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Abstract; Thrips hawaiiensis ( Morgan) ( Thysanoptera; Thripidae) , which originates in Oriental and Pacific regions, is
one of the economically critical thrips pest. As T. hawaiiensis has a marked thigmokinetic behavior, invasive capacity, high
fecundity, and a short life-cycle, it is a potential worldwide pest of numerous plants, such as mango, banana, citrus, tea,
coffee,, and many horticultural plants. At present, T. hawaiiensts is known to cause serious damages to all species of banana
crops cultivated in China. In particular, the thrips has been a key pest of the banana crops at the flowering stage, leading to
large annual economic losses because of yield reductions and management costs. Understanding the population dynamics of a

particular pest is important to monitor and predict the occurrence of the pest, and then proposing a cost-effective and eco-
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friendly integrated pest management (IPM) strategy. To date, however, the life history characteristics of the field T.
hawaiiensis population remain largely unknown. In the present study, field-based experiments were conducted to investigate
the population activity, rhythm, dynamics, spatial distribution pattern, and sex ratio of T. hawaiiensis. Moreover, 3 major
banana planting areas, Chengmai of Hainan, Yulin of Guangxi, and Jinghong of Yunnan and 3 species of banana plants,
Musa cavendish AAA, Musa acuminata Lour, and Musa paradisiaca AA were selected for the experiments. The blue-sticky
cards and field survey were used for the experiments. All of these works were carried out from 2016 to 2018. Our results
revealed that the adult 7. hawaiiensis were active in the heights from 0.5 m to 15 m and most of the thrips were captured in
the heights from 2 m to 6 m, indicating that the thrips population could be significantly correlated with the height. The field
survey also revealed that T. hawaiiensis had a similar trend of daily activity rhythm in sunny-, cloudy-, and rainy-day,
showing that the peak period was from 12:00 am to 16:00 pm. The thrips were not active at night and in the cloudy-, and
rainy-day. The population dynamics of T. hawaiiensis was not influenced by the banana species and planting areas, with a
similar pattern of population dynamics in the banana orchards tested. Importantly, it seemed that the banana growing season
played a key role in the growth and declining rhythm of the thrips population, showing that T. hawaiiensis exhibited a single-
peaked preference. A rapid population increase was observed during the flower-bud stage, and the peak time was in the
flowering stage, while few of the thrips occurred in the other crop season. Aggregation index and Taylor regression analysis
revealed that T. hawaiiensis had an aggregating distribution in the banana orchards. Finally, sex ratio analysis demonstrated
that T. hawaiiensis was a female-dominant species, with approximately 70% female rate. Overall, the current study helps in
understanding the population activity rhythm, dynamics, and spatial distribution pattern of adult T. hawaiiensis in banana
orchards. These results would expand the basic knowledge of the ecological characteristics of T. hawaiiensis, providing
useful information for implementing better forecast system and integrated pest management strategies for 7. hawaiiensis

control programs.

Key Words: Thrips hawaiiensis; banana; activity rhythm; population dynamics; spatial distribution; pest control

TR RS R AR S R TR E P b X S = AR, TE ol X b 6 0 & R vh il %
BOCHBMIEMN ., ARGl ST E & M A A RE X 45 8 s T R A SR XA R
A T EYOR R R A T RN B A AR T R A R A 7 B 3 T PR R e R R A A
PMAERE AR, TR A AW RO & 5 o B & D (Thrips hawaiiensis) 1% HUBESE F JLF- i A B9 7 4L Al
SRR EAE R EEE R

Eﬂg%ﬁgﬁa(Thysanoptera)EE%%B‘J%%,ﬂP@ﬁ%iﬁggfﬁﬁ\%ﬁ&*ﬁﬁf/ﬁ%w i Ly
PR R A B/ INTI R T S EL A Ty v | R O R o e e S AR 0 2 P B T R T I PR 4l
BN NI R E T M T — e WA 2R R T RO X, BRI YRR
A2 ER S HIX T B A ERYOE 0T RS A A U M R AR
DA B R Z BAETFRER) > 2 SR LA SR BT AR RS O S S O 52 IR S R R R
TR AR SO T, DT R SR A 2R DR (B i T P 4 2 B A X M ] 1 (3 43 2R R
PRt BT ARAERTAEOR N R T a  A  THTTR TARCRAE

APt 7 ST T ) P9 Sl AR S R B A8 XS MEAL I DU il SR 2 Bhiih B B e B ) H2H
A G i) o 7 A6 Pl )35 3 A T LR S s () 0 AT R DRI, 58 T AR F R R G A T A AR
E Oy R~ Py S T eE SN D & N i e (R P N T e oW e RS O i S N /R S [ T W
] o3 A s Jey S P b . BIFE S SR mT Sk B i ] 5 (0 A A 0 19 402 15 B v 4 PR B S R A AR

