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Abstract: Mites are a significant pest group in citrus cultivation, severely impacting the green

development of the citrus industry. The use of phytoseiid mites for controlling citrus pest mites is
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an important biological control technology with tremendous application value. This article reviews
the natural enemies that effectively control Panonychus citri McGregor and Eotetranychus
kankitus Ehara, including 35 species from 10 genera of phytoseiid mites. It also summarizes the
potential natural enemies of these two pest mites in citrus orchards within our country, comprising
39 species from 13 genera of phytoseiid mites. Additionally, the paper analyzes the current
application status of Neoseiulus barkeri Hughes, Euseius nicholsi Ehara & Lee and Neoseiulus
cucumeris Oudemans in controlling P. citri and E. kankitus. Finally, we discuss future directions
for improving phytoseiid mite strains, enhancing mass-rearing technologies, and developing an
integrated pest management system centered on phytoseiid mites.
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Fig. 1 The richness of phytoseiid mites used for the biological control of Panonychus citri McGregor and
Eotetranychus kankitus Ehara is found in various citrus-producing regions of China
VE: A, AR DM 4 IO RV A6 H- WA 2 R SO 32 5 15 B o TR 7 DA AR i TCRI AR A7 463 -l s A 29 K
) =E ® B . Note: A, The richness of phytoseiid mites, which had been clearly reported as natural enemies of P. citri and E. kankitus,

was observed in various citrus-producing regions of China. B, The richness of phytoseiid mites that target P. citri and E. kankitus was

found in various citrus-producing regions of China.
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Euseius nicholsi Ehara & Lee (558 %5, 1996). PR Euseius ovalis Evans (J#
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Appendix 1  Phytoseiid mite species used for the biological control of Panonychus citri McGregor and Eotetranychus kankitus Ehara
&% GEEA T IES TE R 1 4341 SEARAE ) EE PN 44 Bl 44
Genus Phytoseiid mite species Distribution in China Target preys References Used or misused names

PR WAkiE A 4 TG

A. aerialis Muma Demard & Qureshi, 2023 -
No reported P, citri
G R MRE. BN SRS UL SO MRS . IR EORIL. Wb,
Wi VLIR. YEPE. G iR, BEFE. DU)IL BT, B, AL

V5 4l 22 A 4 TG
Anhui, Chongqing, Fujian, Gansu, Guangdong, Guangxi, Guizhou, Hainan, Henan, AL, 2021 -

A. eharai Amitai & Swirski P, citri
Heilongjiang, Hubei, Hunan, Jiangsu, Jiangxi, Liaoning, Shandong, Shaanxi,

B2z
Sichuan, Taiwan, Hong Kong, Yunnan, and Zhejiang
Amblyseius Berlese

2R B, AR HOWL RS TP BN . . BRI Wik,
WL LPh. MLV, 7. BV, DU BEAIAE

R Bl 0l A 4 TG i [ Al 22 il
Anhui, Chongqing, Fujian, Gansu, Guangdong, Guangxi, Guizhou, Hainan, Henan, Jamieson et al., 2005

A. herbicolus Chant P, citri A. deleoni Muma & Denmark
Heilongjiang, Hubei, Hunan, Jiangsu, Jiangxi, Liaoning, Shaanxi, Sichuan,
Taiwan, and Yunnan

