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Abstract The South America tomato leafminer Tuta absoluta (Meyrick) s a newly invaded alien species in China,
is an extremely damaging leaf-mining moth of South American origin. This moth can damage nearly 40 host spe-
cies, including vegetables, fruits, tobacco, food crop, sugar crop, as well as weed plants, belonging to nine fami-
lies. However, it prefers the Solanaceae plants most, especially the tomatoes, containing the fresh marketing to-
mato, processing tomato and cherry tomato, as well as the black nightshade Solanum nigrum L., a worldwide dis-
tributed weed species. Under heavy infestation, yield losses of tomatoes in the range of 80% —100% are common.

T. absoluta was first recorded in Yili, Xinjiang, China in August, 2017 infesting open-field fresh marketing to-
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mato plants. Several months later, it was found in Lincang, Yunnan, China, infesting protected-field fresh mar-

keting tomato. T. absoluta is small in body size and can be easily carried away via national and international trade

actives of agri-products, especially the tomato fruits, which pose a potential threat to the safety production of

China’s agricultural industry. In the present paper, we summarize the information on the geographic distribution,

biological characteristics and pathways of spreading, analyze the development trend in China, and propose biologi-

cal control measures of T. absoluta.
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a: Mining and feeding in tomato leaf, miner, larva and larval faeces indicated;
b: Boring tomato fruit, bored holes on fruit and between the calyx and the
fruit indicated
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Fig. 1 Photographs of damage caused by larvae of Tita absoluta
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Fig. 2 Photographs of egg, larva, pupa, and adults of Tuta absoluta

SR EAEK . BT DNA KBS il
MR Z T w26 B A o A e, .,
Tosevski 221 2010— 2011 4% B 3 AN W) X 38
H AR B R B EFEACHEERR, LA CO T 2 57 I
(LCO1490/HCO2198) Fl 37 35 (C1]-2195/1.2-N-
3014) 3@ FHAY 5|9 43 i 64T PCR 473, DL S g 2k 7
AN TR P L X o3 A B UE T 12 B 7 SE R 4 T

M ENT . XN 2016 4R, Visser %5 L E AR 3L 1
E i3 5 2% 147 (Mpumalanga province, Republic
of South Africa) 175 4 B i # A< S 1L 144 8L, 2k H
DNA £85I 54 1L.CO1490 A1 HCO2198, 1§
it RGERE 3 REAS AT AR DN SR B %
FERGIE MY 1 R AENS 5 [Al4F , Mutamiswa 55 LUK H
T B4 4 dL X (North-East District, Botswana) [RJEE



. 284 o 490 44 25 2020

A K DU X 4. R F DNA S5 02 5% 51 4 LCO1490/
HCO2198. i T E AR R L. SILIE
I, BT CO T ARTCAHE 1] 1 36 7 b 0 - A ) Ao
5 SS-CO T (species-specific CO T ) #&: il X 52+ AR
PR Z M R B s FIRHZ B A | i o R A
AT TCRERE R 2 He R AT VA 2 1 » T BBy 4]
7E B REE T8
3.2 £¥BhiE

I RO 2 il B 56 A i v o ik i A= 5 S Y
FEEEZ — W E . RS E T, Wl =
AERTRAZE R R, YA 8 PP AR AR R R L,
L B H/NERL ) Spilochalcis sp. TR
PR Z i a ) B A e RS L
WA EEIRIRYE Trichogramma pretiosum Ri-
ley, JRFRILAE FL o T 7 B SE 9N 1 Ho B 5% 32 ol
U AT AR R R A R IR S 3B AT R IR
T. exiguum Pinto &. Platner™?Y | ¢ 45 /N & Bl 19
Dineulophus phthorimaeae (De Santis)**), DL K 4%
W Apanteles TBUGEEE Pristomerus 2 J& HF
S RSk A R B H R B R & Chi-
locorus E{’\J ﬁF 3@[261 ﬂ] /J\ % iﬁé ,Bﬁ EE ?ﬂé E Steinernema
carpocapsae Agriotis ™ S5 IR HAT BEUF 1O R BOR
F 4 Biondi 254738 , FHT U/ NE Neochrysocharis for-
mosa (Westwood) Toi/BAE ™ Ml J& 75 AR i) m]
A S A TR I AN B S T AE KR L A 5 i Ne-
sidiocoris tenuis Reuter, Macrolophus pygmaeus Ram-
bur FI/INE 5 & FF 2 Dicyphus spp. X% E HU B
Fghi g MO A BRI E R . T 3R
FVE P E T ] v AT A ST B B PRI TR A Y
RN e A v 5 I RIS

