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(1. =Y 2R S UE R HIEE S LR, s R K MR 2EBE, B 650201;2. =RE #/KELRBAIFE T, #K  654300)

FHE :2007—2008 4, % 2 3 48 LK A1 BE PY AL 8 AR S AT T R G2 IR A a4 07 G& 25 WA 4 B AR )  F
BT T BOR 6 R G AT G F X HZ ARl A R T T R0, S5 SRR VEAE ST T AR HUK A IR R AR R A &
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Population dynamics of Frankliniella occidentalis ( Thysanoptera: Thripidae )
along with analysis on the meteorological factors influencing the population in

pomegranate orchards
LIU Ling', CHEN Bin', LI Zhengyue" * , YANG Shisheng *,SUN Wen *

1 Key Laboratory of Agro-biodiversity and Pest Management of Education Ministry of China, College of Plant Protection, Yunnan Agricultural University,
Kunming 650201, China
2 Research Institute of Agriculture, Jianshui 654300, China

Abstract: The western flower thrips Frankliniella occidentalis ( Pergande ) has been a major pest of agricultural and
hotricultural crops in fields and greenhouses worldwide. Since its found in Beijing Municipality of China in 2003, and now
it is the serious pest in pomegranate tree of Jianshui County, Yunnan Province in recent years. The population dynamics of
the F. occidentalis in pomegranate orchards was surveyed by using gathering thrips in different positions of pomegranate
including flower, leaf, shoot and young fruit and using blue sticky cards from 2007 to 2008 in Jianshui County, Yunnan
Province. The relationship between meteorological factors including monthly mean temperature, monthly maximum
temperature, monthly minimum temperature, monthly rainfall, monthly relative humidity ( RH) and monthly evaporation
and population dynamics were analyzed using the regression analysis ( stepwise regression analysis and path analysis) , the
principal component analysis and the grey system analysis. The results indicated that during the study periods, adults of the
F. occidentalis occurred throughout the year, the lowest population was in winter season and the highest population was in
the summer season in each year. The population dynamics was single-peaked, the most serious injury stage was from March
to July, with the peak in May. The correlativity results showed that the population of F. occidentalis was significantly
positively corrlelated to monthly RH ( P<0.01), and it was positively corrleated to monthly mean temperature, monthly
minimum temperature (P<0.05), followed the regression equation as Y= -131.15+0.04 X +22.71 X,-15.76 X,, (P=

EETE - {59737 H USRI TE A TRl TS BT H (2006 CB100204) 5 25 i 4 FHE SO H (20065623 )
s B H#A:2009-12-08 ; 1T HHA:2010-09-19
* MIRAEH Corresponding author. E-mail ; linzhengyue@ 263. net
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0.002) , the multiple realtice coefficient was 0. 875, the X, , X, and X, was monthly mean temperature, monthly minimum
temperature and monthly RH. No significant correlation was found between the population of F. occidentalis and monthly
maximum temperature, monthly rainfall amounts, monthly evaporation capacity ( P>0.05). Use the stepwise regression
analysis, path analysis and decision coefficient analysis on the relations between the population of F. occidentalis and
monthly mean temperature, monthly minimum temperature and monthly RH. The results described that the monthly
minimum temperature was the major decisive factor, whose the decision coefficient was Rf3) = 3.662, and the monthly
mean temperature and the monthly RH were the primary limiting factors, whose the decision coefficient respectively were
Rf,)= -0.484 and R?5)= —-2.621. The principal component analysis indicated that the monthly minimum temperature of
the first principal component was the primary decisive factor, whose cumulative variance proportion was 73. 03% and
monthly RH of the second principal component was also the primary decisive factor, whose Load was 0. 978. The total
cumulative variance proportion of previous two principal components was 95.30% . It could be the comprehensive index of
meteorological factors to analysis the population dynamics of F. occidentalis. The grey system analysis on the relationship
between the population and the meteorological factors showed that the monthly RH was the key factors of seasonal dynamics,
whose integral was 10. And the total annual rainfall amounts was the key factors of annual dynamics, whose degreeofrelation
was 1.012, and that all the meteorological factors ranked as the Toal Annual Rainfall >Annual Mean RH>Annual Maximum

Temperature >Annual Minimum Temperature >Annual Mean Temperature.
Key Words: Frankliniella occidentalis ;population dynamics ; meteorological factors ; pomegranate

