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Population establishment of Frankliniella occidentalis (Thysanoptera: Thripidae)
offspring under parental arrhenotocous parthenogenesis reproduction
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Abstract The reproductive mode of parthenogenesis is critical for Frankliniella occidentalis (Thysanoptera: Thripidae)
invasive species. Studies have shown that the survival of female thrips was significantly higher than that of male thrips at high
temperature (45 ‘C, 2 h). In order to explore the possibility of population establishment of western flower thrips by
parthenogenesis under high temperature conditions, female adult thrips were exposed to 45 “C for 2 h and then their offspring
(F, generation) back-crossed with parental or “uncertain parental” female thrips. The life table was established to describe the
population development of offspring after back-crossing (F, generation). The results indicated that the above two modes of
generation of female copulated with F; male offspring both produced fertile offsprings. The sex ratio of the F, generation from
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parental female adult (female : male = 1.05 : 1) was lower than the sex ratio of the F, generation from “uncertain parental”
female adults (female : male = 1.55 © 1). In addition, the F, generation from parental female had lower average female
fecundity (F, 44.25 eggs per female), lower intrinsic rate of increase (r,, 0.133 9), longer average developmental duration,
longer adult pre-oviposition period (APOP, 3.13 d), longer total pre-oviposition period (TPOP, 17.19 d) and longer average
generation duration (23.32 d) than the F, generation from “uncertain parental” female adults (P < 0.05; F' of 62.25 eggs per
female, r,, of 0.146 8, APOP of 2.85 d, TPOP of 14.45 d and longer generation duration of 20.49 d). However, no significant
difference was noted in the finite rate of increase (P > 0.05). The results indicated that F. occidentalis established populations
within a short time by arrhenotocous parthenogenesis and had strong resistance to high temperatures and reproductive capacity,
which laid the basis for successful invasion. A single high temperature model was not ideal for the control of F. occidentalis in
case of host plant without serious injuries. This suggested that multiple control modes were better. Future studies should
investigate and discuss effective control modes of F. occidentalis.
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Table 2 Reproduction parameters of the F, offspring of
Frankliniella occidentalis under arrhenotoky reproduction
conditions at high temperature (45 C)
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“uncertain parental” parental female
female thrips thrips

Reproduction parameter

F,
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Adult pre-oviposition period (d)
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Table 3 Population parameters of the F, offspring of
Frankliniella occidentalis under arrhenotoky reproduction

conditions at high temperature (45 C)
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Fig. 1 Age-stage survival rate (Sy;) of the F, offspring of female adult of Frankliniella occidentalis populations heat shocked at high
temperature (45 C)
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Fig. 2 Age specific survival rate (/,), age-stage specific fecundity (f;), age-specific fecundity (m,), and age-specific maternity (/,m,)
of the F; offspring of female adult of Frankliniella occidentalis populations heat shocked at high temperature (45 C)
A: F ) ; B: F ) A: F, offspring mated
with “uncertain parental” female thrips; B: F; offspring backcrossed with parental female thrips.
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Fig. 4 Age-stage reproductive value (v;) of the F; offspring of female adult of Frankliniella occidentalis populations heat
shocked at high temperature (45 C)

F, 15d, 28 ; ,
F, 19 d, )
23 , 42d
Vyj 0; 38d, Vyj 0 ,
) (Reticulitermes speratus)
2.5 F] F2 N [20];
45 C 2 h , F, F, ,
. F, 21] , (Reticulitermes
(2 :d4=1:1), aculabialis) ,
(?:3=1.55:1) ,
[22]
3 W54t ’
[14]
’ [15-16] (23] 25
(Schistocerca gregaria) (Brachionus (891,
calyciflorus) 1'% 45 °C 2 h
4 Fl )
) , 15~20 d, 3d
" , Fy s
) F, (2.69 : 1)
) 1ol , 11, Enkegaard
) 43 C B F,
[25]
) 45 C 2 h

http://www.ecoagri.ac.cn



10

1415

[26]

[27]

Sk References

(1]

[J1. , 2011, 20(2): 113-118
Huang D C, Zhang R Z. Taxonomic categorisation, origins
and trends of invasive alien species in China[J]. Journal of
Biosafety, 2011, 20(2): 113-118
, ) [M].
, 2009
Wan F H, Guo J Y, Zhang F. Research on Biological Invasions
in China[M]. Beijing: Science Press, 2009
Holmes T P, Aukema J E, Von Holle B, et al. Economic
impacts of invasive species in forests: Past, present, and
future[J]. Annals of the New York Academy of Sciences, 2009,
1162: 18-38
Simon J C, Delmotte F, Rispe C, et al. Phylogenetic
relationships between parthenogens and their sexual relatives:
The possible
Biological Journal of the Linnean Society, 2003, 79(1):
151-163

routes to parthenogenesis in animals[J].

[J1. , 2006, 31(5): 4244
Zhang F M, Wang Y R, Wang B C. Reasons for the spreading
of rice weevil and controlling measures[J]. Journal of Jilin
Agricultural Sciences, 2006, 31(5): 42—-44
. [D].