oL a4l 22 JTHRS TGS R GEAEE A 4 TG Jamieson et al., 2005 -
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Genus Phytoseiid mite species Distribution in China Target preys References Used or misused names
A. largoensis Muma Guangdong, Guangxi, Hainan, Taiwan, and Hong Kong P, citri
R MRER. AR SO Wby TEg . Wb, WIEE. YIOR. VLVE. i, 1
T Bz AR Bepa AL A 4 T
Panetal., 2022 -
A. orientalis Ehara Anhui, Fujian, Guangdong, Guizhou, Hebei, Henan, Hubei, Hunan, Jiangsu, P, citri
Jiangxi, Liaoning, Shandong, Shaanxi, and Zhejiang
J07 PRl 222 0 Elbeizi i ESI
Jietal., 2013 -
A. swirskii Athias-Henriot Introduced species P, citri
FVF FLLLI R ARE. TR R TR WL, VIVE. IR, BT ZEAIWHT Vi) A 2
A 4 T i
E. aizawai Ehara & Anhui, Fujian, Guangdong, Hainan, Henan, Hubei, Jiangxi, Shandong, Taiwan, Lietal, 2006 A. aizawai Ehara &
P, citri
Bhandhufalck Yunnan, and Zhejiang Bhandhufalck
LRI 15 L LR PR WARIE A 4 T i
Grout et al., 1997 -
Euseius Wainstein E. citri van der Merwe & Ryke  No reported P, citri
AHE PR AR TARE i 4 T i
Swirski et al., 1970 -
E. hibisci Chant No reported P, citri
JB IR FL 22 LR EPCL AR SRS TTEE B R TR Wb IR IR YL MR A TORS Zhietal., 1998 Je PRl 2%
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Genus Phytoseiid mite species Distribution in China Target preys References Used or misused names
E. nicholsi Ehara & Lee P, Be. W 8. FHBMEE P, citri A. nicholsi Ehara
Anhui, Chongqing, Fujian, Guangdong, Guangxi, Guizhou, Hainan, Henan, Hubei, A7 45 i Heetal., 2022
Hunan, Jiangsu, Jiangxi, Shaanxi, Sichuan, Taiwan, Hong Kong, and Yunnan E. kankitus
MEEEL RS VS BN MR TLOR. YL PO B, FHEREE
Y [5] L v A 4 TG W1 T i 22
Fujian, Guangdong, Guangxi, Guizhou, Hainan, Jiangsu, Jiangxi, Sichuan, Taiwan, JERREE, 2004
E. ovalis Evans P, citri A. ovalis Evans
Hong Kong, and Yunnan
JE T B2 AR TARE A 4 T i
Kasap & Sekeroglu, 2004 -
E. scutalis Athias-Henriot No reported P, citri
e SRt AR TARE i 4 T i
Assouguem et al., 2023 -
E. stipulatus Athias-Henriot No reported P, citri
b R PR WARIE A 4 T i
McMurtry et al., 1992 -
E. tularensis Congdon No reported P, citri
L VG 77 e I EER i 4 T i V577 AL
Xiao & Fadamiro, 2010
Galendromus Muma G. occidentalis Nesbitt Introduced species P, citri T. occidentalis Nesbitt
ez aim Anaf oz R RARIE A 4 T i Tsolakis et al., 2016 -
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Genus Phytoseiid mite species Distribution in China Target preys References Used or misused names
Iphiseius Berlese 1. degenerans Berlese No reported P, citri
oL Gl EEEONAEA PR WAkiE A 4 TG Villanueva & Childers,
Iphiseiodes De Leon 1. quadripilis Banks No reported P, citri 2014 _

TR RREE. R 0. MR b, JEE. Wb, WIEE. TIPE. R, Bk AMHE A TUR
J7 /N4, 2012

[ PR/ . B HBNEE P, citri B R A 06
N. barkeri Hughes Anhui, Fujian, Guangdong, Guangxi, Hainan, Hebei, Henan, Hubei, Hunan, A 46 ol A. barkeri Hughes
Lietal, 2017
Jiangxi, Shandong, Shaanxi, Taiwan, Hong Kong, and Yunnan E. kankitus
IPEE N2 7R, WEE. D) =EE A 4 TG
FH RS, 2013 -
E NS N. californicus McGregor Guangdong, Hainan, Sichuan, and Yunnan P, citri
Neoseiulus Hughes A 4 TG
Zhang et al., 2001
LENG N2 513 Fh P, citri T Al 22 il
N. cucumeris Oudemans Introduced species FEAT AR I G A. cucumeris Oudemans
ZRFIWAE, 2024
E. kankitus
SR RN Glbeis A 4 TG Fhy s G