PUAE & & ( Frankliniella occidentalis , western flower thrips, WFT ) 3 J& %] & £} ( Thripidae ) . /£ #i] & J&
( Frankliniella) , IR TIL3EM , 27 FAEYIIE 60 4B 200 A &4 24040 TR 9 AE Y 38 P A0
KM 60 ZAEZ MM it B Z BRI M E BG4 1% AT 2003 456 A KE, HAl
JU5T WL R AL AR A WA oA 0 25 D PG A6 o R A A 1 R X

] A A1 2% 28 RS ] XA [R) 2 FAF ) b 76 A i) 5 0 A e sl 28 0000 041 R 7 16 56 s 5 ) T AL 1 TR AT
Y M A X PGS SRS 5L FFRRAM L REMRIRE ., ameEkE6 RAMF=XZ
—, MK NE 2 FE AR X Z— ARk &5 U X X A I R 2 ) AR B iR iz X
VG AL sai] bR 2 25 A8 AR K e A Bl 1) F2 BT, O B GE IO 2 T 4 T A i) D 1 A LA i it i SR
i, FETT R 5835 2= 1 VY AL 8] Eh R 25 A8 Sl R | il 5 VU AR B0 45 PR S (LR p A A
1 #RERZE
1.1 VHAEH] R HMe sl 25 A

A3 5T 2007 4EF1 2008 4, LA /K HL R R4 (23°41'N,102°50E , #4K 1351 m) I 4 (23°32'N,102°44'
E TR 1392 m) AR AR 7 X Bl | 2% 1 ORI R A8 BRK P —B089 4 SR el EA T B s i A o 70l e B A= L
AURARE 1A JoZ B A R B 1A, A R el BRI A AT A K LAY, R T A B R RS R
(21. 5emx15. 0cm, BV EIEER) 3 e AR A 1 Fa bR ] o e B HEAE A RS b B TR 2m , Al ] HE S AH R 29
5 mo 3—9 H Oy, Kl dubR oA RICER 1k, HAR A H A IR 1k, I S0 SE 4Rl Hol, 76 % PN 28 HU g
A, GeihvufE s A .
1.2 aij ShFheii

TEARABE N 5 fUBORE , B f BEAILZE A BB — AR B A R g 20 b b R 3 80k, A RAER (3—6
B3) AU A 23 0] T R R A R B b R AR BEALRAE 4 e 2RI (6—9 ) il A b R A&
FRALFEHLREE 5 N IAE AN S Fr it 84 4 D4R B ERFE R AE 60 ZR U 75 A 75 R A 60 4R,
HaAE A AN O A B4y ] S 3 AR il T | FHZE RIS EE 2 2R 1 Al B RSB 2 Y 8] O AR A ORAF TR
WP RFLEE . DA EARACREES A 7d P84 1 K, ASEI0 SRR ML 8 I IG I BE bR AR EIR . %5k
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1.3 SEHTFHHr

AR R T 2 A5 5 VR K B AR G o U B AR 0 X A IR A R B VG AE ] I R 1 )
22 5K FH AR R 7 22408, 25 5 W 8 M6 oK ) LSD 3 (P<<0.05) SR ALZA M4 GB35

AT BOR A R G5 Hr G R X P AL & 5 s AP e s S g, BT A B ge b o A ¥l 2 DPS Se it o i ik
PR BT
2 GHRE5HSH

2.1 VHEEI DA EEE K oA

2007 F12008 4F, FHEFK A1 178 el PN VG #6805 ol BRI 1 S o i R A BN, B R (K1) . K
HORREEECE T 3 AT LRRIN ,3—S A0y A ¥ Rt R, 2007 45512008 4EiE4E 2a 1,5 4y PUAE#T T4
TR I I 2 0 1149. 2 3L 1566. 8 Sk ARREEH 22 5 AN i (F=0.486,P>0.05) . 5 H LU, P4 AL %]
DRI TR, BASKRE ,3—7 A0, AR VG AL & D pg Ao B s T e 2, R 3—7 AR %
b R el VG A 8 RS R A AR T AR 2 Ay, PE AR R S I, W 2007 4R 7—12 H AR
WA ARG HUO PE AR BT D B A 144.1 92.8 67.1.41.4 29.3 L1 14.6 3k ,2008 4£ 1 H 12 H
S 5A 70,0 kA1 147.0 Sk
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Fig.1 The population dynamics of WFT in pomegranate orchards from 2007 to 2008 in Yunnan Province

