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Selectivity of Frankliniella occidentalis to vegetable hosts

YUAN Chengming, ZHI Junrui®, CAO Yu, MA Heng
The Provincial Key Laboratory for Agricultural Pest Management of Mountainous Region, Institute of Entomology, Guizhou University, Guiyang 550025,
China

Abstract: Western flower thrip, Frankliniella occidentalis, is one of the most serious pests in vegetable production
worldwide. Its damage to crop production results from direct feeding as well as serving as a vector of plant viruses. F.
occidentalis invaded China in 2003, and now has been reported in several provinces of the country. F. occidentalis is a
polyphagous species with more than 500 plant species belonging to 62 different families. It is reported that there are
significant differences at the selectivity of F. occidentalis on host plants. However, the selectivity of F. occidentalis has not
yet been studied in China. In this paper, the host selectivity of F. occidentalis was studied through the field investigations,
the indoor free choice tests, as well as the research on the effect of different vegetables on the development and fecundity of
the insects.

The field investigations showed that F. occidentalis could occur on 24 kinds of vegetables with quite various
populations, indicating that F. occidentalis had obvious preference behaviors in host selection. The fitness of host plants to
F. occidentalis was quantitatively measured with selective index (/) and preference index ( P). The selective index was the
biggest, the value of 1, for 9 vegetables, such as kidney bean, radish, cucumber, and eggplant, and the lowest selective
index was 0.2 for celery. The preference indexes were different among host plants too, with the biggest value 0. 8 for kidney
bean, and lowest on water spinach. According to the indexes, the host plants of F. occidentalis may be categorized into 4
groups, (1) the most favorite hosts, such as kidney bean, eggplant, cucumber, radish and coriander; (2) favorite hosts,
such as hyacinth bean, soybean, lettuce and sponge gourd; (3) secondary favorite hosts, including cowpea, broad bean,
pepper and amaranth; and (4) non-favorite host, such as tomato, garlic and celery. There was an obvious linear relation
between P and I, with the regression equation of P = 0. 79371-0. 2734. The indoor free choice tests showed that the

number of adults and eggs were greatly different on different vegetables under the coexistence of 7 vegetable hosts

EEWE : SUNERFREHEAA B R CIRGIE (BELTHF(2007)20 5) 2 55 MEAT ML T 500 Sh ok AR T e 7u 18] 0 s 45 B B 52 5
7NIE” (20080325) ; I HARFA L4 (31060244 )
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(cucumber, kidney bean, eggplant, lettuce, cabbage, celery and garlic), the greatest number of adults landing on the
surface was found on cucumber, and the most eggs was laid on cucumber and kidney bean. Both of the number of adults
landing and eggs laid were the lowest on celery and garlic. The developmental periods and survival rates of F. occidentalis
were significantly different among the vegetables. F. occidentalis had the fastest development when feeding on cucumber,
with immature stage of 11.43 d, and the slowest growth on celery with the immature stage of 16. 1d. The experimental
results indicated that there were significant differences of larval survival rates on several hosts ranging from 72. 55% to
98.00% . It was found that the lowest survival rate of immature stage was 57. 14% on celery. F. occidentalis could lay eggs
in all the 7 kinds of vegetables, but there were significant differences in the number of eggs laid in each host. Each female
deposited 0.45 eggs per day on garlic, 4.43 on kidney bean. In conclusion, the results in field and in door tests showed
that F. occidentalis had obvious selectivity to vegetable hosts, and field investigation results in selectivity of F. occidentalis

to vegetables were basically in accordance with those of indoor tests.

Key Words: Frankliniella occidentalis ;vegetable ; host ; selectivity

VYAEH] S Frankliniella occidentalis St A3 B HAG FBR B IUE MR ZE M A6 R AT S BB 2
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A BRSEFIE DX AT R GE IR A AR B 5 B 20 o H R A — R IR AR 5 RN BT S bR, =
HAF FERRE b rf R AR A5 2 5K AEAS 2 a5 BRI AR EBE b R4S 3 K 4EAS 2 Ok, BT TN E] S 7R A
Fhigh =2 L IEE . 7E RS A R SR L 45 G AR R 25 EAEY) 1 A 20 PO AR ST 5 IR R (% ) | PUALE] B
AR U 0 PG AR X AN [ 2 AR S B R L (1) S VAR ] S AR R SRR (P)
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1.3 Bdugitortr