Kim et al., 2006

N. fallacis Garman Introduced species P, citri A. fallacis Garman
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Genus Phytoseiid mite species Distribution in China Target preys References Used or misused names
AT /N 22 B RS T, . B FlEANSH A 4 T i ISl i 2
Huyen et al., 2017
N. longispinosus Evans Fujian, Guangdong, Guangxi, Hainan, Taiwan, Hong Kong, and Yunnan P, citri A. longispinosus Evans
2R dents AR HONL RS TP SN . BORIE. Wb, WM.
FARL LA P T R WL BERE
LS/ R A 4 T L2l
Anhui, Beijing, Fujian, Gansu, Guangdong, Guangxi, Guizhou, Hainan, RS, 1993
N. makuwa Ehara P, citri A. makuwa Ehara
Heilongjiang, Hubei, Hunan, Jilin, Jiangsu, Jiangxi, Liaoning, Shandong, Sichuan,
Taiwan, and Yunnan
G RS TR T S R e Wk, IR, E AR TR, T
[N T SN 17/ NN T AN 37 TN ot N = R 1 [ LA B /N 22 1
TR/ i litESI
Anhui, Fujian, Guangdong, Guangxi, Guizhou, Hainan, Hebei, Hubei, Hunan, Jilin, Nguyen & Shih, 2012 A. pseudolongispinosus
N. womersleyi Schicha P, citri
Jiangsu, Jiangxi, Liaoning, Shandong, Shanxi, Shaanxi, Shanghai, Taiwan, and Xin, Liang & Ke
Zhejiang
/INHE 2205 B /N R | B A 4 TG
Jamieson et al., 2005 -
Phytoseiulus Evans P. persimilis Athias-Henriot Introduced species P, citri
JA 2208 IR 123N I NN i I 3= T N 0 SN AN A 4 TG Kong etal., 2005 A R Al



B4 R ES A 1 A ARSI 2R SRS B
Genus Phytoseiid mite species Distribution in China Target preys References Used or misused names
Scapulaseius Karg & S. newsami Evans Fujian, Guangdong, Guangxi, Hainan, Jiangsu, Jiangxi, and Hong Kong P, citri A. newsami Evans
Oomen-Kalsbeck R RS TR TP S R IR TR, P LR, AL &
2 i 220 W AL A 4 T T2 Al 2
KT, 2022
S. okinawanus Ehara Anhui, Fujian, Guangdong, Guangxi, Guizhou, Hainan, Hunan, Jiangsu, Jiangxi, P, citri A. okinawanus Ehara
Shandong, Taiwan, Hong Kong, Yunnan, and Zhejiang
RV 57 5 A i A AR E i ESI
Kasap, 2011 -
S E R T. athiasae Pritchard & Baker No reported P, citri
Typhlodromalus Muma 73 B L PR WAkiE A 4 TG Childers & Abou-Setta,
T. peregrinus Muma No reported P, citri 1999
A AR E i ESI
T. athiasae Porath & Swirski Kasap, 2011 -
No reported P, citri
HE R AR AR E litESI
T. laurentii Ragusa & Swirski Tsolakis et al., 2016 -
Typhlodromus Scheuten No reported P, citri
A AR E i ESI
T. phialatus Athias-Henriot Ferragut et al., 1992 -
No reported P, citri



B4 R ES A 1 A ARSI 2R SRS B
Genus Phytoseiid mite species Distribution in China Target preys References Used or misused names
FE L PR WARIE A 4 T i
Pratt & Croft, 1998
T. pyri Scheuten No reported P, citri
AR WARE i 4 T i
T. rhenanoides Athias-Henrio Tsolakis et al., 2013
No reported P, citri
3 O 9/ N 1§ 2SN € 7 I SO N1 | AN 1 RN [ N [ I AN L I U8
A i A T AR BREG. UL SR A 4 T A5 i 1 2% 15
BEXRSE, 2004
T. serrulatus Ehara Anhui, Chongqing, Fujian, Gansu, Guangdong, Guangxi, Hebei, Henan, Hubei, P, citri Anthoseius serrulatus Ehara

Hunan, Jiangxi, Liaoning, Shandong, Shaanxi, Sichuan, Taiwan, and Zhejiang
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Appendix 2  Potential phytoseiid mite species used for the biological control of Panonychus citri McGregor and Eotetranychus kankitus Ehara in the citrus orchards of China

£ THLZZ 2K A o [ 19 23 A 27k SRS IR
Genus Phytoseiid species Distribution in China References Used or misused names
I Lk 252 il J7HRS TV RS
A, 2020 -
A. cinctus Corpuz & Rimando Guangdong, Guangxi, Hainan, and Yunnan
15 T Al 2% pisatep by ]
Ji/N4E, 2007 -
A. hainanensis Wu & Qian Hainan and Yunnan
T PR 2 SOV MR A R
AR, 2020 -
R2A Y A. hidakai Ehara & Bhandhufalck Guangxi, Hainan, and Yunnan
Amblyseius Berlese AEE TR SO b GRS IR YLEE. 0T, W ZRFAWNL
7 PRl 2% 0
Fujian, Guangdong, Guizhou, Hebei, Henan, Hunan, Jiangxi, Liaoning, R N, 2021 -

