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The population dynamics of phytoseiid mites on tangerine
Shatangju and the causes analysis
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Abstract [Aim] To better understand the effects of chemical controls and weeds on the population structure and dynamics
of phytoseiid mites on Citrus reticulita Blanco. The findings will provide a theoretical foundation for the establishment of a
comprehensive control-based prevention system for citrus pests using predatory mites. [Methods] Between April 2021 and
December 2023, continuous field investigations were carried out on the citrus and weeds growing around the trees in the same
Shatangju orchard. Five-point sampling and shaking-off-the-plate methods were used to measure the population dynamics of
predatory mites at independent fixed sites. Predatory mite samples were collected using the plant-flapping plate method. The
species were identified and counted using a microscope. The pesticides applied were recorded and the population structure and
dynamics of phytoseiid mites were analyzed. [Results] The main phytoseiid species identified in the Shatangju orchard were
Amblyseius eharai Amitai & Swirski, Neoseiulus californicus (McGregor), Amblyseius obtuserellus Wainstein & Begljarov,

Euseius nicholsi (Ehara et Lee), N. longispinosus (Evans) and Proprioseiopsis mexicanus Garman. P. mexicanus was the
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dominant species found on weeds growing around the Shatangju trees. N. makuwa Ehara and Scapulaseius okinawanus (Ehara)

were only found on the weeds. N. californicus and P. mexicanus had similar population dynamics on the Shatangju trees and

weeds, with corresponding peak periods. [Conclusion]

There was no significant effect of chemical pesticides on the

population structure of phytoseiid mites in the Shatangju orchard. Under natural conditions, N. californicus and A. eharai were

the dominant species, although there was a significant difference in the timing of their population peaks. N. californicus had a

significantly higher tolerance to the chemical pesticides than the other phytoseiid mites in the orchard. The use of

beta-cypermethrin in the field has an inhibitory effect on the population growth of phytoseiid mites and the use of herbicides

indirectly destroys the stability of phytoseiid mites in citrus orchards. In contrast, weeds have a positive effect on stabilizing

the population of predatory mites in the orchard and should therefore be encouraged.

Key words phytoseiid mites; Citrus reticulita; population dynamics; pesticides; weeds

YA Citrus reticulita Blanco Ji 7= T %%,
T HE A, A 20 22 90 A E L
o, FE AR, R AR ALY
FR A, WESTAR L TP, AR A
R 7 e AR 2 Sl A (=2 f ] 2
2021) .

L 22 0 2 A A el v oY B AR R, % M A
T BA & R4 HIE (Liang and Huang,
1994 ; Nyrop et al., 1998 ; Aguilar-Fenollosa et al.,
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Tablel Therecordsof chemical pesticidesused in the chemical control areas of Shatangju orchard in 2021

HACH-H) Ab2F 2SR I FK Types and names of chemicals
Date
(month-day) 1 7| Insecticide A T4 Fungicide [4:%557] Herbicide AR Acaricide
4.06-4.21 - AR AT Pyraclostrobin - -
(25% 775, 1500 4% )
(25%SC, 1500 x )
421-5.06 =& S 25 ME Beta-cypermethrin - Z57 % Ethylicin - -
(4.5%Lih, 1000 1% ) (30%Lih, 1000 1% )
(4.5%EC, 1 000 x ) (30%EC, 1 000 x)
5.06-5.20  BEH Bk Acetamiprid - a
(5%%Li, 4000 1% )
(5%EC, 4 000 x )
5.20-6.05 - fRARHEF Mancozeb - -
(80% AT IRPERI ) ,
500 1)
(80%WP, 500 x)
6.05-6.25 - fRARHE#E Mancozeb AL BTk SR 518 Abamectin
( 80% A BRI, Glufosinate- & spirodiclofen
500 1% ) ammonum (28%&TEH, 1500
(80%WP, 500 X ) CLO% AT, g
200 %) (28%SC, 1 500 )
(10%SL, 200 x )
6.25-7.08 & 1% Thiamethoxam - -

