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Fitness of the tomato leaf miner, Tuta absoluta, on
different vegetable hostsin Shandong Province
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LU Su-Hong' CUI Hong-Ying' SONG Ying-Ying' MEN Xing-Yuan'
(1. Shandong Key Laboratory for Green Prevention and Control of Agricultural Pests, Institute of Plant Protection, Shandong
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Abstract [Aim] To determine the relative suitability of different vegetables as host-plants for Tuta absoluta, a recent
invasive pest in Shandong Province. [Methods] The oviposition, development and population growth of 7. absoluta on 9
commonly grown vegetables were compared. [Results]  Adults laid the most eggs on tomato and eggplant plants, and could
complete their life history normally on these species with final survival rates of 44.21% and 40.64%, respectively. No
significant difference was observed in developmental duration, survival rate or population growth parameters between
T. absoluta populations on tomato or eggplant plants (P>0.05). In contrast, very few eggs were laid on rape, coriander,
cucumber and pepper. Although 7. absoluta could complete development on these species, the final survival rate was only
11.72% and the developmental duration, survival rate, female fecundity and intrinsic rate of natural increase were significantly

lower than those of populations on tomato plants. Although eggs were laid on coriander hatched, the larvae survived for only
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1.67 d. Eggs were also laid on cucumber and pepper plants but no larvae were subsequently found. No eggs were found on

spinach, chives or garlic. [Conclusion] Tomato and eggplant plants were the most suitable of the host plants compared in

this study. Monitoring and control should be strengthened to prevent outbreaks of 7. absoluta on tomato and eggplant crops.

Rape may be a secondary host of 7. absoluta that contributes to its spread. When other, more suitable host plants are available,

females do not lay eggs on spinach, chives or garlic plants, and larvae cannot complete their development on coriander,

cucumber or chili. These plants could therefore be grown in rotation, or intercropped, with more tomato and eggplant crops, to

control 7. absoluta numbers.

Keywords Tuta absoluta; host plant; oviposition; growth and development; population growth parameter; fitness

75 0 W M Mk Tuta absoluta J& 8§ ¥ H
Lepidoptera ZI#Fl Gelechiidae, M 4% % jifi & gk
( BIESE, 2011) MIFAMWL M (RETFE,
2013 ), AF M LB K F 2 — ( Biondi
etal., 2018; 5KHEEINAE, 2018 ), %A AT ZEFH A
BN BEWIN LA NE, FEUY G R
R e SRS AE 4 Al R A 4121
TE AN/ NIV , RS 2 1 R B, B A 5
Bifi 2 4y HES B AP R B G K, TRt ve it ik
HEBMETVE, BIREYMRE. BRERAERE,
SFECRSCREEE | W, T A R
I 80%-100% ( Desneux et al., 2010 ),

e AT R IR TR 5, AR X —4F T
KA 10-12 44, HARE S ™ (5kE5F 5, 2018 ),
H 2006 8 & MAR VG ZRRIE, IR RTERK
WL AE . ARFNE IR EERE ( Visser et al.,
2017; Santana et al., 2019), FLE AR 103
FHAMIX (CABI, 2021), FET 2017 4 8 A
TR AE T SRR X R B A v ik ( sk Y
%, 2022), FfiJEHGREY BRI, PR, AR
JeferaE 20 24048 ( AR IX . EHEE )( Zhang
etal., 2022 ), INZRAE T 2023 4E 1 IR K& BT ik
Mg AR (FE3cFHESE, 2023 ), AR EFR
HEFERAE, e i Rpst & R A R 3
SR WM R EE N T o e o I I ki o RS 4
FIPHICH F KA BG4 = A T N IR
Al Az 7= Hp T I Y B ) A

FEIR AT HB DX, 25t s gk B 75 i 57 4 IR
TR A, % AR A i HoAA B R ) (28
i, 2019; XIZEBE4E, 2021 ). 1R NG
FERAE, IR RIS bz e 4 2 R AR At
TR T o BF FEAF ) S5 M e ot v g o o A%

FEFE T BB R R Z— , RSV i i 0t 2
FRIEBEA BT 7% R B 80T o F e B
REJT o T AT Mk aF 72, FE N FMPHED)
IEFA, WATE TR TR RARE %
Bl TR BEAEREAEY LA R ER
( Tropea Garzia et al., 2009; Desneux et al.,
2010; Abbes et al., 2016; Bawinetal., 2016 ),
{RHAE AN R Y L A3 BB A BT AR, X [ A A
YA [R) R 38 FLRE A7 7E 22 7 Rostami et al.
2017 ) INARB AR IG BRI 2 HE, T
T I e g R b R R TE A
I, ASSCHIFFE T 9 Fhisg it = %) 3 i T - e A <
KRB R, DR Tz Y BUE R e &
Bi i SR HERL A A
1 MBS
11 #RERMFEED

TR AP E N TS (RXZ &k
AT VLR AR ) [(25+1) °C, RH 60%+
5%, 16 L : 8 DILAbkm 20 cm w1/ % i
Lycopersicon esculintum A 7F EAEYIIAEFE

B YRGB R 1. RIFTE
i, MR SRR 3 HRSFN T IRIEAE 2N
(d=10cm, h=10 cm) , FEBIHREN[(25+1) °C,
RH 60%=5%, 16 L : 8 DIk HE, bk
K2 7-9 F 5 T8,

12 ARFZEH EEHEHHEE~NE

¥ 7-9 B[R] — A A AR B TR
W% (40 H, 50 cmx50 cmx50cm ) N, &7
WL 3 775 FAHW o 7557 HUE O B A —
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Tablel Speciesand company of host plant used in the study

154 Host plants AnFf Species

H: 2/ ] Companies

HlI Kaisa

21 Rongyao

7 Shanghaiqing
Hil 1 5 Zhuoyue no.1
i3 8 5 Lamei no.8

& Lycopersicon esculentum
HiF Solanum melongena
=% Brassica napus

# )\ Cucumis sativus

B Capsicum annuum

FH Allium cepiforme

T3 Coriandrum sativum
3% Spinacia oleracea

Kk A. sativum 28 J7 Ko Purple garlic

FE6 T M AT R 7
Shouguang Jinpeng Seed Industry Co., LTD.