A. rademacheri Dosse

Shandong, and Zhejiang

1Lt IR FIL g
Wu & Ou, 2001 -
A. lianshanus Zhu &Chen Guangdong and Jiangxi

B TR RS TR WL TLO%. TLPE AT KT, 2022 -
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Genus Phytoseiid species Distribution in China References Used or misused names

A. obtuserellus Wainstein & Begljarov  Anhui, Fujian, Guangdong, Hunan, Jiangsu, Jiangxi, and Zhejiang

TR AR AR TV ST RS, b BORIE. Wb, WiES.

MRy IEH, LU s IR, v, = AT
A 14l 222

Anhui, Fujian, Guangdong, Guangxi, Guizhou, Hainan, Hebei, Heilongjiang, s, 2012 -
A. tsugawai Ehara

Hubei, Hunan, Jilin, Jiangsu, Jiangxi, Liaoning, Shandong, Shanxi, Yunnan,

and Zhejiang
R Bl 2 R TR WAL
Ji/NiSE, 2014 -
A. wuyiensis Wu & Li Fujian, Guangdong, Hunan, and Jiangxi
BRI )R AT R 2 JUARL M. BEMERE A L
SRAEEMTT N, 2021
Chanteius Wainstein C. contiguus Chant Guangdong, Hainan, Taiwan, and Hong Kong T. contignus Chant
53T 2205 M 53T L2 IR I X AT o P i 252
SRAEAMTT N, 2021
Chelaseius Muma & Denmark C. floridanus Muma East China and Hong Kong A. floridanus Muma
LRI 55 22 FLIR Hls Wb IR AR, B R
Mcmurtry, 1980 -
Euseius Wainstein E. finlandicus Oudemans Gansu, Hebei, Jiangsu, Shandong, Shaanxi, and Tibet

BNz B )\ W 37 /N2 J7R RTH5E, 2019 B )\ il 2
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References

Juizs

A B 4

Used or misused names

Neoseiulus Hughes

LR

Okiseius Ehara

UM 22

Paraphytoseius Swirski & Shechter

N. chebalingensis Wu & Ou

[ AN ]

N. imbricatus Corpuz & Rimando

ARG TN

N. subreticulatus Wu

BTG /N

N. tubus Wu & Ou

g F b

O. subtropicus Ehara

LT AU 2209

P. cracentis Corpuz & Rimando

ARTT TN 220

MR TR TV MR, IR LRI

Fujian, Guangdong, Guangxi, Hainan, Hunan, Jiangsu, and Jiangxi

J7ZRS TV BJRIL. WAL IIVE. T AR

Guangdong, Guangxi, Heilongjiang, Jilin, Jiangxi, Liaoning, and Xinjiang

EIT =N S BTN~ 1 N 32 AN SN WITNI © SN

Fujian, Guangdong, Guangxi, Guizhou, Hainan, Jiangsu, Jiangxi, Taiwan,

Yunnan, and Zhejiang

TG AR TUARS TR BN RS, WG MR VL0 GV, A

Chongqing, Fujian, Guangdong, Guangxi, Guizhou, Hainan, Hubei, Hunan,

Jiangxi, Taiwan, Hong Kong, and Yunnan

MR TR T BN I TV BV mEN S

AR T /N, 2021

RFHESE, 2019

KPS, 2023

AR T /N, 2021

AR T /N, 2021

A. chebalingensis Wu & Ou

RS 22

A. imbricatus Corpuz & Rimando

I S 2

A. subreticulatus Wu

s

Tt £ g

A. tubus Wu & Ou

7 il 2

A. subtropicus Tseng

TR

A. cracentis Corpuz & Rimando
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References
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Used or misused names

