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Abstract: The aim of this study is to describe population densities and population dynamics of western
flower thrips Frankliniella occidentalis on chrysanthemum cultivars with different flower colors under
greenhouse conditions. Seven different chrysanthemum cultivars with single- color (yellow, orange,
white, green, pink, purple, red), and four cultivars with bicolored flowers (yellow- green, yellow-red,
white-green, yellow-white) were investigated using blue sticky boards. The results showed that, accord-
ing to the quartile method, the early occurrence stage of F. occidentalis coincided with the chrysanthe-
mum seedling stage; the main occurrence stage was overlapped with the flowering period of chrysanthe-
mum, and the late stage of F. occidentalis followed cut flower growth period. The chrysanthemum culti-
var with yellow colored flowers hosted the highest population and its density reached to 19.98 thrips per
sticky board during the main active season of F. occidentalis, and also had the significantly highest fe-
male : male ratio 5.85 among all of the single-colored cultivars during flowering. Densities on mixed-

color chrysanthemum cultivars were generally higher, with the yellow-green flowers hosting the signifi-
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cantly highest population density and its density reached to 26.89 thrips per sticky board during the

main active season, and the highest female : male ratio was 6.87, also on yellow-green flowers. Yellow-

green flowers hosted the significantly highest population densities and female :

male ratio on all of

them. Flowering was the main reason for the rapid increase in F. occidentalis population densities and

female-skewed sex ratios. Frankliniella occidentalis preferred to settle on chrysanthemum with yellow

flower color, even when mixed with other colors.
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Fig. 1 Population dynamics of Frankliniella occidentalis on single-colored (A) or bicolored (B) chrysanthemum cultivars

s A 8RR . Data in the figure are mean=SE.
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Table 1 The population quantity and sex ratio of Frankliniella occidentalis on different single-colored and bicolored flowers of

chrysanthemum cultivars occurring in different seasons

az i PR Popl‘llation quantity (/) Iﬂﬁi’ﬁ% I Sex ratio
Colorgpe  Flowercolor | JCETHL EWEEN RAEMN  SURRN ERREN  &kw
Early season =~ Main season  Late season Early season Main season  Late season
i T (1, Yellow 6.56+0.35a 19.98+1.17a 6.21+046a 1.84+0.40a 5.85+0.81a  4.07+0.62 a
Single 4 Orange 6.58+0.33a  17.46+1.04ab  4.83£0.36a 1.76£027a 4.65+0.67b  1.80+0.42c
color [ %, White 6.54+0.32a  10.79+0.78 c 4.83+0.36 a 2.24+0.36a 3.29+0.47c  3.69+0.28 b
£5(%, Green 6.17+026a  14.67+1.42b  4.63+0.32a 1.86+0.25a 4.50+0.61 bc 3.74+0.46 b
FIET Pink 6.08£0.29a  12.31£0.70 ¢ 4.2540.27a 1.85+0.29a  3.384¢0.42c  3.45+0.46 bc
%445 Purple 6.22+0.68a  13.83£1.68b  4.50+0.68a 2.08+0.47a  4.00+0.68 bc 3.32+0.39 bc
21 {7 Red 4.89+0.32 a 9.83+1.01 ¢ 3.83+0.33a 1.85+0.37a  3.30+0.37c  3.45+0.37 be
B, W4k Yellow-green  6.39+0.34a  26.89+1.03 a 7.83£0.40a 1.80+0.35a  6.87+0.89a  4.25+0.64 a
Bicolor # 21 Yellow-red 4744033 a  20.81+1.07b  4.22+0.29b 2.08+0.34a  3.82+0.68 ¢  2.26+0.41D
4% White-green 6.44+0.30a  12.02+1.08 ¢ 4.50+£0.30b 1.69+0.25a  3.56+0.73 ¢ 3.68+0.49 ab
5 [ Yellow-white ~ 6.22+0.68a  14.83+1.68 ¢ 4.50+0.68 b 1.94+0.55a  5.20+0.82b  2.08+0.30b