4 RRES

T 25 T R I B e 5 R S A DA O
BHEFHAHY) 55 149 58 5 16 s s 18 (L 7 . 0
A S T A T AN [ AR B B DS 11 7 PP S B
A RS 2 B 0T 72 AU AR AR T 1 T e
P T LA REAE TR I R A3 7 i 7= X A R E 4 S
A DX el B S LA R XU 1 AP o AR 3 R O
ZEA RSAE R>2. 5)B 50 R HA 51 AR AR A
RILAN E P R AR E A ). Iz e
5530 B PG AP R AR A 5 2 B S A v ik
EAFE 4 ANMEFREAREEUR AT T X E K

SRl R, B TR A — 7 R S Y
HE R E R RS ECRE R E—D 82 2
ERE A B 55 X AR D AR ™ il B2
R H g 40 2 5 [l P, 6 1 Y e A0 0 b 3 5 DX I RS
i385y H s K (e R S8 Mgl i R i Hoo
D R 1S 4 W AR 1% R R e % AR T i
5 AR , 6 T A 7 B i 7 A R 44 S R e
3R T ELIR B4 R BRI i A AR ) 120k
U I B2 40 70 i aIIE sk A P2 X E K (http: //
www. haiguan. info)!, 3% #6359 Sy 2% 1L FE A A
Fib— Nz T 5EHL.

S8 TR 2 7 00 v AN 7 T ) g 8 IX sl A
A HBMAORIEINA R — 0k, SR, HEE &
127 EAEY)— Bl R TR AT A R W %, B
AR K R B e CRI A 10 o AT Ay i S El A
R it B i s /s A CRP v . i HFR
A A TC IS S AR TR AR 2 7 2 2 67 J T AT 3] Chit-
tp: // www. fao. org/faostat)*!, Hirr, 37 45 2 3% [H
TN A ™ X, 2 LA Al B A,
S AR BRI SE RTE S A X, =
T T ] Y T B T XL A [ e SR s
iy 2z [R] I A A 2 i ) 7 DX, L 1Y)
e T AN AR AR A/ 2 LR U TR A [ 25,
RIS B AR R R K D B s £ i X AR Y 1
2y 5 A A R 1/35 L STk, AT
N E B 5 T At v P ) e AR X S TV O
TR A R0 B A AR B AR R AR R
e RN 2 4x AT A VL AR i A oy i 4

S 3k

[1] CABL Invasive Species Compendium, Tuta absoluta (tomato leaf-
miner) datasheet [EB/OL]J. (2019 -01-04)[2019 - 06 - 03]. ht-
tps: // www. cabi. org/isc/datasheet/49260 # toPictures,

[2] DESNEUX N, WAJNBERG E, WYCKHUYS K A G, et al.
Biological invasion of European tomato crops by Tuta absoluta
ecology, geographic expansion and prospects for biological con-
trol [J]]. Journal of Pest Science, 2010, 83; 197 - 215.

[3] CAMPOS M R, BIONDI A, ADIGA A, et al. From the Western
Palaearctic region to beyond: Tiuta absoluta ten years after invading
Europe [J]. Journal of Pest Science, 2017, 90; 787 — 796.

(4] FRHEZE X7 2 T3 70 4. A 57 S5 P A 8 o o 00 s Pk
HEM A A RS S [T ] A 224, 2018, 27(3)
155 -163.

(5] FEZT i BRI R SR e R SR [ E SR AR ) R 1



46 B3 2 W

SRAE IS A R ST AT Mk Tuta absoluta (Meyrick) 78 H1 [E 4 H# .

285

7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

A EAF T CEHAE 2017 48 6 A, 441 FiD[EB/OL]. (2017 -
06-14)[2019 - 02 — 10]. http: / www. agsiq. gov. cn/xxgk _
13386/ zvlg/ ghxwi/dzwiy/201706/120170614_490858. htm,
TREESE, S, X7 A P EBT RIS R AR E R —
FFF A (B H S WRAD [T, W2 e E M, 2019, 28
(3):200 - 203.

UULU T E, ULUSOY M R, CALISKAN A F. First record of
tomato leafminer Tuta absoluta Meyrick (Lepidoptera: Gelechi-
idae) in Kyrgyzstan [J]. Bulletin OEPP/EPPO Bulletin, 2017, 47
(2). 285-287.