(25%7K43EGR], 3 000 %)
(25%WG, 3 000 x )
e H ik Acetamiprid
(5%FLif, 4000 f%)
(5%EC, 4 000 x)
1% i1 Ji2 Clothianidin
(30%&T75, 2000 1)
(30%SC, 2 000 x )
W Buprofezin
(22%TT B PR, 2000 £ )
(22%WP, 2 000 x )
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4£3% 1 (Table 1 continued)
HIACH-H) AL 2E 2RI 4 FR Types and names of chemicals
(molr?;lt.eday) A ) Insecticide A B Fungicide [ EL5) Herbicide A7 Acaricide
7.08-7.27 1 H{ %% Thiamethoxam 5% & Kasugamycin - -
(25%7K ORI, 3000 4% ) (2%, 500 4% )
(25%WG, 3 000 X ) (2%SL, 500 X )
7.27-8.10 g 1 BZ Thiamethoxam 6% & Kasugamycin - -
(25%7K A HOREAR, 3000 4% ) (2%AT R, 500 % )
(25%WG, 3 000 X ) (2%SL, 500 x)
1€ 1% Clothianidin
(30%E3F5), 2000 1% )
(30%SC, 2 000 x )
¥l Petroleum oil
(99%ZLi, 200 %)
(99%EC, 200 X )
8.10-8.22 7" ¥y Petroleum oil 5% % Kasugamycin - -
(99%ZLil, 200 1% ) (2%AT #7500 4% )
(99%EC, 200 x ) (2%SL, 500 x)
8.22-9.06  m5k A F 246G Beta-cypermethrin - oA FATZfE 1§ 2 Abamectin
(4.5%FL3, 1000 £%) Glufosinate-ammoniu  ( 1.8%%LH, 1 500 1% )
(4.5%EC, 1 000 X ) me N (1.8%EC, 1 500 X )
BE 117 Clothianidin ; 10% A ¥, 200
(30%:E 1751, 2000 %) fi%)
(30%SC, 2 000 X ) (10%SL, 200 x)
B 413l Petroleum oil
(99%ZLif, 200 %)
(99%EC, 200 X )
9.06-9.23  ER 5B 25 R Beta-cypermethrin PR} Prochloraz - -
(4.5%FL.ur, 1000 F%) (40%7KFL3, 500 %)
(4.5%EC, 1 000 ) (40%EW, 500 X )
1€ 1 1% Clothianidin
(30%E3F5), 2000 %)
(30%SC, 2 000 x )
Wil Petroleum oil
(99%ZLi, 200 %)
(99%EC, 200 X )
9.23-10.07 g% Clothianidin 1R 7R 4% BF Mancozeb - -
(30%E 5, 2000 £%) ( 80% FIIBPEM 7,
(30%SC, 2 000 x) 500 £ )
Wil Petroleum oil (80%WP, 500 x )
(99%ZLif, 200 1% )
(99%EC, 200 X )
10.07-10.26 WEH % Clothianidin ARG B Mancozeb - PB4 3R Abamectin

(30%E7FH], 2000 1% )
(30%SC, 2 000 x )

( 80% ] R PRI,
500 1% )
(80%WP, 500 x )

( 1.8%FLi, 1 500 £ )
(1.8%EC, 1 500 x )
Z MBI E Cyetpyrafen
(30%E:IF5,3 000 £% )
(30%SC, 3 000 )
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4% 1 (Table 1 continued)
HEICA-H) fh2f b 28R F 24 Fk Types and names of chemicals
Date
(month-day) A B Insecticide A7 Fungicide [ EL5) Herbicide M7 Acaricide
10.26-11.10 - K& Prochloraz L -

(40%7KFL5,
(40%EW, 500 x )

1L.10-11.23 "3 Petroleum oil
(99%3ZLi, 200 1)
(99%EC, 200 X))

500 /% ) Glufosinate-ammonium
(10% AT )

200 %)

(10%SL, 200 x )

7% % Ethylicin - -
(30%FLy, 1000 1% )
(30%EC, 1 000 x)