, 2008
Yang P. The research on the geographical parthenogenesis of
rice water weevil, Lissorhoptrus oryzophilus Kuschel[D].
Hangzhou: Zhejiang University, 2008
. b1 =

, 1958, 4(2): 51-56
Rxohtob B B. Parthenogenesis of insects[J]. Hu T C, trans.
Entomological Knowledge, 1958, 4(2): 51-56
Wang J C, Zhang B, Li J H, et al. Effects of exposure to high
temperature on Frankliniella occidentalis (Thysanoptera:
Thripidae),
conditions[J]. Florida Entomologist, 2014, 97(2): 504-510
Jiang S, Wang S F, Wang J P, et al. Effects of heat shock on

under arrhenotoky and sexual reproduction

[10]

[11]

[12]

[13]

[14]

[15]

[17]

[20]

[21]

[22]

life parameters of Frankliniella occidentalis (Thysanoptera:
Thripidae) F, offspring[J]. Florida Entomologist, 2014, 97(3):
1157-1166
Li H B, Shi L, Lu M X, et al. Thermal tolerance of
Frankliniella occidentalis: Effects of temperature, exposure
time, and gender[J]. Journal of Thermal Biology, 2011, 36(7):
437-442
Wang J C, Zhang B, Wang J P, et al. Effects of heat stress on
survival of Frankliniella occidentalis (Thysanptera: Thripidae)
and Thrips tabaci (Thysanoptera: Thripidae)[J]. Journal of
Economic Entomology, 2014, 107(4): 1426-1433
Chi H, Liu H. Two new methods for the study of insect
population ecology[J]. Academia Sinica, 1985, 24(2): 225-240
Chi H. Life-table analysis incorporating both sexes and
variable development rates among individuals[J]. Environ-
mental Entomology, 1988, 17(1): 26-34

(Locusta migratoria manilensis Meyen)

[J1. , 1956, 6(2): 145-167

Guo F. The reproductive of Locusta migratoria[J].
Entomologica Sinica, 1956, 6(2): 145-167
Uvarov B P. Grasshoppers and Locusts: A Handbook of

Acta

General Acridology[M]. Cambridge: Cambridge University
Press, 1966: 1-481
; , , - 1.
, 2003, 16(4): 386-390
Wang Z L, Chen X M, Wang S Y, et al. Study on the

parthenogenesis of Ericerus pela (Chavannes)[J]. Forest
Research, 2003, 16(4): 386-390
Hamilton A G. Thelytokous parthenogenesis for four

generations in the desert locust (Schistocerca gregaria forsk)
(Acrididae)[J]. Nature, 1953, 172(4390): 1153-1154

[J1. , 2011, 31(11):
3170-3179
Ge Y L, Xi Y L. Effects of long- and short-term successive
parthenogenesis on life history and genetics characteristics of
Brachionus calyciflorus[J].
31(11): 3170-3179

Acta Ecologica Sinica, 2011,

[J1. , 2000, 9(2): 82-85

Rong X L, Lei C L, Jiang Y, et al. The parthenogenesis effects
of carmine spider mite experimental population[J]. Acta
Arachnologica Sinica, 2000, 9(2): 82—-85
Matsuura K, Nishida T. Comparison of colony foundation
success between sexual pairs and female asexual units in the
termite Reticulitermes speratus (Isoptera: Rhinotermitidae)[J].
Population Ecology, 2001, 43(2): 119-124
Lattorff H M G, Moritz R F A, Fuchs S. A single locus
determines thelytokous parthenogenesis of laying honeybee
workers (Apis mellifera capensis)[J]. Heredity, 2005, 94(5):
533-537

[J1. , 2013, 50(6): 1671-1678
Xing L X, Liu M H, Kong X H, et al. Parthenogenetic

http://www.ecoagri.ac.cn



1416

2016 24

reproductive behavior and initial colony foundation in the
termite, Reticulitermes aculabialis[J]. Chinese Journal of
Applied Entomology, 2013, 50(6): 1671-1678

[23] , . .

, 2003, 40(4): 372-373
Zhou Y F, Tang J L. Lethal effect of high temperature on the
leafminer fly, Liriomyza huidobrensis in a greenhouse[J].
Entomological Knowledge, 2003, 40(4): 372-373

[24] , , )

[J1. , 2011, 44(24): 5006-5012
Wang J L, Li H G, Feng Z G, et al. Interspecific competition
between Frankliniella occidentalis and Thrips tabaci on

purple cabbage[J]. Scientia Agricultura Sinica, 2011, 44(24):

[25]

[27]

5006-5012

Enkegaard A. Encarsia formosa parasitizing the Poinsettia-
strain of the cotton whitefly, Bemisia tabaci, on Poinsettia:
Bionomics in relation to temperature[J]. Entomologia
Experimentalis et Applicata, 1993, 69(3): 251-261

Rispe C, Pierre J S. Coexistence between cyclical parthenogens,
obligate parthenogens, and intermediates in a fluctuating
environment[J]. Journal of Theoretical Biology, 1998, 195(1):
97-110

Oldroyd B P, Allsopp M H, Gloag R S, et al. Thelytokous
parthenogenesis in unmated queen honeybees (4pis mellifera
capensis): Central fusion and high recombination rates[J].

Genetics, 2008, 180(1): 359-366

R Y oY Y Y SR RY R SR RY RY R RY R R RY SR RY RY SR RY R R RY Y R RY R RY R R RY RY R LY R RY Y R RY RY R R R RY R R RY RY R Y RY R RY R LY R LY

MIMITIR] 2017 &£ (RRFR)

( ) (CA)
2015 10 ( )
( ) 1.490,
240 £ 36-93, BM/1107
: 450009 £ 0371-63387308

E-mail: guoshuxuebao@caas.cn

(JST) CABI 20
2392, 0.992; 12
1.028, 1.025
, 128 , 20 12

: http://gskk.cbpt.cnki.net

http://www.ecoagri.ac.cn