1 #R57FE

1.1 g HEAL
IRIG HA T EF 8 5 (110.00°E, 19.75°N) 51lfi1 5 (109.69°E, 19.91°N) . J P EAK(110.17°E, 22.63°N)
M5k (100.80°F, 22.02°N) , Ffak 424 M B e i A [l T e i 06, 96 v V8 30 0 el (384K b oy < LG

http ; //www.ecologica.cn



13 2l A A AR Dol B i 2 RS BRI AR BTG S T RO 22 R A 3

7 (Musa acuminate Lour) F1“ 225857 #” ( Musa paradisiaca AA) | Il =5 B9 L5 A0 “ B K885 (Musa cavendish
AAA) TP EAR = R S R A o <« VG ALY ST EE K 60 m FE 50 m A% O IR T,
AN A B) |, T A A el P /K 24 0 2 T A
1.2 e

WA O OB 0 A TR 2R TR RA R, @A 25 em 98 20 em, WAIVR A, 3 K B 435—492
nm( ZEH A AL |
1.3 75 A5 [l ¥ Mo o 2 (1% 305 2 v A 0]

Sy A e i 7 A A ol A %) T v R G A OO RN TS Bl e B R B A R, 1 T 2017
4 15—17 BRI M A BE B B AERE R N T iR A E YA TR . eIt 16 4>
AT B bR S b g B 3 4 :0.5.1.0.,.2.0.,.3.0 .4.0.,5.0.,6.0.7.0.,8.0.9.0,10.0,11.0 ,12.0,13.0 ,14.0 m #1 15.
O m, FEAR I LI 2 S AR O, BEEUPT A Ak 2 S5 [ A — MR FE 2R 15—16 m AT BERD AN 0.5
m ARG | 43 0 FE TR 4 B AR 22 [ 5 1 R (b, SR e A A o O T A el T 4 4 1 %) S L O FH Ak
sz Le e, RR X AT, 76 3 A XSRS A T, B XU E S AR AT IEEZY 10.0 m, 3 dJ5(4 H 17
H) P A Ge it dobi b 098 B8k | SR e — s AR R R il b i) -7 Y8
1.4 75 A el 3 M s S (%) H [R) 5 ERAH 5T

AR B S o AR P BRSO EUAY B S S A O, A3 TR K B RN RN R O e 7
FEFE N HRITEE, 358 T 2017 4F 4 H 78 44 1 B 0% B P A 45 [ N R AT, B VR A T eI, X8
BRI A% O XY 230 3 HUNX R/ N IXGEFE 5 R i (s b, B/ X7 A s R HES b T W — 3
BLEg L E A2 8.0 m, (AR B ML 2 2.0 m, BEJS M 06.00—20 .00 A AEE]RF 2 h P82 I 775 AR
PR M S SR AR A 8 UK, SR A A A B ) B b B P SR
1.5 AS[w] it A A A5 el v ] 5 A B2 T R AR oY

Sy Wiy i A AN [) ot o o el P R A BT A R IR T SR A, e 43 ) A T e I R ¢
PUAE” FE P (AR A] . 2016 4 11 H—2017 4F 11 7 ) fn* Bap A7 #£ 0 (2017 4F 2 H—2018 4F 2 H ), DL K
1R < R BT AR (2016 4F 3 H—2017 4F 3 7)) WEGEAS ] S R A £ el Py i Sh AR RS AS . R FH I 6005 Ui s
ERFE SUE IR A 7 3K AR (B P BRI 5 /X R/ INGREE 3 7 i Ak Ul B
[F] 1.4, BEEIRR 15 d Jadr—ak iR 3 A s Fp g e oo s sob b iy 2 50 | O A I O S48 i35 Al . O
TR SR AL A A A B E Y B 2 A K
1.6 AN[w] Hl X A 4 el o iy 5 A BE AV RE S S 28 fk

R B AN ] A 25 DX A [ e 3 P45 7 A el g g i) 5 ) P s AR AR 5 B 25 el B I R AL
55, T 2017 4% 3 H—2018 4F 3 H 43l feig R i ) P EARS 2 g St 0 U A el Py )8 e 6 B ] 5 (19 4
FERRESN AR, I SR A kA 1.5,
1.7 FFEACTE WIH I (%) 2 (8] 43 A0 A EF 9

AR U R T LD R LA AR AR A R I g R R B A el 1) AR B R o A ) B 20 d
AU A 5 R, A AT R TSR | A S Fh A A el i AR B DX R R 5 A, RS A
4 MR REALE , BT R IC S BRANZ R N 5 /AR (%) 7 5 0 i S50 g, T HAEE A P Ll (R L)

KRB RN OB R e e B3k LA 22 (V) SR (m) SR, 05 ] R s ] 20 A5 Y
BIFEFR, Beall " HILRE C(C=V/m) ,Cassie Fll Kunor B Ca $8FR[ Ca=V-m)/m*] Water Tt T34 K &
[K=m/(V/m-1) ] David Fl Moore NAFEHR 1(I=V/m-1) SEHHFETE M (M* =m+V/m-1) FIR AR
M*/m, 4 C<1,I<0,Ca<0,M" /m<1 B 040245 C=1,1=0,Ca=0,M"/m=0 NN/ ;24 C>1,1>
0,Ca>0,M"/m>1 B N BRE i |