2.2 KGR RN PIEE] T RS A 1 5

X} 2007 4£ 5 2008 4F1EZE 2a PGS H B RUR & 5 R A P ARR (X)) SR SR (X)) IIRERIR (X)) |
FRERR & (X, ) FHXIIREE (X, ) A 28K i (X, )6 MG R Z A TAR OGS T, S5 R SR W, P4 4680 5 pig e A AL
S AR A EREARR(X,) A BRI (X)) BRI (X,) JTAEXHR R (X;) J A 78
K (X, ) B AYHE S R E050 54 0. 428 0. 218 0. 485 0. 149 0. 658 Fl1-0. 356, BIFp AL R0 H 28k 5 A 28 &
RO, S HERRRRRIEMHG, o Fegics 5 7 A B2 19 AH C Mk 53 (P<0.01) , 5 A
BRI AR DG 2 3 (P<0.05) , 5 HE AR H R AT A B3 (P>0.05) , IR, 7Y
AE#T RIS S H AR A SRS A H AR EE B A8 A & UIAH 56, Horr H ARG B 592 B e AR
SRR IEFEVI(R=0.658) , 1 H fe i AL T R SR T 28 & X 3 /04 IR R GV A6 7 5 Fh i sl 2 ) s i)
BN,
2.3 RBREE X PGLLE] H il AP S AR 0 A2 A5 [0 E 4B

SETPYAE s SRR 2 Z I A sg ), R, HERR T S5 O T BERT R 2R R R 3 R R IR & L
PUAEH] R ECE 1 H Y (Y) AR R, R A HARAR R HE RN AEE (X)), S8 H X P di o
FIRE SIS A2 A T8 A mH A8, 0E SRR A6 S 850G A BNH 7R F 0 2 7KFE R P<0. 05 ik #in
e, BIBR A R F R KA P>0.01, 381 R mH 42
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Y=-131.15+0.04 X,+22.71 X,—15.76 X,

R EE A REER, AR (X)) T SRR (X)) AU AR EE (X)) Z5 G5 ) 21 P4 46 8 2 ] Fif
RS . IWARSC Tt — 2P 7n , DA A EF S A8 H 28 5 1 R 2 B EM X (F=4.32,P<
0.01) , HARAHICRECH 0. 837, UL HIZEIZ B Fl N H S ARSI TS A A T PO AL & SR A st e . VU (B i
P S AR R ] 2230 5 7 AR R 2 I 2 R DG, AR DG R BN -0. 819 (F=4.04,P<0.01) , REZEREE
0 L DAY R T B B IO R RS AN A, DU AR SRR RESh A A AR 2 5 A AR R IEAR DG {H Rk 1 2K
F(F=0.52,P>0.05) .

2.4 SN PG 4G R AR S A 1R B s AR AT

B A M5 B | 2 A A el PG AL ] S AR A A8 2 2R i A PR (X)) A SRR (X ) A
FAXHRRE (X5) ZEAE R EE R . AR L6 R 28 45 M OC R B AL, ¥ Ir v - R IR (X)) SR EEL
(V) BUAHSCER LG 70 o B A e R 5 (X)) AR i P o dEA Tl AR 0 A, ANk 1 B, A i
AR P AL B0 S A BERCR AR Sh B AR AR (R=0. 658 ), HLH 424 FH R T4 1, Ui H SRR
(AR A 4 5 e L B P AR 8 S R S . H SF X SR AN AR G I X VG A6 i) I R sh 25 i )45 FH Y R
T4 AR EHEAE R, B AR 80N 3288t H SRR & Az, iR, H SR AOR AT DUE Ry — AR
N FLHEER A P AR ST ARSI S S AL

#1 FMEERAEEEELHDMENSNEESSAENELSERSH

Table 1 Correlation and path analysis between the fluctuation of WFT adult abundance and main meteorological factors in pomegranate

orchards in Jianshui, Yunnan Province

FEIR AHIEREL EEEH )42 4 BN [a]4224F A Indirect path coefficient
Charact. Correlation Direct path Total of indirect
aracter
aracte coefficient coefficient path coefficient X, X; X
X, 0.658 0.296 0.362 0.873 -0.512
X 0. 665 2.040 -1.555 0.127 -1.682
X -0.713 -1.797 1.994 0.084 1.910

2.5 SRLBHEXPACH] DR Sh A Yo B T

PSE RO TR —A H AR AR AR e R . H AR (X)) H BRI (X)) AL A AR
JE (X5 ) iX 3 ARG R B A B340 6F PG AL i 2 H AR shaS B B PeE 280 R* =0. 830, BIiX 3 AR He
TR SRR 83.00% , 1] WX 3 NG H RS F s A F 2R E