Rl £ e

Paraseiulus Muma

2R

Phytoseius Ribaga

P. orientalis Narayanan, Kaur & Ghai

T KB 221009

P. soleiger Ribaga

ZR IR AR

P. talbii Athias-Henriot

o [ L 0

P. chinensis Wu & Li

i) L £

P. fujianensis Wu

A VL2

P. hongkongensis Swirski & Shechter

Fujian, Guangdong, Guangxi, Guizhou, Hunan, Jiangxi, Taiwan, Hong Kong,

and Yunnan

Holr b, BRI LU, T AEE. . LR

Gansu, Hebei, Heilongjiang, Jiangsu, Liaoning, Inner Mongolia, Qinghai,

Shandong, and Xinjiang

HR AL

Gansu and Jiangsu

izl

Fujian

MR TR T SHNANER

Fujian, Guangdong, Guangxi, Guizhou, and Hainan

L1230 A/ SN BTN 2 01 NI 32 AN | N0 NN 1IN T T/ RN U DI TN =

FHEA W

Fujian, Guangdong, Guangxi, Guizhou, Hainan, Hubei, Jiangsu, Jiangxi,

Shandong, Sichuan, Taiwan, Hong Kong, and Yunnan

RAGRIATT /N, 2021

AR F T /N, 2021

RABFAZEIRAL, 1982

AR F T /N, 2021

WA, 1992

A. multidentatus Swirki & She
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Genus Phytoseiid species Distribution in China References Used or misused names
I A 2 JARANT S5

L 5

Phytoscutus Muma

ALLTI 475 222 0 )

Proprioseiopsis Muma

P. hugqiuensis Wu

TV 2

P. minutus Narayanan, Kaur & Ghai

I A A 220

P. nipponicus Ehara

T PR AF 22 6

P. coheni Swirski & Shechter

HEREALE 6

P. salebrosus Chant

170 RHBL A 45 2209

P. mexicanus Garman

Ji /N, 2007

Guangdong and Jiangsu

tHiE 5. BENam
Wu, 1997

Fujian, Jiangsu, Taiwan, and Yunnan
FI= =N & 7 AN R/ NN B NI 573 I < N AN N 00, N Wi NI W N
AR VO =R AT
Wu, 1997
Fujian, Gansu, Guangdong, Guangxi, Hainan, Henan, Hubei, Hunan, Jiangsu,

Jiangxi, Liaoning, Shandong, Sichuan, Yunnan, and Zhejiang

MBS TR TR BN R VLU 6. FIEBASE

<
o

Fujian, Guangdong, Guangxi, Guizhou, Hainan, Jiangxi, Taiwan, Hong Kong, W, 2012

and Yunnan

IR, BEma

AR T /N, 2021

Guangdong, Hainan, and Taiwan

JTVES TTRS VLOR, VLTGR G
Song et al., 2019

Guangxi, Guangdong, Jiangsu, Jiangxi, and Taiwan

B Jak A 0

P. hawaiiensis Swirski & Shechter

HELRE Bl 22 i

A. selebrosus Chant

BT

A. asetus Chant
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1 [52 B FT  £% l JURS IGEMEE T s 2

JH 220

Scapulaseius Karg &

Oomen-Kalsbeck

Bk

Typhlodromus Scheuten

P. ovatus Garman

S. anuwati Ehara & Bhandhufalck

AL

g

S. cantonensis Schicha

R JH 2%

g

S. siamensis Ehara & Bhandhufalck

TR T A

T. agilis Chaudhri

LIRS

T. chongmingensis Wu & Ou

SLIRE AW

T. rickeri Chant

BiER A

Guangdong, Hainan, and Taiwan

WL TR WL WL LT ILPER A

Fujian, Guangdong, Hainan, Hunan, Jiangsu, Jiangxi, and Taiwan

JTR BIEME#E

Guangdong, Taiwan, and Hong Kong

g

Hainan

HRK. AREE M. W, ISR

Chongqing, Fujian, Hainan, Hunan, Sichuan, and Yunnan

L

Shanghai

TR

Guangdong

ARG

RABRIATT /N, 2021

2RI, 2020

RAGRIATT /N, 2021

RABRIATT /N, 2021

2RI, 2020

RABRIATT /N, 2021

RABRIATT /N, 2021

RARF T /N, 2021

A. peltatus Merwe

R il

A. anuwati Ehara & Bhandhufalck



Genus

THZZ TR

Phytoseiid species

[ 9 73 Af

Distribution in China

EE PN

References

Juizs

A B 4

Used or misused names

T. ryukyuensis Ehara

LA S A g

T. submarinus Wu, Lan & Zeng

P AR E W

T. transvaalensis Nesbitt

Fujian and Taiwan

JTZRAT g

Guangdong and Guangxi

MRS TR TG BEAMGTE

Fujian, Guangdong, Guangxi, Hainan, and Taiwan

RS, 1997

F518 T4, 2008
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