[FIEF 2R F Taylor 771k :1g(V) = lga+blg(m) , 3K P35 B (m) 57725 (V) MR RIE 5 8, X o R T

http ; //www.ecologica.cn



4 JAE = 39 %

FEPIER b WD BRAERFIEFE R, 25 1ga<0,b<1 o %5 BE B Ry MR 0 A1 B2 2 5 24 1ga >0, 6> 1 Rl AE — 1) 8
IR A, BRI ;2 1g0>0,0=1 BRI — V)% BT B R AR (HA BB EAKBIE 190 =
0,b=1 W FPRELE—VI T BENLO
1.8 Hdlehb L5 34

IR R H Excel 2010 H1 SPSS 21. 0 B AFBEAT 7387, M F Duncan’s 3 &t 22 3 X 22 5 W& P ob 47

Ko
2 HER55H

2.1 AR E M i 95 30

1o B T A B M 8] B B T S AT I MR (B 1) o FEBOERY 0.5—15 m (Y R 294 i T 35 3,
AN R B R BB SR AR [, ALl 4 m B U AR, 5 2.3.5.6 m R L AP R HURE ) 2% S AN
F(P>0.05) ,(ALL ERZ (2 m—6 m) FYFE5HE BB 5 T A AL HE (P <0.05) , [] s v i 32 Ak 2
[l RAE R AR (P >0.05) . KL EAPREW . A0 B4 A 7E 2 m—6 m MR EEFING S, 7
OB A T R R DDA DG, 7E 0.5 m—4 m A BE AR I G i B AL, 6 m LS A o
(EIF G OB, K i1 BE AR P23 TR () SRR R BE (X)) #EA T 2 I £k BRI, 3R A DT R Y
=0.1684X*-3.7794X°+26.7425X"- 62.2652X+48.2063 (R=0.96) .

60

50

a
§ {' ab
# L
mi\mqm ab%
E
o 30 |
"
ab

%20_ ab
2 |, :
H"|o_ﬁb ’J[‘bbbbbbbb

LA hoddddd

0.5 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

7 BE Trap height/m

E1 FHAAESEFENTERNIADHE CFYMELIRER)

Fig.1 The number ( mean+SE) of Thrips hawaiiensis captured with different trap heights in banana orchards
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Fig.2 The daily activity rhythm ( mean+SE) of T. hawaiiensis under different weather conditions
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Table 1 The aggregation indexes and sex ratio ( female rate) of adult 7. hawaiiensis in different varieties of banana orchards

i B RREIE % PRGN TRORK f’j\%g W R
Plants Date m v C Ca K I M /m
MR 5.10 10.90£2.05ab  29.9271 2.7456 0.1611 3.6058 3.0229 1.1611 74.43+4.24a
Musa caven-dish 5.30 16.46+£2.84a  71.7079 4.3565 0.2039 3.5487 4.6383 1.2039 70.05+3.50a
6.20 9.58+2.00b 18.9750 1.9807 0.1024 4.3319 2.2115 1.1024 72.32+3.67a
7.10 7.64+1.86b 19.5920 2.5644 0.2048 2.5893 2.9506 1.2048 71.84+2.95a
7.30 3.74+0.79b 7.5485 2.0240 0.2745 1.3576 2.7549 1.2745 69.90+2.52a
RS 6.10 4.55+£0.20b 8.9016 1.9564 0.2102 1.8146 2.5075 1.2102 70.01+£2.98a
Musa acumi-nata 6.30 9.04+1.58a 25.2261 2.7905 0.1981 2.8812 3.1376 1.1981 68.89+2.05a
7.20 10.60+£2.03a  26.3516 2.4860 0.1401 3.8617 2.7449 1.1401 72.25+3.32a
8.10 4.75£0.34b 9.0174 1.8984 0.1891 1.9754 2.4046 1.1891 70.09+3.04a
8.30 3.28+0.20b 6.3967 1.9502 0.2897 1.1691 2.8056 1.2897 72.46+3.85a
AR 6.10 6.52+1.01a 13.2017 2.0248 0.1572 2.7262 2.3916 1.1572 71.55+3.36a
Musa parad-isiaca 6.30 4.57+0.80ab 9.0788 1.9866 0.2159 1.7970 2.5431 1.2159 68.90+2.55a
7.20 3.68+0.75b 9.0719 2.4652 0.3981 1.0871 3.3850 1.3981 70.42+2.86a
8.10 2.54+0.20b 5.9701 2.3540 0.5317 0.6552 3.8767 1.5317 71.56+2.95a
8.30 2.20+0.21b 3.9747 1.8067 0.3667 0.6642 3.3122 1.3667 69.09+2.44a

m I (/67 ) mean density (thrips/plant) ,V 7725 Variance, C ¥ HIZREL diffusion coefficient, Ca ¥ HFE 4L diffusion index, K i I
FaiTkIEN Negative binomial distribution 7 A FEAR Index of clumping , M * SEIPEFRE Mean crowded degree , M /m BYIEFR aggregating index, Fooliff
W female rate
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