FNEUE A TP ERER . RSIARR/NG FBE 53 13275 28 Tukey s HSD S50 7E AN [F] (5 28 44 4 it i E] RIAS TR B2, 32
A S AP ] 22 55 35 (P<0.05) . Data are mean+SE. Different lowercase letters in the same column indicate significant difference
among different single-color or bicolor flower types of chrysanthemum cultivars by Tukey’s HSD test (P<0.05).
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Fig. 2 Population dynamics of Frankliniella occidentalis on chrysanthemum cultivars with different single-color and bicolor flowers
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Table 2 The population quantity and sex ratio of Frankliniella occidentalis on chrysanthemum cultivars with different

single-color and its bicolor flowers occurring in different seasons

iRk ke i A% Population quantity (Sk/#7) WEIENE HE Sex ratio
Color Flower (;Olor RAERW EERAEN kAEED RAERE  EERAEN kAEKD
combination Early season ~ Main season  Late season ~ Early season =~ Main season  Late season
w3 Hf, 6.56£035a  19.98+1.17b 6.21£0.46ab 1.84+0.40a  5.85+0.81ab  4.07+0.62a
IRAEIEE Yellow
Yellow and ~ TE%% 6.39+0.34a  26.89+1.03a 7.83+0.40a  1.80+0.35a  6.87+0.89a  4.25+0.64a
its bicolor Yellow-green
E¢al 474+033a  20.81+1.07b 4.22+029b  2.08+034a  3.82+0.68b  2.26+0.41b
Yellow-red
=] 6.22£0.68a  14.83+1.68c 4.50+0.68b  1.94+0.55a  5.20+0.82ab  2.08£0.30b
Yellow-white
o It 5 S 6.17£026a  14.67£1.42b 4.63£032b  1.86+025a  4.50£0.61b  3.74+0.46a
e ) Green
Green and gt 6.39+0.34a  26.89+1.03a 7.83+0.40a  1.80+0.35a  6.87£0.89a  4.25+0.64a
its bicolor Yellow-green
14k 6.44+030a  12.02+1.08b 4.50+0.30b  1.69+0.25a  3.56£0.73¢  3.68+0.49a
White-green
R SK 6.54£032a  10.79£0.78 b 4.83£0.36a  2.24+036a  329+047b  3.69+0.28a
e ) White
White and EETS 6.44+030a  12.02+1.08b 4.50£0.30a  1.69+0.25b  3.56£0.73b  3.68+0.49 a
its bicolor White-green
paE| 6.2240.68a  14.83x1.68a 4.50+0.68a  1.94+0.55ab 520+0.82a  2.08+0.30 b
Yellow-white
FARLIYS B2 FARC) 4.89+0.32 a 9.83+1.01b 3.83:0.33a  1.85£0.37a  3.30+0.37a  3.45:0.37a
RAIEE Red
Red and =¢al 474+033a  20.81+1.07a 4.22+029a  2.08+034a  3.82+0.68a  2.26+0.41b
its bicolor Yellow-red

PR R P BB . RIS R/ING FRE AR5 3R 48 Tukey ”s HSD A 90 78 [Al— B4 A IR ) B (6 S TR A 46
AL AP A 25 57 3% (P<0.05) . Data are mean+SE. Different lowercase letters in the same column indicate significant difference

among different single-color and its bicolor flower types of chrysanthemum cultivars by Tukey’s HSD test (P<0.05).
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VU A X AN [F] B0 RS [R) S0 4 A it PP
PEAR—F, TCIR SR TE RN A A Wik S e 8 A
(AL BT , B 5 e ek b 45 48 A PP LS SE 3
) VG A6 gl AR AR e A e, HLTE BRI DL
SRAC LSRR L VSRS AR R . X5
YLV (2008 ) AN RN €, L f51) €0 A 175 42 V4 AL i) Ey o
HEEGE A 2 r 25 AL, A 638 1 2 FP i ¢ L
(B R Al bl 1 5B R — I i 75
LR, ARG EN, Bag S HaRS A
B A b AL Y P AR S AR R TR A B
Fifr, W3 A A6 2 60 10 22 01 2 B BUR [R) 45 46 i b
X VG 4GS E 51 R 2500 F R R . AR,
TSR AR AR R L 1 PG A8 gl SRS AR TR D
2% , WA A0 b PP B 1 VY AL 8 S AP R A TR
JT A7 B 5 B b i K . iX 5 Matteson & Terry
(1992) #iB IR 2 VY AL 8] H A LR R 1 4 T
45 A —F, T RE S T2 AN R R
25 508 BN FEAIE I, Bt 4 A R P AR
IR EERCR AR, AT RERR T AE2=E a2 A AE )
(AL 20 PG A Ry FAF DO B, A
FEER DN T2 FAY) S LRI AR DE P AR
] L oy B R R EELAR AR, IR A £ BE R T
PO A X5 AN [ B8 P o) AT e K 25001