WA R T TG A 0] T b B 0 25 1) L R e LR i HE P T RE SR [R] , Rt e R4 A AR
Xof i g 745 g (R 25 A A A THE R, AR 8 £ Z ek s BRI vE AR i 25 SRR, A R (X)) H R
SR (CXG) AR AR EE (X, ) BRI E REUT N R = —0.484 Ry = 3.662 Al R}, = -2.621, REFR
BHRNHEF A Ry, > Ris)> Ry, o TEIX 3 DMREHEE N, A RAVIR(X,) X R TR E R ECH IE(E, R &K
SRXT VU AG ST SRR S A R G SRR, &5 e PU AL SR R S S W i EE R e R R, i ARIR
(X)) FUH ARSI EE (X, ) X R A H 2 R 800 T, BEIIIX 2 AN P72 2 i Fp R Al A8 o £ 2 BRI I 2, 1
H, R B/, RSP AR (X, ) A2 B BRI R, O AR EE (XS) o
2.6 SR EXPUALH] DA S AN F T

P AR A B R A B R B R A AR S MR IR E T kAT E R b (R
2) o SBEPRELE 1A ER BRI 3. 654, 7 2 5THREE N 73.07% , i BERIG B 51 73% VL F e E
T F RS 55 2 A F M PRI 1. 112, 7 2 5THk %N 22.23% ,ARE B E BRI 22. 23% , 20K
TE 1 F R A8 O 1Y 22 STHR B Wsis )N, 43 504 3. 89% 0. 72% F10. 08% , HI 2 4>
TR Rt 22 TTIRIAE] 95.30% , TP T 2 A 5 T A HERZ I 2 1 K PE A8 T R AR AR S R4
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PIE 14 95% HO s B R, PRI AT AR DA R SR R B 25 5 AR Ao A 2 WL K 7 AR Rt sl 2

x2 ZEBKSKEZEDRS NERSNAFERBEMRIT T ERTERE
Table 2 Ariance proportion and cumulative variance proportion of principal components in 5 meteorological factors in Jianshui,

Yunnan Province

W ¥l brifi 2z FRIE(E e it oiEk®/ %
PRIN Mean Std. Deviation Figenvalue P Proportion Cumulative
Y, 18.783 4.187 3.654 73.072 73.072
Y, 28.875 3.116 1.112 22.233 95.304
Y, 10. 204 5.392 0.195 3.896 99.200
Y, 77.517 64.246 0.036 0.716 99.916
Y, 142.792 46.597 0. 004 0.084 100. 000

AR A P PRAH SCREL I 1) 0 (8 3) , BTS20 00 A8 R Rk 00
Y,=0.512 X,+0.003 X,-0.354 X,+0.331 X,-0.709 X,
Y,=0.491 X,+0.247 X,-0.319 X,-0.755 X,+0. 163 X,
TESS 1 R, AP SR B R B 5 e P9 AL 6 S A i B 2 sh ) AR &R X A B+
5 Y AR A A B UIAROC R A 1 FRUHE T C SOR T bR, 55 2 F s, A FRSIR M A S <R
2 MR R BUER K, R WA PSR femn RS 2 EMaFEERR(K3),

£3 FERKERBEXEENFHELE

Table 3 Eigenvectors of correlation matrix of main meteorological factors

PR Character X, X, X5 X, Xs
Y, 0.512 0. 003 -0.354 0.331 -0.709
Y, 0.491 0.247 -0.319 -0.755 0.163
Y3 0. 489 -0.303 -0. 196 0. 445 0. 658
Y, 0.429 -0. 447 0.738 -0.214 -0. 161
Ys 0.269 0.804 0.436 0.279 0.111

MR TR R AR, 26 1 Fsr R T H SRR B = AR, A PSR (X))  H & &S
X)) ABMEAIEX,)  H W& (X,) XA MR (X)) #2554 0. 860.0. 700 ,0. 974 0. 944 Al
0. 053, Hor A AR fr 285 K, 0 0.974, I, E AR LW Ed, A BV EE R E R, mis 2
FHG A EEAR (X)) A AR (X,) A SAIIR(X,) A BER & (X,) ST X (X)) B 2853
7 0.477 .0.678 .0. 178 .0.009 F10.978 . KL, % Fmi s 2 i H AR PE , fir 2k 0. 978,

2.7 R[RIZET AR B R R CE S RG E R R AR G5B

K SCIR P AN B, %) 2007 Fl1 2008 4L 2a AN [A] 245 VY AL BT SRR RERCE (Y, ) MR RE (X,) it
TR RGO BE A3, BRI SCER R AN HE P55 1 0945 5 43, HEFP 56 2 A5 4 43 ARG, anik 452 5 A~ <%
PRI 22 1 RIS B R (3R 4)

x4 HOWMBHEY, SSKETE X HXEKE
Table 4 Relation degree of Y, and X;

