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TR AE 1, (H R [R] R A PR 8 T X< 4
PR 0 Wi o A7 AE B i 25 5% . H AT, S0 T3V U 1
Hin DX G0 = AR SRR S AR S R TR R
FABIEZE i A DL 41, A DG T30 A5 76 5 B 42 AR 3 7
JBZS . B, BB IR OC 3R, X B & A e i
W MRS ER R R R A R S

Shy WA = 0 i X BROM = o A RR 2 2 Al
PRSAFPRE & AR AR LS R EHF R RR,
AWFFETF 2024—2025 47, 76 = W1 BRAR 7= X 1%
ST 4 AFRIE RO AE Y, 8 RGN A, TR E
HOBEIE 2 s AT o RS PN 25 0 0 ] 2 5 ol
PIFEESIA, P8 &R BHE il e TR | B
T 2 DR R R S S . IS LR B E
B L =50 A AR 3 P AT T 0 DX o 5 e b
J | PP B R Sh A AR LR, 8 7m SCHEER BE
PRI X6 S P 5 i 8 S B VR AL, Sk 40y 1l
DXBRORRUE H %) W, i) I o R 2 A TN R 2 5 B

P (AL BT I G B S PR P A TR SR AR
LA,

1 #RERE

1.1 iREeERl R A, W aTE iR, B A
HEE DL A R B AT R R RSE R 25 emx
23 cm, JEE R 0.03 cm, 77 5 AT AR E A GB/T
24689.4—2009 () PR AP HILAR 5 AR ), 3LH 1Y
SIRIRIMATR .

1.2 AT AER  JAA SRR
TN X, A2 s PR fE B 1, 4 Jutse HFh
A A A5 R < T 5 5 A Gl 4R Aol A BR
A, PR MR T DU T EARRAIE 1 H AR A
PR R U R R (B 2, 3, 4)F BE
JoK PR S B A T 2R OR R L L nE -k U | R
JE- 2.t | R e - b MR R 2R | EORCER AR, T
Y17 ~14ditizh 1 K.

F1 KEER
Tab. 1 General conditions of the experimental field
TS A% Uit AR JEAT A ] SLhE T F/ha
Treatment Pesticide application status Survey period Coordinates Area
1 ANJitiFl Nonuse 2024-12-09—2025-01-27 18°23'13.9" N, 109°9'26.0" E 0.129
2 i ¥ Conventional 2024-12-09—2025-04-07 18°23'15.5" N, 109°9'30.0" E 0.062
3 ¥ Conventional 2024-11-25—2025-04-07 18°242.0" N, 109°10'57.6" E 0.128
4 H }IiE il Conventional 2024-11-25—2025-04-07 18°36'15.2" N, 109°10'18.1" E 0.141

1.3 AEEKE F 2024 4F 11 H—20254F 5 H
OB PRI TR A (GR 1), TEEURES
FoEME 7 dEH A, P A3 MR A A 4
CH R Tt FH )M B 2024-11-25—2025-04
—07 FEAT A, VA A 20H U ) B B T
2024-12-09—2025-04—07 #4784, i 10K
Jit ) SR B PR 3 o 3 S B R R AT AL T,

T 2 0 R 2024-12-09—2025-01-27. AR 48 H L
FE (] L5 B STk [14] ff 8 BOBUE & 1, 25 A A
B TR 2 L3R 2.

14 KWAHE

141 FRFELRMAFHSAZFZH RHOK
VAL AT A, T[] SR FH s JBORE T 3B B 5 A
JEA SR AR TR A, B AR AR,

EEHRS

Tab.2 Growth stage division

x2
IR Hil) THEIEE )
Site Seedling stage Flower budding stage

TFAEHER THERN

Flowering and fruit setting stages Flowering and harvesting stages

1 2024-12-09—2025-01-062025-01-06—2025-01-27
2 2024-12-09—2025-01-062025-01-06—2025-01-27
3 2024-11-25—2024-12-232024—-12-23—2025-01-13
4 2024-11-25—2024-12-232024-12-23—2025-01-13