ABBES K., HARBI A, ELIMEM M, et al. Bioassay of three
solanaceous weeds as alternative hosts for the invasive tomato
leafminer Tuta absoluta (Lepidoptera: Gelechiidae) and in-
sights on their carryover potential [ J]. African Entomology,
2016, 24 334 - 342.

TROPEA GARZIA G, CASTANE C, PERDIKIS D. Physalis
peruviana 1.. (Solanaceae), a host plant of Tuta absoluta in
Italy [JJ. 1OBC/WPRS Bulletin, 2009, 49: 231 - 232.
BAWIN T, DUJEU D, DE BACKER L, et al. Ability of Tuta
absoluta (Lepidoptera: Gelechiidae) to develop on alternative
host plant species [ J]. The Canadian Entomologist, 2016,
148 434 - 442,

IMENES S D L, UCHOA-FERNANDES M A, CAMPOS T
B. et al. Aspectos biologicos e comportamentais da trata do to-
mateiro Scrobi palpula absoluta (Meyrick, 1917), (Lepidop-
tera-Gelechiidae) [ J ]. Arquivos do Instituto Biologico, Sao
Paulo, 1990, 57(1/2). 63 -68.

MARTINS J C, PICANCO M C, BACCI L, et al. Life table
determination of thermal requirements of the tomato borer Tu-
ta absoluta[J]. Journal of Pest Science, 2016, 89: 897 — 908.
COCCO A, DELIPERI S. LENTINI A, et al. Seasonal phe-
nology of Tuta absoluta (Lepidoptera: Gelechiidae) in protec-
ted and open-field crops under Mediterranean climatic condi-
tions [J]. Phytoparasitica, 2015, 43: 713~ 724.
UCHOA-FERNANDES M A, LUCIA T M C D, VILELA E
F. Mating, oviposition and pupation of Scrobipalpuloides ab-
soluta (Meyr. ) (Lepidoptera: Gelechiidae)[J]. Anais da So-
ciedade Entomologica do Brasil, 1995, 24(1): 159 - 164.
BIONDI A, GUEDES R N C, WAN Fanghao, et al. Ecology,
worldwide spread, and management of the invasive South American
tomato pinworm, Tuta absoluta ; Past, present, and future []].
Annual Review of Entomology, 2018, 63;: 239 — 258,

FERA. FERA confirms the first outbreak in the UK of Tuta
absoluta-the South American tomato moth [EB/OL]. (2014 -
09-04)[2019 - 06 — 03]. http: / www. fera. defra. gov. uk/
showNews. c¢fm? id=402.

TOSEVSKI I, JOVIC ], MITROVICM, et al. Tuta absoluta
(Meyrick, 1917) (Lepidoptera, Gelechiidae): a new pest of
tomato in Serbia [ J]. Pesticides and Phytomedicine ( Bel-

grade), 2011, 26(3): 197 - 204.

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[26]

[27]

[28]

[29]

[30]

VISSER D, UYS VM, NIEUWENHUISR J, et al. First re-
cords of the tomato leaf miner Tuta absoluta (Meyrick, 1917)
(Lepidoptera: Gelechiidae) in South Africal J]. Biolnvasions
Records, 2017, 6(4): 301 - 305.

MUTAMISWA R, MACHEKANO H, NYAMUKONDIWA
C. First report of tomato leal miner, Tuta absoluta (Meyrick)
(Lepidoptera: Gelechiidae), in Botswana[J]. Agriculture &
Food Security, 2017, 6. 49.

TREESE, X7 A SRR AR T ORI AR T B v ik
SS-CON PRl AR LT ). A8 422741, 2013, 22(2) - 80 - 85.
UCHOA-FERNANDES M A, DE CAMPOS W G. Parasitoids
of larvae and pupae of the tomato worm Scrobi pal puloides ab-
soluta Meyrick, 1917 (Lepidoptera: Gelechiidae)[]J]. Revista
Brasileira de Entomologia, 1993, 37(3): 399 - 402.

HAJI F N P. Controle biologico da trata do tomateiro com Tri-
chogramma no Nordeste do Brasil [M]/PARRA J R P, ZUC-
CHI R A. Trichogramma e o controle biologico aplicado. Pirac-
icaba: FEALQ, Brazil, 1997 319 - 324.