LY BAER FH Excel 2003 F1 SPSS 11. 5 8 AF3EAT 08T,
2 BEREHH
2.1 VUSSR X AN [A]ER 2% 2 3 0 ek

2007—2008 4F-X H [11] 24 Ffr i b g% = 1 PG A6 8] By 1) 2 A B 31 Ol R e i A 2 B, D A6 i) Eh 7E R [ 55 5
fEE RN R AR 25 AR TEARRIBE 3R L e RECRIRE & I8 BORIA (£ 1) . PHAE &) T X}
PUZE B N i BORAE O R SRR R B, I 1, XS ZS O SR i B R AU/ R 0.2, PEdE
] T X6 AN [ i 3 AR v PR B AR ), oo DU 2 B A e S MR B i, M 0.8, X 4540 32 A9 W8 2 M 4 Bl
/N, HA0.004

MERTLLE T ER P AEZ RIAADEE R T EHMK, P WK, B2 R IEADE, BIHE R N
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FRAE PO ALE] B XA [RIGE S 25 32 W8 B R 2L (P) E, RIS X A i S aF EM g S MR 5 P 3E (X))
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®1 BERFDEBENRERIAERE
Table 1 The host selectivity of Frankliniella occidentalis to vegetables in field
. PeHE R ﬁ%‘%%i ﬁi%}ﬁ‘iﬁi I L PR L W i
Host M N Selective index The highest The highest Pr(?ference Fitness
number of larval number of adult index
P42 5 Kidney bean 10 10 1 33 47 0.800 W koK ok
9L Cowpea 10 10 1 12 11 0.230 * ok
Jii 5. Hyacinth bean 10 8 0.8 31 21 0.416 * ok ¥
7% 7. Broad bean 10 0.6 21 18 0.234 *
K& Soybean 5 0.8 19 22 0.328 w kK
# | Radish 5 5 1 29 29 0.580 ok K
JiliF Eggplant 10 10 1 42 34 0.760 EEENE
B Pepper 10 8 0.8 8 11 0.152 * ok
i Tomato 10 6 0.6 6 9 0.090 *
B E Lettuce 10 10 1 27 19 0.460 * ok
3 # Chinese cabbage 5 3 0.6 2 5 0.042 *
/IHZE Chinese white cabbage 10 4 0.4 5 2 0.028 ®
B Cucumber 10 10 1 36 41 0.770 B ok R
R JK Pumpkin 10 6 0.6 7 12 0.114 *
22J\ Sponge gourd 10 10 1 18 24 0.420 w® ok K
## Garlic 10 4 0.4 2 3 0.020 #
. Chive 10 4 0.4 1 2 0.012 *
K7 Welsh onion 5 2 0.4 1 1 0.008 #

3% Celery 5 1 0.2 2 3 0.010 *
7% Coriander 10 10 1 45 33 0.780 ® ok kK
Z5.0>3% Water spinach 5 1 0.2 0 2 0.004 #*

H i Cabbage 10 4 0.4 17 14 0.124 *
H:3% Romaine lettuce 10 4 0.4 2 6 0.032 ®
3 Amaranth 5 5 1 11 9 0.200 o

* koK *ﬁﬁﬁ%}iﬂf, * ok *Lﬁﬁﬁ:f,

100 3k VY 4 0 By 5, 7E 45 A ) 1 2 BT 89
S A 11 kbR e IET R AR R R 3 R h
27 S, HUJE U 2= A -, 7 D S AR BETOR Y 2R
G R Z KIS, iR E MEGE =iy
e SR LD R VU AR T AN W) B A
Yy EA B 8 IR N R B | I e A R DY 2R
S| 7 N 7
2.3 R[RIBE SN PSR
FERTIER 7 FPigE e rh, PUALE] SR RE NS & B 2
H(F3) HVG s S HE ARG, R T Wa
—ERZES, VAL e R R E U R, R
BN 11.43d, FEA3E LR B RS A 16. 11d,

wox BIEEAT A « R E AT

®2 ARFDEARRFELHERYR~NE
Table 2 The number of adult and egg of Frankliniella occidentalis
on different vegetables
2 EHEY) Host
#JI\ Cucumber
PUZ= 5. Kidney bean
i Eggplant