2025—01-27—2025-03-03 2025—-03-03—2025—-04-07

2025—01-13—2025—-03-03 2025—-03-03—2025—-04-07

2025—01-13—2025—-03-03 2025—-03-03—2025—-04-07
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il ek — G OB B s A, B
TR TR T . 20 em), 8B 22405, B 7 d
P — K, RS B 24 h R A S TR T
VA F R R N, P ek e R R
H07E 12.85 mol- L™ Z s rpotty ] 5206 28 40, L &
FRAUTCAETOA o PR €00 175 HR AR ORT ] 5 24 5 e (1375
R 0 200 T B (s OB, SOAR A 5 8 FH R
75 RO T i) S A sl A AT

142 FR#HFELXEFE  FHER R
J# SMZ745T #1'5 ) Z: IR (b [ 28 5% B i ) A (b
] R A AR S ) B AR AT R A8 28 5
S S AR fish £ RN B, mTRIR IR L R
EBHOKTE, WIEHEFL &, BT B 1 9 2 sk K]
EHES, W ER T R A Oh B SR B AR AT %
il o TOTE SN A YA, 8 A T HO O R AT
TE, DB e 45 R e P

1.5 ##HE5H  FIH Berger-Parker {3 B $5 45
() VAL B H R rh O3, A d=Ni/N,
Horr Ni 3R B A b B A B A A IR B

Ny [a) 8 A b i A R O R AR . SR
IBM SPSS Statistics v27.0 BT SE M, LASE
MR E MM S 5L H TR, ik
FAR RSB AE T = W R Al B4 58 Be
JEE PN DX S LN 35 7 3 6 W I S . I e TR
Z2¥)d H GraphPad Prism v9.0.2 Z: K3 AFHI1E

2 HRELSWH

2.1 EHFHESH H UG R BRSO R
AR A Y R IR A R (58 3),
4 H 6B, A& S H RMA B R AEDTFES,
WNVE A5 1, 3, 4 AU ] 3228 3 U A o8O
6], ¥4 13 F, JForp 2800 5 i RS i 2, 330
6 Fil, 288 H A2 5 Fuk 2z i A A 2 A AR AR
B, 12 Fh, s EMI R 6 B

22 EHRMEBESH AR AR E
A 1) H LR (R B8 H0h 0.757) 4
XPOL P, T A6 AT 19 LBk 7 (0.434) Fi I & £
(0.376) M AR 3E WL T FIE FH 2% H 5 BORE 11

x3 HHBEEZFRME
Tab. 3 Major pest species in pepper fields

P 1 Site
H B Y ANTHEE FH A ) Rt P A )
Order Family Species No insecticide  Conventional pesticide
1 2 3 4
4% H Thysanoptera i 2} Thripidae JRET S Thrips palmi v N N N
AEB D Frankliniella intonsa N N N N
Wl KH Ly Megalurothrips usitatus N N N N
I L) Thrips serratus N N J N
T8 W] & Thrips hawaiiensis N ~ + N
VA& 8] D Gynaikothrips ficorum ~ N N N
23# H Hemiptera  ¥F#%} Aphididae BESF Myzu persicac v v v v
Hi%F Aphis gossypii ~ - — _
WEE Aleyrodidae MK B\ Bemisia tabaci N N N N
% BT Aleurocanthus woglumi - - N N
MR} Cicadellidae  Z5/INagM I Empoasc pirisuga N N N N
MAH-18 Amrasca biguttula N N N N
XG# H Diptera HWREL Agromyzidae SEYNBETEWR Liriomyza sativae N N N N
H## H Coleoptera  M-HI%} Coccinellidae # i 4Bk Phyllotreta striolat N N N N

e N R MR (AR B AT s — FR AR

Note: v indicates detected (Occurrence at any development stage of the chili plant); — indicates not detected.
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3AHB (P S 2, 3. 4) AT WIFAR LI
R B A A Sy 32, i) B D TCEG  | fE8 oy
PEFAF (G- 4), FF A6 R WO A7 KRRy B R F 35 Fih
(PR 4) .