11.23-12.07 - - - -
12.07-12.23 - Y2545 47 Mancozeb - HUfi iR Propargite
( 80% Al MR, (73%3LiHl, 2 000 £ )
500 £%) (73%EC, 2 000 x )

(80%WP, 500 )

— FORMLTUTCEE, TRIF . 1000 A5 27 2577 6 R AR R RL, e MR R 1 2 T 5 AR TR] o

— means no data in this item, the same below. “1 000 X ” means the chemicals were diluted 1 000 times with water before

used, the other concentrations are expressed in the same way. EC: Emulsifiable concentrate; EW: Emulsion, oil in water; SC:
Suspension concentrate; SL: Soluble concentrate; WG: Water dispersible granule; WP: Wettable powder.

13 HEAITESN

131 WHREMRETE MR EE
Z (hEIE: TEEIY (56 47 8) )
(R{FE%, 2009; Xuetal., 2013) , 220
P #2242  Demite 55 (2023 ) HE57 TELAR
LI AR AR, A TR S A FR S IR
206 R 5025 S H A F AR IR L) (=4
FAFIT /N, 2021) o

132 WHREHMESIT RPN
BRI RIE T3 R Hai Wi, el 2
G IEL GO =18

133 MHREMEBHEFMESH HErF
BERCERRE K ] Berger-Parker (LA 85U D )
7M1 o D = Nuax/N, 3 Niax APEFHFP Y K
FREEECE ; N oy 2dByFhng S A% (i,
2002) .

2 GERESH

21 FARAERERHEARBFOFMEST

2021 AFEVPHIRGRT [ A R A A B R 2k
F 5 R, RIS . M E NG |l

FEAlizz b A. obtuserellus Wainstein & Begljarov .
Je B 22 3 A K ) /22 8 N, longispinosus
(Evans)o H:H, X BE X Py o) I 38 2 Y1 5 il 2 0
FUM TN, B AR EC I 0.49 FN
0.40; FRLHEZY X T1 P EYPLIFRAA I r/s
Dedgh 1 AR, DLEESREC 082 (£2) .

2022 A, HRLIEZ X YRR AR I A 2
FRZEAALL 2021 4FHEIM T 1 A, A&7 B AT
2% Proprioseiopsis mexicanus Garman, 5T
AN VD WA AR LR SRR, DR FR AL
R 0.55; HR ML G 22055 , (L BEHE %M 0.27,
TR A DX PN 2% B AT 2 W A S AH B VD R AR R L 1Y
L 2 0 B0 T e PG L Wl R R /N,
TN BB /NG RN o 4 g . A LA B
Fofr 2 B8 VG RF DL A o 22 i, IR SRECN 0.78

(%£2).

2023 AF, CH U2 DX VAR AR T A 2
2 2022 FFANFIE B, PLsFpE Iy
BN, LR EFRECN 0.47; HUCHTLR B2
W, DR EEFREUN 0.23 VA X N 426 LR 22 i
FRSAR B UD AR L A AE 22 W Fh 2 Z P Fl, 4333
JE ELSRHT /NI RN 2R R 2 2R AR
S5 PUEHL AT PE 2, PLAJERRECN 0.40; HUGE
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R 2 2021-2023 EARAER D IEF R EABRE FEZH LS THE
Table2 The phytoseiid mites collected on Shatangju and weeds around citrus trees

AMEFE (N) Individual number fE#EFE%L (D) Dominance index

LAl e
Species of phytoseiid mites CK TI T2 T2W T3 T3W CK TI T2 T2W T3 T3W
AH 2R 1303 742 593 188 384 293
Phytoseiidae
TN 357 7N 22 Ul 520 611 327 13 181 97 0.40 0.82 0.55 0.07 0.47 0.33
Neoseiulus californicus (McGregor)
VI JE Gl 2 U 634 7 162 9 89 24 049 0.01 0.27 0.05 0.23 0.08
Amblyseius eharai Amitai & Swirski
il T Al it 95 34 31 4 9 16 0.07 0.05 0.05 0.02 0.02 0.05
Amblyseius obtuserellus Wainstein & Begljarov
JE K B 34 2 1 - 34 5 0.03 0.00 0.00 — 0.09 0.02
Euseius nicholsi (Ehara et Lee)
K Bl 7 /N e el 20 88 4 - 31 7 0.02 0.12 0.01 — 0.08 0.02
Neoseiulus longispinosus (Evans)
S G B 6 7 - - 68 147 40 116 - - 0.11 0.78 0.10 0.40
Proprioseiopsis mexicanus Garman
BN - - - 10 - 10 - - - 005 - 003
Neoseiulus makuwa Ehara
PR JE 2k - - - 5 - 18 - - - 003 - 0.06