2 BB Adults
27.00+2.20a
21.25+1.65b
18.50+1.44b

]Ik Eggs
143.50+7.05a
137.25+6.30a
112.50+6.66b

BT Lettuce 10.50+1.04¢ 39.00+2.04c¢
HiE Cabbage 8.75+1.18¢ 44.50£2.75¢
TE3 Celery 2.25+0.48d 6.25+0.63d
# Garlic 1.00£0.41d 3.75+0.48d

T TN M2SE, [F]—51 /NG AR R R ARl 25 £ 2 [ 7
0.05 7K V-2 5% 5.3 ( Duncan [GH7T & M 22 1 563 )

PUAE S A I 1 Iy RO R A S B R T de bR, 1T et 2 e B SR R iRy 2. 76d, 7
Fr B R E RN 5. 50d, EAE S N B0 1A SOOI A4 I AL AR O A, A TR S ) 28 S AN 3%, A A0
AT 5 ) B GO S  AE HE R E RO 1. 91d E R R HE RS R 2. 5d, BIE AHZE B 0.59d,
R R T PU AR 5 1 B A A B A S B EIRAS RS £ EANRZA 225, o] RERT I ECE 1 B g
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Gy A BRI T3 B E AN [ S 5] 14 5 7 I (R AN [R] AR H % 7 s B e lalR PR, 2 2 A 00 P AR
] A T BRI AR ) 1l SRR 2 e U RMA B PH ARSI AR B B R, AP
FER D (4 AT 8 30 BT L ) R AR A DA, SRRl 00, DU AE S T Y 1 8 IR B8 Bk e e T
W bR E ER R, A FAB X U AL S 224 0 A R e A — B

®3 ARFOREIRRXMNNRELH

Table 3 The development of Frankliniella occidentalis on different vegetables

e R e
o 5138 s 2 Wt i Wi R
Egg Ist Instar 2nd Instar Prepupa Pupa Immature
# /I Cucumber 2.13+0.17d 2.81+0.11b 2.76+0. 13d 1.24+0.09a 2.50+0.08a 11.43+0.21f
B E Lettuce 1.97+0.21d 2.17+0.09e 4.53+0. 16b 1.15+0.05a 2.35+0.05ab 12.1520. 16e
‘Hi#5 Cabbage 3.09+0. 10c 2.48+0.08cd 3.69+0.13¢ 1.12+0.07a 1.91£0.07d 12.23+0.21e
PUZ= 5 Kidney bean 3.31+0.13b 2.36+0.06de 3.67+0.10c 1.16+0.07a 2.14+0.09¢ 12.64+0.17d
¥ Garlic 3.1420. 12¢ 3.00+0. 11ab 3.53+0.20c¢ 1.08+0.04a 2.23+0.04bc 12.96+0. 17¢c
i Eggplant 3.73+0.09a 2.71+0. 11be 3.74+0.18¢ 1.13£0.04a 2.21+0.06bc 13.54+0. 19b
3% Celery 3.780. 15a 3.24+0.11a 5.50+0.32a 1.18+0.06a 2.38+0.05ab 16.1120.28a

FHEEFh MaSE, [7]—3 h/NE FREAR R AR 2F EZ 7E 0. 05 7KV 22 57 1.3 ( Duncan [HT AR EE )

2.4 SIE]BE ST P AL 8 I A7 05 1) R )

PO AEH] Eh 4 SIS RAEA B EASE MR (R 4) o ZF EREYIS P AL 5 £F 15 A0 52 0 32 278
10 2 % U L e b 1 R A TG R i R 1k 98. 00% , 7E H R (IR A 78.26% , 2 A
TEFM FAATE R B, 3K 94.29% 38 B A 72.55% o AIRT R0, TR I 09 7705 2R A 4% Fh 25 & b #f A
LB TERINTEH O RS AR R A 85.71% (88. 89% b, A IIIIIAF T 90% LA I, P AEH] Eh
1 A7 OB AR Y BRI R AR i VAT AR AR T 70% DL b FE R BRI R A 57.14% .,

R4 ARHDEFEREKLHFEER

Table 4 The survival rate of Frankliniella occidentalis on different vegetables

A L) 1 it 2 W fitid L] R
Host 1st Instar 2nd Instar Prepupa Pupa Immature
# I\ Cucumber 78.26 88.89 96. 88 96.77 65.22
W Lettuce 88.00 79.55 94.29 100. 00 66.00
H# Cabbage 86.00 81.40 100. 00 85.71 60.00
PUZE G Kidney bean 86.67 92.31 95.83 95.65 73.33
# Garlic 85.37 94.29 96.97 100. 00 78.05
jiliF Eggplant 98.00 87.76 95.35 92.68 76.00
F2E Celery 91.07 72.55 97.30 88.89 57.14

