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The roles of thrips (Thysanoptera) in transmitting Tospovirus of plants
and thrips control
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Abstract

Tospovirus, a serious plant virus attacking crops of Solanaceae and Cucurbitaceae is
transmitted only by thrips. Eleven species of thrips in Thripinae of the family Thripidae have
been recorded to be vectors of tospoviruses. In Taiwan, Thrips palmi was reported
transmitting Watermelon silver mottle virus (WSMoV), Calla lily chlorotic spot virus (CCSV)
and Melon yellow spot virus (MYSV), whereas Scirtothrips dorsalis was reported as vector of
Peanut chlorotic fan-spot virus (PCFV). In general, viral particles were ingested by thrips
larvae, in the process of metamorphosis the virion move through the foregut into the midgut
and then enter the salivary glands in the adult stage. Since the mode of topovirus transmitted
by thrips is persistent, suppression of thrips density by effective applications of insecticides
and adult-trapping using blue sticky papers are important measures to reduce the propagation

of tospovirus disease in cucurbit field.
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Table 1. Mean duration of developmental stages of T. palmi reared for three generations on eggplant leaf

Developmental duration (days)

Temperature Egg 1*-instar 2" instar Prepupa Total
(C) nymph nymph and Pupa duration
15 10.0 (0.1) d? 3.6 (0.1) d 7.2(0.2) c 9.1 (0.1) d 29.9(0.2)d
<170>? <151> <123> <106> <106>
21 6.7 (0.1) c 3.1(0.1)c 44(0.1)b 5.8 (0.1) ¢ 19.6 (0.2)
<171> <128> <105> <72> <72>
25 43(0.0)b 2.0(0.0)b 25(0.1)a 35(0.1)b 123(0.1) b
<117> <107> <98> <94> <94>
30 35(0.0)a 1.4 (0.0)a 23(0.1)a 31(0.1)a 104 (0.1) a
<190> <149> <125> <106> <106>

iy

significantly different.
< > designates sample size.

Ao AREATGEERNOTAEHSZ A ST

Mean, standard error in parentheses. Means in a column followed by the same letter are not

N ﬁvﬁﬂé_ e Hp 2 A& P e

Table 2. Adult longevity, duration of pre-ovipostion and fecundity of T. palmi female reared for three

generations

Temperature

Longevity (day) Duration of Fecundity

(C) Female Male pre-oviposition (day) (No. eggs/female)

15 216 (2.0)aY  16.8(1.6) ab 7.1(0.5) a 18.1(32) ¢
<43>? <63> <21> <32>

21 202(29)a  2L5(27)a 6.8(0.8)a 37.5(7.6) b
<36> <36> <21> <24>

25 154(0.7)b  13.0(1.2)b 20(0.1)b 57.1(4.9) a
<65> <29> <24> <25>

30 9.7(L0)c*  6.1(0.9)c 2.3(0.2) b 52.7 (7.7) ab
<73> <30> <21> <21>

D 2) Footnotes are the same as those of Table 2.

* denotes significant difference at 5% level by Student’s t-test for the adult longevity.
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Table 3. Recognized Tospovirus vector speices in the Thysanoptera
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Thrips vectors

Tospavirus speices

References

Ceratothripoides claratris
Frankliniella bispinosa
F. fusca

F. intonsa

F. schultzei

F. occidentalis

F. zucchini

Scirtothrips dorsalis

Thrips palmi

T. setosus
T. tabaci

Capsicum chlorosis virus

Tomato spotted wilt virus
Tomato spotted wilt virus

Tomato spotted wilt virus
Tomato chlorotic spot virus

Chrysanthemum stem necrosis
virus

Groundnut bud necrosis virus
Groundnut rinsgspot virus
Tomato chlorotic spot virus
Tomato spotted wilt virus

Chrysanthemum stem necrosis
virus

Groundnut rinsgspot virus
Impatiens necrotic spot virus
Tomato chlorotic spot virus
Tomato spotted wilt virus

Zucchini lethal chlorotic virus

Groundnut bud necrosis virus
Peanut chlorotic fanspot virus
Peanut yellow spot virus

Groundnut bud necrosis virus
Melon yellow spot virus
Watermelon bud necrosis virus
Watermelon silver mottle virus
Calla lily chlorotic spot virus

Tomato spotted wilt virus

Iris yellow spot virus
Tomato spotted wilt virus

Premachandra et al., 2005

Webb et al., 1997
Sakimura, 1963

Wijkamp et al., 1995
Wijkamp et al., 1995

Nagata, et al., 2004

Amin et al., 1981
Wijkamp et al., 1995
Wijkamp et al., 1995
Samuel et al., 1930

Nagata and Avila, 2000

Wijkamp et al., 1995
DeAngelis et al., 1993
Wijkamp et al., 1995
Gardner et al., 1935

Nakahara and Monteiro, 1999

Amin et al., 1981
Chen and Chiu, 1996
Reddy, 1989

Lakashmi et al., 1995

Kato et al., 1999

Mound, 1996; Singh and Krishnareddy, 1996
Yeh et al., 1992

Chen et al., 2005

Kobatake et al., 1984

Geraet al., 1998
Pittman, 1927
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Table 4. Incidence of thrips species in cucurbit fields.

Relative abundance % of various thrips

Sampli . On leaf On flower
ng date Location Crop T. S. F T. S. F T. Haplothrips S.
palmi  dorsalis intonsa palmi  dorsalis intonsa  hawaiiensis sp. indicus
'\’ﬁ]to Silo, Yulin  watermelon 838 998 0.1 0.1
Dadu,
Aug. . watermelon 31  54.8 25.8 19.4 199 0 0 100 0 0 0
Taichung
Octto  Beidou, . gourd 396 975 05 2 343 105 0 88 0.6 0.6 0.3

Dec. Chunghua
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Table 5. The efficiency of transmitting WSMoV by thrips adults acquired the virus in the

first-instar larvae.

Infecting plant for 0 Plants for N No. of plant examined
acquisition inoculatation ELISA RT-PCR
. C. lanatus 46 11/38 32/45
B. hispida 69 B. hispida 23 1/23
C. lanatus 54 20/34 17/20
C. lanatus 02 B. hispida 14 1/14
C. quinoa o5 C. lanatus 16 3/10 217
-qu! B. hispida 9 0/9
N. benthamiana 10 C. lanatus 10 1/5 12/20
Transmission (%) 27.8 68.5

Bl- ~@f2pdibip 2 g p 2 PR -
Fig 1. Terebrantia and tubulifera thrips in Order Thysanoptera
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ACQUISITION BY

LARVAE IS
CRUCIAL

TOSPOVIRUS
TRANSMISSION
CYCLE

2nd Instar

Female

Adult  VIRUS VIRUS
PASSAGE PASSAGE
(Transstadial) (Transstadial)

Pupal Stages Do Not Feed

ONLY ADULTS THAT ACQUIRE AS LARVAE CAN TRANSMIT

DENNSTEELERCE TF FS S0 £ S RN XN L
Fig. 3. Graphic representation of the relationship between thrips and tospoviruses.
(extracted from Whitfield et al. 2005)

HENNEYE N E-¥ 1l 4
Fig. 3. The setup for inoculation access of thrips adult on watermelon plant.
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