Scapul aseius okinawanus (Ehara)

CK: XtHEIX; TI:
FUMEZ X ; T3W: 2023 % MG 2Y X N ZRH

2021 AEEHIMEZY X ; T2: 2022 AEHHMIZYX ; T2W: 2022 SRR M2 X N 25 T3 2023 4E%

CK: Control; T1: Normal chemical control area in 2021; T2: Normal chemical control area in 2022; T2W: Weed in normal
chemical control area in 2022; T3: Normal chemical control area in 2023; T3W: Weed in chemical control area in 2023.

TN/ NBd, LB REEC 033 (£2) o
22 ARBEERFEFEEZHOFENS

221 XMBXRDEZSETEEZWHOMENDS
2021 AN HE X YA b 32 B A 2 i b 2 K HE
WEHAARTE (K1) o 78 8 A 10 HZHi, VG
OEEF I, N4 H 6 HE 8 H
10 H, 2 405EH, 25084 H 21 HM 7
AH8H. 8H2HZE12H23H, M#HKIT
JREGg, WA 2 A mEH, 49 H 23 H
M1t H23H, N7H27 HE 10 H 26 H, 4
EEELWLE M B N AR BT 1 AN
g, 10 A 7 HIS, BEEINMEIN R AL
HIY LT, BRI R EEECE TR, 10 H
26 H, J0HUEr/ING ik 2R AR B fem e, 11
A 10 HIFGR, s /Nae il 5 i 1R o 2 T R

VLA 2 Wl B 2 s 2 M 4 A e 0 11 B P )
[E5r51h 9 H 6 HF1 9 H 23 H, {HAKHEEN
P[] S SR SN M A /N 22l

222 2021 EMAR T1ibHERE L EEHEIZHN
FEEENZS 2021 4Rtz X T1 VOB I, (R4
52l TP SHIT 70 25 gl %) o B 5 i B [ A A AH 55
Hemewmn e (K2) . NdH6HZES6
A5 H, IGE N R REECRE PR T R,
7TH8HZETH 27 H, M/ N B
T, MEEREE R, s H1I0 HE=E9 H 23 H,
TP /N RS o A Rk, 10 7 H
210 H 26 H /NG i 55 i 38 S0 AF B A i
11 A 10 HE 12 A 23 H, I/ B
PUTHRE, H BRI TR 25 2 50 kAR 1L,

223 20R2FMHRX T2 EREMEE FTER
SEEFRTEEBNS 2022 4FHEZY X T2 VMG AN 2y
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1 Thepopulation dynamics of major phytoseiid mites on Shatangju in the CK areain 2021

—o— JnMHT/NGE N. californicus
--0-- JLJEAEZEE A. eharai
- —A— - GBEEEEE A, obtuserellus

. B - _ - -
= A N TS - © SR - S

0 * : : : - A
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VZE HH# (A/H ) Date of investigation (month/day)
2 2021 FHEARX T1iiER L X EEEHMENMBELEHNS

2 The population dynamics of major phytoseiid mites on Shatangju in theT1 area in 2021

BB IR /NG b RN S5 VY B ET A e i A 7 A 21 Hy AR 1 AR VY AMIET AR 22 it 3
B ) 2 R S A (E13) o 6 H 6 HZAT, AR, miEHE R 7 A 21 Ho 8
MG EMUE N A 2 A/NEgH , &2 A 23 HE 10 H 24 H, ARG E TNt
HI1sHMSHI18H, 6 H6 HESHIH, # FEECR I 2 B AIR , 55 PG R 2 7 A A 1
A7 LN N R 0 A A A e 0, e U H MAEFEEH, SEH N9 H 20 Hy 245 158
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BT 2 2 R B TR A 2 ) A
AR 4 B o VOB LN BTN e
T BN AT 3 At El B, il 4 H 7