23 MBEHBDSHMBEZNE Al UGB
P (A 1) 1) TR gl 5 i R0 B I R s G
FIFAEIE A1 H 20 H)BEAE(1145.8 Sk-#) .
AL Z T, 55 i A% U] A i 2 Fp e 2 5 5
TG B a3, 2 e U, g W I S A h T
2 HbfAIE 3 A EA(E 1D,

ATt FH 2% HOFRSBRARCH (R A s, 1) A I e
AT WIBCR S T AR S o 1R R A R
TV A o g A R O A S R M e Y
B, R R AERFE2H LA &3 A TR
Ja, IN&] S EEREE D 4 = A, UHAE 1 A=
2 A EALER R 2 A Az 3 A A o

e RO, S B RO A . i A
JSH]DRPREITE 3 A K E 4 H WM B 4E iRk
F-(97.6 ~227.4 - B (F 1),

24 BHSDMBNESRKEFHERD ST X
LU B R B, S W53 4 B T 4T (KMO=0.6 H
L R A5G 56 P<0.05), H. PC1., PC2 11 PC3 i 2
T TR A 82.875%, Hi PC1GHR B [ F4H
) J7 22 TTHRAR 3K 53.882%, 2] T Fh R 5 M
HBENIEERIE2),

PC2 FHIF(E R 2.290, 5535 XU FAR A XL is
EIEA K H RZEURK, 5209028 0.794, 0.778, £ H
PC2 J K FIBE R 48 Ao PC3 5 fiw S AR B
SR HRBCN-0.731 Bl K, 28] PC3 N
M EEFR R
25 DHMBHESESFEFHKEXBEEST
FEF A S AT T S B B A AN

x4 FHRABESW

Tab. 4 Dominance of pest species in pepper fields

R ST P Yy PR Yy g Yk
Growth stage Site Dominance Species Dominance Species Dominance Species

1 0.757 101 S, 0.076 287 So 0.061 269 S,

i 2 0.657 657 S 0.140 636 S, 0.075 602 Sto

Seedling stage 3 0.570 898 S 0.348 556 So 0.029 486 S,
4 0.468 288 S 0.271 984 So 0.090 467 S,
1 0.433 835 S, 0.376 028 S, 0.059 531 Se

T A 2 0.792 117 S, 0.073 852 S, 0.050 398 S,

Flower budding stage 3 0.685 846 S 0.223 397 So 0.040 579 S,
4 0.462 144 S 0.399 146 So 0.045 123 S,
1 - -

TFAEHY] 2 0.414 561 S, 0.384 969 S, 0.104 933 So

Flowering and fruit

Setting stages 3 0.394 965 S 0.346 355 S, 0.152 868 Se
4 0.388 912 S, 0.341 856 S 0.177 893 Se
1 - 3

FRAERAMI 2 0.407 412 S, 0.303 866 S, 0.173 452 S

Flowering

and harvesting stages 3 0.288 505 S 0.210 268 S, 0.065 744 S
4 0.334 236 So 0.281 495 S 0.274 787 S,

TE: Sy, JNET By Sy, A Th; Sy, 530 KT Lh; Sy, #5380 L S, BME] s S, A s Sy, BREF; Sg, FRIF; So, MK H;
Syo. MAERRIIE; Sy, AT/ NGRS S o, ARIFHL S 5, SEYMBETERIE; S, BEHIABERT
Note: S,, Thrips palmi; S,, Frankliniella intonsa (Trybom); S;, Megalurothrips usitatus; S,, Thrips serratus; Ss, T. ha-

waiiensis (Morgan); Se, Gynaikothrips ficorum; S,, Aeolothrips fasciatus; Sg, Myzus persicae (Sulzer); Sy, Aphis gossypii; Sy,

Bemisia tabaci (Gennadius); S, Aleurocanthus woglumi Ashby; S,, Empoasca pirisuga Matumura; S5, Amrasca biguttul,