BERTTI J. MARCANO R. Preference of Trichogramma preti-
osum Riley (Hymenoptera: Trichogrammatidae) for different
aged eggs of various hosts [ J]. Boletin de Entomologia Ven-
ezolana, 1991, 6(2). 77 - 81.

AMAYA NAVARRO M. Biological control of Scrobipalpula
absoluta (Meyrick) by Trichogramma sp. in the tomato (Ly-
copersicon esculentum Mill. ) [J]. Colloques De Linra, 1988
(43): 453 - 458.

LARRAIN S P. Assessment of total mortality and parasitism
by Dineulophus phthorimaeae (De Santis) (Hym, Eulophidae)
in larvae of the tomato moth Scrobi palpula absoluta (Meyrick)
[J]. Agricultura Tecnica, 1986, 46(2); 227 — 228.

VASICEK A L. Natural enemies of Scrobipal pula absoluta Meyr.
(Lep. -Gelechidae) [J]. Revista de la Facultad de Agronoma, Uni-
versidad Nacional de la Plata, 1983, 59(1/2): 199 - 200.
PRADA R M A, GUTIERREZ P ]. Preliminary contribution
to the microbiological control of Scrobipal pula absoluta (Mey-
rick) , with Neoaplectana carpocapsae Weiser and Bacillus
thuringiensis Berl. on tomato Lycopersicum sculentum Mill
[J]. Acta Agronomica, 1974, 24(1/4): 116 - 137.

JIMENEZ R M, GALLOD P, SILVA V E. Susceptibility of vari-
ous species of lepidopterous larvae to the entomopathogenic nema-
tode Steinernema carpocapsae [J]. TDESIA, 1989, 11. 49 - 51.
JAWORSKI C C, CHAILLEUX A, BEAREZ P, et al. Appar-
ent competition between major pests reduces pest population
densities on tomato crop, but not yield loss [J]. Journal of
Pest Science, 2015, 88: 793 —803.

XIAN Xiaoqing, HAN Peng, WANG Su, et al. The potential
invasion risk and preventive measures against the tomato leaf-
miner Tuta absoluta in China [ J]. Entomologia Generalis,

2017, 36(4): 319 - 333.



« 286

5 4Ly 2020

[31] weleds, skbof, X%, 45 A AR RFMEE A
B E R HTL YRYEIR, 2019, 46(1) . 49 - 55,

[32] oo iy I 4 0. b 0 3 58 A7 ) BOR 5T 43 7 [EB/OL ]
(2013-08-13)[2019 — 02 — 10]. http: / www. askci. com/
news/201308/13/131403033111. shtml.

[33] wil H e . 2017 48 v [5 3 11 9 530 % 1 20 43 A [EB/OL .
(2017-12 - 29)[ 2019 - 02 - 10]. https: // baijiahao. baidu.
com/s? id=1588083521510977518&-wir=spider&-for=pc.

[34] 18N, = FEsEsAE 2 E RO A LEB/OL. (2017 - 09 - 23)
[2019 - 02— 10]. https: // www. sohu. com/a/194066297_721269.

[35] 48N, — B RE 8 = g ™ Mk A JR L EB/OL L (2018 - 11 —

20)[2019 - 02 - 10]. http: // www. sohu. com/a/276793344_656712.

[36] rRfIgHm. 2017 4FRep sk th D8R 0T = A RS

[EB/OL]. (2018-02-21)[2019-02 - 10]. https: // baijiahao.

baidu. com/s? id=1593000204245534799 &.wir= spider&-for=pc.

(TSR HA™W)

(3% 247 5O

(217 HURE XU 2T . 45, T AR DX A TR X I g Tk
¥ A BRI 72 [ ], PRBE R 441, 2017,.39(6) 1369 — 1373,

[22] skW, Eo0. Jo0, 5. WAL 8 a2 kst ) 1. ¥
JeAtifR,2018(5): 11 - 12.

(23] MRER 1%, 52 51 8% , 5. IR R I e ST S50 56 7] X S 73
ARKRE B AR R RGP R SR ()], B 4R, 2015, 58
(6):634 —641.

[24] fAFRSE. #y WIS NI PN E L e A5 0 LT 0. 2582 54
H,2007,28(8):36 — 41.

[25] BAN Lanfeng, ZHANG Shuai, HUANG Ziyang, et al. Re-
sistance monitoring and assessment of resistance risk to py-
metrozine in Laodel phax striatellus (Hemiptera: Delphacidae)
[J]. Journal of Economic Entomology,2012,105(6):2129 — 2135.