TE VU A8 8 S AR Y 35 2 A U R 45 16 48
T, Bt P AR L AR A B A e
T 2 PP ) A LA A 0L i A o e i o
AGRIRZE R R, TE VUG 5 1) =2 R A, R REAL
S 1 AR S A A LA A e
S ACRETT I 9 40, Bir A 2 AL i A v e e A
PR T i) LU 34 U T 3k SIS e AR I Y e e
o VG AL i) A e ) PIHE 2B B8 RE 7 , BT L) VG A8 fai]
L SRR SR L L T R X A 4
(RIVEAE ]y FE AR EEANE . Smits et al. (2000 ) 78 % P4 F]
Y BUAEBIFSE T P4 A0 S 0 B 6 i e, A3
5 HEURE P M R T ] T R R GRS b, i
EJAHIE SR AN [ 4 AE B (X6 T AR a5 e A
R 22 S I 25 A — 2, AT AT EAEYIAE ()
FAFESSUE 1 P4 Ak i) I v O ] oy B B A B
IR AL, i T B RN LU
PRI I . VYRS SE R B AEA I, B
JE— 1 E 5K Z (Smits et al.,2000) , Teulon et al.
(1999) 7 Al h i FE 45 SRR B, 2F EAR ) 1 5 £

S F RV R] AT EE R, AR A, A
T s AR LB 45 5 | 25 A6 AL AN [R] A6 €802
W 73| PG A i A 3 1 F2 B R 2R AN [R) A6 (5.2 AL S B
AP AR AR e S A I RIS AR T R B
TR TR, BRI B SRR AN — 3, 7R B
LR GO R MM E T i MRS AL AR TT AL B
A d P ] Y PG AL B S AP A R O 0 2 25 S e
AEIUIXT PY A i) AR A S
TEAM TP A ik A v, M A s 100 A i s 512
A7 150 it P Hh Bl ol PO ] ) 2 iy (H 3
FRHETCAT P Ay bt H mbk oy it FH 75 3807 38 i L ZE it 24
J5 1Y 1~3 d P PG A6 ] B AR R AT T T R R
152 W] ], 3K 0] RE R T A R DX A 1Y
KN F2 B A P2 45 AE A AR v 1 A ™ i A v
VY A6 8 H 1 T 52 M /0 DR LA A X 5 R
o 3D PRI A IR R A it FH ] —Fh g 245
ni ok, AT RS 3 T XY P AE S S A T
BarpgpitE. EEEAEE(2011) A1 E K ENAE (20125
2014) (WFFE R 500 75 5 AL RN B W5 T A e
IS F SO AL S s S N T 2 Al HE v e AN
Hhitk, B Rl—Bh A 24t HBO A 3G, 4k 25 ¢
IR 5 M ST B P 0 RSO, 2 25 1 Xt
VU] SR RE ) TEA ST I A R b 2 B
AEH] ) RN/ NMESEZS TR MR AR D,
1M H A 1Y 48 /N A6 %5 Orius sauteri F1 P A8 B
Chrysopa sinica =451l V4 468 B 1) 5 5 FY, (At
W 3T P G SRR 1S BT (R
2007;2008) .
AR G AL AT AR RN ESISAHL
ARIR A, A e DU (0 F aJE T, LA
AT LA g FEAE O A S R I B B €, X
B RO T BRSO R 3L S PP PG AR s SRR
FRE S HE AR LR G SR 2 B A LA AN ]
FREERYIE N, UAEH T B ARSI A VY AL i 1)
FRFEN 5| 7 B — 7 B3GR E ], HaxX s So/E
X6 VG Ak 8] Sy PR PR A R | R R A
(2015a,b) % Wl E 1 P4 46 i %5 1677 2F £ 20
PEREE, SHCEBIEAE L, e T A 98 N AL
ML s B AE(2007) I T 18 Fhii (% 7Y {6 i) 1
MEER AR R kKl 438.2~506.6 nm 1191 5 (1
RO BT IV S5 (2010) WF 5T 45 S 8 7R A [A] 5
RS HURSOGTAS [ 68, U0 46 2 VG AR 80 E B A 75
SRR 5 W5 (2 X PG A 5 il R A AR 1Y
B {7 (Matteson & Terry, 1992 ; Bradsgaard, 1994 ; 4=
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MR A BB R . AT BB, w0 IR
B0 R AGAE L VRS SRR B B, M P
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P8 I 1) 4 5 - I 1 i Rl 438.2~506.6 nm B, 7
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