2.5 OR[AIEE SN P AL BEHH ) R
P4 A6 S5 e (A g e L ARRERS ™ O , (LR B AR R e Ml 22 5 B2 (3R 5) o PUAEST S7E e I
JE B R 240 () HUMEF BRI IR E 4. 43 R, LU TR ER, 7ERE L A B MERE AR 0. 45 ki, H
SPGB —
%5 BEHUDEFRGKRLOTFH=RE

Table 5 The average egg production of Frankliniella occidentalis on different vegetables

FEAEY Mg T HIN B FrE HiE B
Host Kidney bean Eggplant Cucumber Lettuce Celery Cabbage Garlic
7ZH i Fecundity — 4.43x0.22a 3.72+0.17b 3.47+0. 14bc 3.32+0.31¢ 2.16+0.25d 2.46+0.32d 0.450.11e

F P EFE N MSE, [6l— 8 d /NS SRS R 3R R 1] 25 32 22 J817E 0. 05 7K 22 5 1 % ( Duncan BB M 22056 15)
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3 g

3.1 HEH AR LI, VAL & 525 FEE Tz, LTS TR B EE KRG SRAVEY), Bt AT WL PG AR s 7R A
2 — M DX, FEAR LA B[R] YA AT DU, AR . DU ARSI S 30 LR 9 75 32, ZE N [ (9 295 X 35 F2 Y 328
B, WfER 2 ZEH W 1T LR B — e B i VY A6 1) | T 7E 2 2 Rk 2R 05 AR i 1 i B AR D, IRl
VLR T VG AE I D v RRAFAE 2 R MBS R A BaE B N T, BB RAEE T £ L&, 45k
W 7 7 AR Y38 1 P 3o AR P 2 N 23 COR P AR 8 5 138 LA B IR T T — 2P

3.2 GEATPYAER] AR AT A RS A LUR S AR A A DR i s U
T, TETR R HE B D R XA G SRR ()6 P AR 8 E g v o B S AR G | BTG {6 i
XaF MR, H FE A 70w VO AR X I A R R . AR SCE UCR IV B PR EOT
PG A8 B 7 FH [R) XA [t 5 27 13 £, 45 M3 I Il i B S e i 25 SR A W) 5

3.3 EYFENE DN LT SRR AR PRSI DX 7 FhER SR B AR AES e AL
BIZ AR LT A I BN R 2, TR ERF RN, 73R ERE RS A6 R7Em Fx
Tk LA, N SEIRZE AT LU VG AR ] S 7 27 32 1 0 7 O B 55 0 A AR B S AR G SRR
M2 3, POAEET S e IR DNk 2 . F A mT DUFHAS [R) 37 321 0 7™ B a5 o 43 B P AR 860 5 (R e et . AR 57
FAEY R VU AEE] H & B D AR R A R e Bt i — AR B, AP R MY L ER
PR A R R R R R R RS A Y AR SO S R AT LB A XA S R E
TS 052 5 H RSB S g rh v AR s B3 F e B — e 22 5, AR S B3 3 HE UL s 57
AR R, R B WL, PUARET E X D02 e B v R (R R B SS T 8 AR LT
wr PAR . X ATRE 5 P A6 60 B 50 A8 Ry B R PR DG, AR X T A i B Y AR K R R A A B R £ A
FHUSOT [ 3 Bt 2 BRPG AE 8 R B B A I A, FERREEY 7 R AT ALY R T SR U FE ELY
AEIIER LA SR TTAE SE S0 4508 T ¥ i Sy SE e ph okt DRt R B SR L 46 1A 25 5. FRATTR AR I e iy B 1
B TR HEVET RS, R IV AR B AE S A R O R ey, OF HAEIX 4 FhAF A VAR ST
XF o 1 W R A . AT DA AE 5 B SR RS LA S S RS v R R A ik
PRI O] LA 75 BB E AT PR 19 X AE A 0 A7 EREYFRATTAE R A B DI A6 R VAN PG AL i
1 ¥ EBEEEVE I R ZOMAAEN , SCEAE Y TE AL 5 AT S 00, 3R A B LS S e F SR 2547 1 74 A6 i) ) (1) e 4%
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