S\4, Liriomyza sativae Blanchard; Ss, Phyllotreta striolat (Fabricius).
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Fig. 1 Seasonal dynamics of T. palmi and F. intonsa in chili fields
TE: AHSBIAEE H (822 MR HDOUE 2 T 2243515 #P<0.05, **P<0.01, ***P< 0.001, ****P<0.0001.
Note: Differences between consecutive survey dates were analyzed by two-way ANOVA; *P<0.05, **P<0.01, ***P<0.001, ****P<(0.0001.
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Fig. 2 Principal component analysis of meteorological
factors.
e Xy, PR X, B S X, AR Xy, TR0
Xs, H i M2 s X, H R RHR T Xy, SFIIAHRRIL; Xs, fiei
AR BE s Xo, SARAHXTREE; X o, V3 H BT iE; X, AR X5,
R X5, /NG T

Note: X, Means air temperature; X,, Maximum air temperature; X3,

Minimum air temperature; X4, Mean surface temperature; Xs, Daily
maximum surface temperature; X4, Daily minimum surface temperature;
X5, Mean relative humidity; Xg, Maximum humidity; Xy, Minimum
humidity; Xy, Mean daily precipitation; X;;, Mean wind speed;
Xip, Maximum wind speed; X;3, Minimum wind speed. Similarly
hereinafter.
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FH e S F R Sl A8 5 AR B AR OCGEK, R
R R A AR, LR R 2 R R . AR
YR I, JINE] 1 5 A8 S AN [m] B 1 28 B i 4 mig
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BRIV RS oA iR £ S e TR i
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IRGE R R H EP R S A B 25 s B
A5 FR 1 R I FH 2 ) B S s AR
N 2L Ry B — AR, R A W R
AR GEALE R 2 F A el TR &AM E
an A AL A S . NSRBI R R, A0 A 1)
] F 2025 4 1 A, H&AREEYIE N 17.2°C, H
2025 4F 2 HAXAT 1 d B K i an A 5T 40 1) B9
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Fig. 3 Grey relational analysis (GRA) between Thrips population dynamics and meteorological factors
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Survey of pest species in pepper fields and the relationship
between thrips population dynamics and meteorological

factors in Sanya, Hainan

Han Xiaolong'*, Wu Mingyue?, Luo Feng?, Liu Yong’, Zou Xiang’?, Lin Yingtao’,

Xie Wen**, Kong Xiangyi**

(1. School of Tropical Agriculture and Forestry, Hainan University, Danzhou, Hainan 571737, China; 2. Sanya Institute of
Tropical Agricultural Sciences, Sanya, Hainan 572000, China; 3. Sanya Nanfan Research Institute, Chinese Academy of
Agricultural Sciences, Sanya, Hainan 572024, China; 4. .Institute of Vegetables and Flowers, Chinese Academy
of Agricultural Sciences, Beijing 100081, China)

Abstract: To clarify the species composition of major pests in pepper fields in Sanya, Hainan, and the relationship between thrips
population dynamics and meteorological factors, a systematic survey of pest species and thrips population dynamics was
conducted during the pepper growing season from November 2024 to May 2025, and their association with key meteorological
factors was analyzed. The results showed that the dominant pests in Sanya pepper fields were thrips, with Thrips palmi and
Frankliniella intonsa being the dominant species. Thrips pests occurred at all the growth stages of pepper, but their population
dynamics exhibited distinct growth stage-specific differences: the seedling stage was a low-incidence period, and the flowering
and fruit-setting stages were the peak population period, during which the number of F. intonsa significantly exceeded that of 7.
palmi. The damage decreased during the flowering and harvesting stages, and by the end of the survey, T. palmi once again
became dominant. Correlation analysis indicated that meteorological factors during the flowering and fruit-setting stages had a
significant influence on thrips population numbers, showing significant positive correlations with average temperature, minimum
temperature, average surface temperature, daily maximum/minimum surface temperature, and maximum humidity. All these
findings reveal the pest species composition, dominant pest populations, dynamics of dominant thrips pests, and the key influence
of meteorological factors on thrips population dynamics in pepper fields, providing a scientific basis for the precise monitoring
and formulation of control strategies against thrips pests in pepper fields in the Sanya region.

Keywords: pepper; thrips; population dynamics; dominant species; Sanya, Hainan; meteorological factors.
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