—o— M _E M /NG N. californicus on citrus
180T —a— i - SR PR 4R 22 P. mexicanus on citrus
~o JUEE FANNET /NG N. californicus on weeds
160 come ZUEE RV EMUIRTAE S P. mexicanus on weeds
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Fig. 3 The population dynamics of major phytoseiid mites on Shatangju and weeds
in the chemical control area in 2022
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Fig. 4 The population dynamics of major phytoseiid mites on Shatangju and
weedsin the chemical control areain 2023
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HESH2H.8H2H=E10H10H ., 11 A
SHZ 11 H23 H, H, EmigH N5 H 5 H;
VO WEARG b 55 VG BRI 23 6 7 3 A B 1) B N AR
H1AEEREE, 6 H21 HET7HTH, &
WEH S 7 H 7 H o 228 LT /INGb AE  A fsf
BN 2 A migntmlBe, a5l& s A2 HE
TATH. 11 A2 HE 12 A 8 H, HrhfHEmik
HN 6 H 5 H ;245 1 227G aH ULy 4h 2 6 76 8 A
BFRIBE A 2 ARt E B, 2)& 6 H 21
Hz8H7H. 11 HA2HZ 1248 H, Hr,
kmWEHRN7H 7H,

3 itig

HELE 3 AP AT LSRRI, Al — M B VDB A
F14) AL 222 5 A A 8 SRy TN I /N2, R R IR
BEZIE TR AN Ak 27 A 25 1 ) R X VAR | L
Jir i 2 5 Vo DI A B v M i /N bl R
25 X VD WA I IR S i R 2 AR B AR
A6, AEIH 3 /N 222 i e A0 3 B W 3 v T e A
2% o T 7N 22 RTS8 R M AR b L
FIDE TR, X RHAR 4 TUE 2 B I 3 s il 4
I (DR FIRKE A, 19895 RIS, 1990;
Kishimoto et al., 2007; ERFEL, 2013; Fi/h
Wi4% 20145 Kishimoto, 2014; 2545755 , 2021 ).,
A FE L5 R, PR 22 i 2 VWA i f
P, BRAMME L SEHAAEDEER,
2021 4F 8 H 10 HZ T, T /INak i Ay /) f
R, 8 H 22 HZJE, VLI /NG iy
B/ I A R SR BRAURR RSN, Bk
U, A2 5 W 35K VR AT S g o R 3 A AR R i 32 22
o I T /NGt T R sl 2 i o3 ) s T 1
R (i R R ) A R ()&t
¥ ) (McMurtry et al., 2013) , FiflA[HE
T B 28 R 0 s L8 PR T R K O B A TT
R [8] 9 B 90 K 545 2% ( Aguilar-Fenollosa et al.,
2011) . & Ak &\ Dialeurodes citri (Ashmead)
MRS R E R, DB A E (R
MEAE, 2012) , 2021 4FQYH A 45 L R,
8 A 22 HZJE, MG AMEE L & P

RN (B AR R TR ) o VI Bl 22 %o b A 1
AT BRI B RE T, VLR G nT LA o
WM B ECRAER A RE AR E (BREGAE,
2021) , JLRETEEA T DIAESE AR EY,
PIAERFFP RS OROCIRSE, 2021) o ELRHT
JINEEIHG SR R A Bl v ) LA, I HLX A —
EPERIIER GRS, 1990) , WA
IR b R IAT LM /ING G, B AE R ARG R
ORI, ST B /IN X R A 0 4
YERA TR — 2058

