,37(12) :64-65.
MHELE B /M, AR 6 2 R0 AR 4 T Y 2 N 3R
H1IY. REMRS,2023,40(10) :66-68.

JE O R B A AR ORI g A P T T T T A 4
JTCRH () B 0] B V6 RCRAFAN (1] R IR, 2021,47 (4) ;282
297.

AR, ZE IR SRR, S, =D R R R 1 B2 P T
B[], WK ERE,2014,37(3) 211214,

PR, N bR, ZRRUBE, 55 R S TR B P T kS (0]
R ST 2021,42(5) :24-34.

GERSON U, SMILEY R L, OCHOA R. Mites ( Acari) for pest
control[ M ]. Oxford; Blackwell Publishing Ltd,2003.

TIXIER M S, GUICHOU S, KREITER S. Morphological variation

| 5 162 Bk 55 o g

in the biological control agent Neoseiulus californicus ( McGregor)
(‘Acari ; Phytoseiidae ) ; consequences for diagnostic reliability and
synonymies| J]. Invertebrate Systematics,2008,22(4) :453-469.
IREE A, A PR FSH M RO N /N I 5T
SCHRTHE AP ] AR 2022, 1(4) :98-110.

EL TAJ] H F, JUNG C. Effect of temperature on the life-history
traits of Neoseiulus californicus( Acari; Phytoseiidae ) fed on Panon-
ychus ulmi [ J].
(3) :247-260.
KATAYAMA H, MASUI S, TSUCHIYA M, et al. Density sup-

Experimental and Applied Acarology, 2012, 56

pression of the citrus red mite Panonychus citri( Acari ; Tetranychi-
dae) due to the occurrence of Neoseiulus califonicus ( Mc Gregor)
(Acari ; Phytoseiidae ) on Satsuma mandarin[ J]. Applied Entomol-
ogy and Zoology,2006,41(4) :679-684.

Wi R, DR EERG, S IET /NG X R A G - g
MR T]. P EEYBIR M ,2016,32(5) :569-574.
B2 B REDT A NN NI X A 4 TS )
HEII[T]. IR A4,2013,40(2) : 149-154.

SRS ARG 4 TS T BT /N 2 S AR A5G R 40025
FE[D]. W AR R, 2018.

LR, R T/ NGRS ) B e R AT O B AT
HLI]. PR AR ,2019,35(3) :374-381.

PIELOU E C. The measurement of diversity in different types of bi-
ological collections[ J]. Journal of Theoretical Biology, 1966, 13
131-144.

PIELOU E C. Ecological diversity[ M ]. New York:John Wiley &
Sons, 1975.

SHANNON C E, WEAVER W. The mathematical theory of com-
munication[ M ]. Urbana:The University of Illinois Press, 1949.
ZRE WREEE R, 55, R4 BT 3 R el B AR
IR B Z AP [T]. T35 Al 4, 2021, 37 (3) - 589-



882 YL A % R 2025 4R 5 41 % S S )

596. [27] GILSTRAP F E. Six-spotted thrips:a gift from nature that controls
[22] PIANKA E R. The structure of lizard communities[ J]. Annual Re- spider mites[ J ]. Thrips Biology and Management,1995,276.305-

view of Ecology and Systematics,1973,4(1) :53-74. 316.
(23] = 0, 5kHOT0E, BR 82,55, ZURREOH TR /NG5 X 475 bel 4 (28] SKAGTE  BRDUAS, IR LM . B 7S s ] o o Ak v g ) 42 o) 580 3R

s EE ZRErE R [ )], AR 2R, 2012,20(1) < 24- [J]. Rhardi ,2014,31(5) :922-926.

31. [29] Z 4k, E AN, FBEE SF. RECR BURFIE (Y BF 5T 0E e 5 e
[24] Bhsow 5 200 45, JERL F MERE B in BT oL o i B[], HHR AR ,2019,41(2) :241-252.

[J]. B7FHE 44 ,2017,54(3) :349-363. [30] Mt #a,XEA. EF B AR R AR R R R
(257 3§ GF,E B, 01400, 55 PHH/ IR 5 4 TCRS 25 [1]. MR 24R ,2020,47(6) 1 1169-1187.

B EAERL]. MR AR, 2020,47(1) :46-52. (311 4 BRAEAH, B /\ . 520 4l £ 05 B 0 A A7 5 sk i v 2
[26] W8 whiAl2x WA A5, AN TR 2 Fh R B e B VA AL BPRFESGXIH[I]. TLPGAEA,2009,32(1) :47-48.

SRR AR FH KRS BRI (s [ 0] BV Rl B2, 2024, [32] 8k DU #RApk, ok 25 5. T AR 900 i £ s e IO . b o

70(6) :44-48.

BRI )], SRR AR, 2013,35(5) :673-678.
(S RETE)