Y, X, X, X, X, X;
2007 4 0.891(3) 0.946(2) 0.835(4) 0.493(5) 1.005(1)
2008 4 0.803 (5) 0.809 (3) 0.804 (4) 0.832 (2) 0.870 (1)

Y 4 7 4 5 10

MR FER H (R 4) ,ESIERNE T, AR X B9 10 43, H i ia X, B0 7 43, AR & X,

http ; //www. ecologica. cn



53 XN A AR PE P AR SRS A L S RN R AR 1361

1

1800
X 1500 |-
1200

A EHRE
The monthly WFT/.
g g

W

(=3

(=]
T

1 2 3 4 5 6 7 8 9 10 11 12

(=]

>
S 90 H 4 Month

27 g

260t g
= 2 o 15

B ash it

E2 30 &2 5 10

= HL
815_ mau
_g 0 1 1 1 1 1 1 1 1 1 1 1 | _g 0\ | 1 | | L L | | L 1 1
E 1 2 3 4 5 6 7 8 9 10 11 12 E 1 2 3 4 5 6 7 8 9 10 11 12

H# Month H 4 Month

B2 AEEEEEDAHHEEER(2007—2008 4F)
Fig.2 The monthly mean population dynamics of WFT in soul pomegranate orchards in 2007 and 2008

T 5 1, AR X FUA SR XL IR 428 4 43 BRI, % A0 R el D e 20 24 i) P 50 il e K
BRGNS A AR, R H S iR AN BT i, S mad /N 2 H R B IR
2.8 At SRR G R AR R A B K 8 R G A

XA 68 el PG A i) S AR R R (Y, ) MR R (X,) BT T K 6 R G B b, 25 R R0, R 2418
(X)) AERGETR (X,) AFEEARIR (X;) AESFERT & (X, ) FAEBANERE (X;) 2 1R B8 0.912
1.0001 ,1.0000.1.012 F11.0004 , XBEEEME ] X, > X> X,> X,> X, o PRI, % 408 el 7 26 2] 0 4F i Ak
S B R ARG R B SR AE SRR i, R AR YRR BE | 5% e/ N R SR AR 1
2.9 AIRAEHTRI S A T AR EECR R R R KRG

2007 4F-F12008 4F7ELE 2a PHA L R R, 2 pg KA M FE & S5 10 B, 2R 255 51 0 PU AL &) 5 (F.
occidentalis) FFMEE] 5 ( Thrips palmi) AE8] S ( Frankliniella intonsa) Y K] 5y ( Megalurothrips distalis) fETH &
#i] I ( Haplothrips chinensis ) FIZ% ¥ W0 1] & ( Scirtothrips dorsalis) . FEAMAEII IR | X 6 i S5 o E 2
PSR FEAEI , 2% AP 2 2a BhEE B2 0 4 3075. 00 ,547. 00 ,135.00.,27.00 1. 00 F14.00 %, 25 B
(F=4.438,P<0.05) ; 7ER1 3 A &R 240w 50518 9.00 ,13.00,16. 00 ,0. 00 ,3.00 F145.00 3%, 257
AEZE(F=0.806,P>0.05),

x5 ZEAREPSRP e MADHMBYERSKERNXEKE
Table 5 Relationship degree of the monthly amounts of 6 Thrips and the meteorological factors during bloom stage and fruit stage of

pomegranate in Yunnan Province

1E Bloom stage SR Fruit stage
2 Species
X, X, X, X, X, X, X, X, X, X,

Py AL 8] 0.817 0.877 0.661 0.510 0.984 0.842 0.903 0.694 0.645 0.886
R 0.787 0.854 0.625 0.508 0.973 0.841 0.902 0.689 0.645 0. 886
AL 8] 0.764 0.836 0.602 0.506 0.963 0.855 0.910 0.727 0.650 0.888
N T 0.811 0.883 0.693 0.533 0.996 0.859 0.936 0.749 0.633 0.916
AR ] 0.750 0.826 0.581 0. 504 0.958 0.849 0.908 0.703 0. 646 0.888
AT REH 0.758 0.831 0.590 0.505 0.961 0.852 0.910 0.705 0.647 0.889

FURAGIS 6 Fhvl B i AR Al S U R R DK 68 3R G0 SQ IR B 4 B 2 SRR I . ) BRI > H e o> 1 °F
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