[26] ZHANG Kai, ZHANG Wei, ZHANG Shuai, et al. Suscepti-
bility of Sogatella furcifera and Laodelphax striatellus (He-
miptera; Delphacidae) to six insecticides in China []]. Journal
of Economic Entomology, 2014, 107(5): 1916.

[27] ZHANG Xiaomin, TAO Yunli, CHI H, et al. Adaptability of
small brown planthopper to four rice cultivars using life table
and population projection method[ J/OL]. Scientific Reports.,
2017, 7. 42399.

(287 Pt . Fh e Bodd #5468 B S FOM A T . Ao PR3 2 4l
1990,17(1):11 - 16.

[29] LIU Zewen, HAN Zhaojun. Fitness costs of laboratory-select-

ed imidacloprid resistance in the brown planthopper, Nilapar-
vata lugens (Stal) [J]. Pest Management Science, 2010, 62
(3):279 - 282.

[30] XS, A%, FHK. 8 CEBTA YU R 138 HhUTE Kb
AEEWFELI ] Ol K A= 4H] , 2001, 24 (4) £ 37 - 40,

[31] Z=gdt, AR IR A3 K 2. A28 2% U
TREIALT,2004(8) 4 - 6.

[32] WANG Yanhua, CHEN Jin, ZHU Yucheng, et al. Suscepti-

Nitenpyram []J].

bility to neonicotinoids and risk of resistance development in
the brown planthopper, Nilaparvata lugens ( Stal) ( Ho-
moptera; Delphacidae)[J]. Pest Management Science, 2008,
64(12); 1278 - 1284.

[33] FMEE g, B BLAC HORVAR e du e ) ). RS 40 5 % Ak 2=
2009,17(11) .16 — 18.

[34] XIFEsh, BRF B LR, 5 F2y 0 f CEB G RO LT ). %2
Bfesim 4 . 2018, 24(8) <57,

[35] Wb, W A8 e X Fed vl R EV AR s e L 0. T PE AR AR
2007,30(2):70 - 71.

[36] WANG Pan, ZHOU Lilin, YANG Fan, et al. Sublethal effects of
thiamethoxam on the demographic parameters of Myzus persicae
(Hemiptera: Aphididae) [J]. Journal of Economic Entomology.,
2017, 110(4); 1750 - 1754.

(37 XUUUAE A RAE R A5 S EFE T et ni S e 0 I A7 1) o 48 L
AWE A BRI L] T EKFERLE, 2012, 26(3) :361 - 364,

(A% | )

(b3 280 51

[9]  ZEfhV. B T80 (o R 2 s M B A 2R 0 ST S I 5 i 0 5 O 5
(D] HEH WL 24K 4%, 2013,

L10] BXHAEE XPMELR SR IBEH . 55, 11 B Jm 2 R Al 27 1 o3 B 25 BLA R
FHBFFEERE )], AR P58 5 & - 2013(8) : 1137 — 1145,

[11] i &L BUN 25 0 SR 5. [ R @ A A Ak 2 m oy 5 2 LA
SRR FhEE25,2014(19) . 2864 - 2872,

(121 PhE EZR K, FEAL szl oAb sl o 5 25 BT M i 7T F
JELT]. B3RP EE24,2016(4) :507 - 511,

(13] MM B R AR K , 45, 2 ah Ak 1 i R v £ A~ £ 2]
R B AT ] BR2EF %, 2016(11) : 33 - 34,

(140 JeTFiE. BBk A B A A R R R R B iR B AR B4R . i
FEARS T, 2004, 24(9) 5 7.

(150 5 » Je P38, 2= sk de i 22 4 45 U R B iA HOR LT . A
HEAR-5: 1, 2005(8) : 19 - 20.

[16] #hiR. AR gnPe sk d B iR ] AR K2 A&, 2015(12) 157,

[17] e 4. 20T T Bk ok i R A LA I 4545 B U 1 i LT . £ 25710
1§,2012(5):310 - 311.

(18] T PHPT. AABELR HURFEA R sl K H 5 7 F= b 2 A5 B R AL
il A5 (D], m ot mEt ARl K%, 2014,

[19] RAH. Beohoxd RBRAG G F 5B LT, v B & TR, 2001 (4)
21-22.

[20] ZET 55, FARaR. fAL B s BB IR KRR Bk U F ik L) 1. &
FHT.2009(2) 64 - 65.

(A% HAW)