A2t FE T 11X 55 5% R XA L 3 2 3] ) e %
MRS —3, (RHAERFAR, T1 KARHFL
A TN /N | Kol R XA T A 5 s R o i
/NEgE, FVEJRARZEETE T1 X Hh (R 250 I s
o CAMFFREE SRR, I /N A R TR
Sl I X A 24 (BT T R, A A B A 24
FIRRERE A 50%-60% 1K) 5 FEl A7 AE I 57 /)N
205, ARAE A it AR AT A2 e 2 1 SR el v LT
B RIA NN Hr /N ( Kishimoto et al., 2007 ).
T/ (2014 ) BFFTEs SRR, 22 AR AT
A 245 b B AR AR Tl b, A 2 i O A X A
Flr, AEAEALZABTIA X, VTRl S B A /b a2
Wl L, Wari 2 (2015) BF9E T AR S HE
Jiti T H AL Gl o AR S I R A, SRR,
FEH AL B IR X, 8 ) Ha) Z i im0 /N2
JtF; 8 AhAl)E, Mk A 2 il FH
b T DB g 2 T 1 R AR e

feegegrp, iU (g ) 00062 i Y 52 i
R T RN (F/NIEE, 20135 fREKR5,
2013) o 2021 4%, AKX T1 SXFREXALL,
R W EE R B 4 6 HE 4
20H. 6 HSHE6H2SH. 8 H2HE9H
6 HF9 A 6 HE9 A 23 H. X 2021 444
FHZGIG B, il £ 06tk 22 R TR B) B P 5 v A S
4T . b ae I R R AR X 3 b Ak 24 1) 1
FHB ) B o e 3SR A8 TR ) 22 A £ I L
B Emiate (/MBI 2013 ) 5 AH MR B TS ) 4
T U6 1) T 1 1 R AT AR, (I e ik P 5 T K R
71l ¥ Trichogramma ostriniae Pang et Chen [ 7
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Afie A B, MR B G EHSE, 2022 );
R AR B A B, H R Y
i, AR R R A 2 R LA KR EVE T, BbiA
S FEIAEAE (220 ) X M b idh el A B
faE/EMH ( Aguilar-Fenollosa et al., 2011) .

2022 F1 2023 4FELEP AR TR A S5 R R
R b R 2 R 2 S5 AL S A A A b A —
e, T H 28 E A SRR . ST EHM
B0 22 0 2 VD WA ] PR i O, A
NN A AR AR, AR PSRRI ET A
ST DUAVE AN TR, A VAR L ) A 22 06 I 3
fift o Bl P. asetus (Chant)Je: 28 P4 BHUATHE
ZEFY R4, WEEY L EAREY R Z (R
Hima Fr /N, 2021) o A5 PG AU A4 22 7] L
HEZMEY, SIGES | kalAZfhrk i,
SR R A K&, BARFESAE ., HE
TN P G R B D R SR AR AR AR 20205
INFIAE, 2022 ) o I B/ INZE A A AR L A
PR, AT E AR BT, R E AR
TIP3/ IN 2206 Ao 0 i ol 2 0 i, B SR ] 2
AT VIAE Ay 10 p 5857 70N 22 6 149 1 B JE 47 o 2% BT
SR Bl A it s e MR AR E R (TR A,
1990) .

R, FESERRAE 7=, ey Rk S U T R R
FUN A, AT DABERRIDR R | SRR L it
AR IR, W FE IR R S H 2R Y B A S5 T P T /) 22 il
FEPER/INI R (g ) 77 (BEGESE, 2019) o nit
WA Pk T 7 XS A A7 el 0 A d £ il 1 52 T A R —
LA

4 Zig

Mo A 24 U0 A L 2 0 1 b R 4 R 4
JEBA RFRE . FARIRESTS , VWA Pl (A 2%
Sl DL AT S A I PH /It R DA 2 0, b
e H e WIS 8] BEAF A S0 35 2 5 o NN BT /N g of
Pz 2 BRI 52 LA BRI, TH 1)
A5 D v 280 S T4 T 2 = 4 ) R A A 2 il )
FIRESG I o 2 0 TR SR e Pl i A e R A
BUAR T, Ao RT3 e 5] 2 T 42 A DR A A7 el P AR 2
SRR AR E M
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