V025 /N2 Four seasons chives
KIFF3% Large leaf coriander
K3 3% Large leaf spinach

B & K B AL AT PR
Changyi Yongchang Seed Industry Co., LTD.

7R ARl A FR A 7
Shandong Shouhe Seed Co., LTD.

B 10% 8 B K B BLIEAR , A2 s dURh SE
Fro AR (<12 h) BV - o e
XS, BRSSO (Gl H P A R AR BT X
Ja 2 h WIERACHL ). BlJR, 104577 RUEHHEA 5
Xt B A HE I MERRE AL . T 4 d O BRAER ),
R 1 IRFEMY, 4 dJah2 dH#k 1R,

HEMER AT SR — IR AU A A
R b A an v A R i, B 24 h SRR
BN TAEEN[25£]) °C, RH 60%+5%,

16 L : 8 DIifAT, HMHLSHYIE 3 1M EE,

13 ARFEEY LEHBHEHERZTHER

7E 1.2 ik, AR F A7 F A % o
a, VR DP 2 1Y 25 A v B AL B A
40 ALON (BEoN[Rl—KFr™ ) BYMERE, X350
w/DIYA A, WIS HUT AT SRR o X DR i
rbmicfgn = 5, FAEMRIASR BB, 4k27E
AN TS BEZEMN[(25+1) °C, RH 60%+5%, 16 L :
8 DIRIFFMES . BRI KA AT ik iy & & R
=, 4RI, 4 (L1, L2, L3 FIL4 ) FllF
W A 4 1), BEERNAL (d=0.5mm) 1Y
2.0 mL B B.OE T, kMR LT IHM . B
YR E 3 N EE, BB I 9 RIEY) .

14 FRFEEY EBMBEHEOHIERSH

AR AN ] 2 4B b 2 00 v o M ) 2R R
FMEFHEIRAE L, R R (B,

2019 ), Hrfr, R HESAEE R [ RTE  BSd
TEREHAAE MR E AT L, R IR R m,
JEAE  BUS U RSN T e Je AR
A F RS BOTHE LU T K S50 b il R
(R=2 Lmy ), FEHASHE (=2 Lm, /Ry ), N
BAERKR (rg=InRy/T), JMRHK R (1=exprm)
FFPFEINE RS ] ( Ty=In2/ry, ) ( Carey, 1993 ), i
i Jackknife kTG K S0 T (R
brUETR (Meyer et al., 1986; Maia et al., 2000 ),
ST EAME FHY LA MR (n) BRI
BER S BIN, THE 0 AR PR
SRIG B i MR, HFITE n- 1 AT
BN B KR Jackknife B 7 jak, I
Fi-pseudo=n>1all-(n = 1)%r; juex, BRI IR R
T n A i-pseudoo wa, Hn A i-pseudo THAE P
KSR PR (AR . $5 BRAR TR T R,
T. A Ty P-4 AR (ZEHE4ESE, 2019 ),

15 HiESH

RIBAER ] SPSS 16.0 A1 75507 o
T4 BUE 2 I E 3% aresin (X254, A [A %5 &
FEL P 1) O A 5 S 8055 ] Kolmogorov-
Smirnov M 4G AT IERS AR, B IE S0 A6 2K
iR H Kruskal-Wallis I35 47 LL#L ( P<0.05 );
TE S A B o B R 22 73 B ( One-way
ANOVA) W25, JERA Tukey EitfT£HE
Fb# (P<0.05 ),
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PO 1 (17.0043.00 ) A1 ( 11.00+7.02 ) i ;
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0.1) d], 5HiF[(5.9£0.1) d]. FF[ (7.0£0.9)
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Fig.1 Thetotal number of eggslaid by 5 pairs of Tuta absoluta female and male adult on different host plants

FE AR R R R Ab B ] 3% 22 5% (P<0.05, Tukey R38 ).
Different letters above bars indicate significant difference (P<0.05, Tukey test).

R2 AEAFEEYEERMEMEARNRSNLEHE

Table2 Duration of different developmental stages of Tuta absoluta fed on different host plants

KB (d) Developmental duration (d)

2 EHY Host plants

5 Egg 41 Larva I Pupa FR R * Pre-adult*
& Lycopersicon esculentum 7.8£0.1 a 18.2+0.2 b 8.8+£0.1 a 34.8+0.5b
Jii ¥ Solanum melongena 5.9+0.1 ab 17.5£0.7 b 9.2+0.2 a 32.6£1.3Db
WIS Brassica napus 3.840.3 b 24.0+1.4 a 10.4+0.8 a 37.9+t1.3a
3% Coriandrum sativum 7.0+0.9 ab 1.7£0.9 ¢ — —
Wi )N Cucumis sativus 6.0£1.0 ab — — —
HHL Capsicum annuum 5.7£1.5 ab — — —

15 BB R T D . B bR iR, [RS8 S A AR R R 225 3 (P<0.05, Tukey

g ) o —: JORUE. %3

*indicates the developmental duration from egg to pupa. Data in the table are presented as mean+SE, and followed by
different letters within the same column indicate significant difference (P<0.05, Tukey test). —: No value. The same for

Table 3.
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(ORI TG g 22 5, {H i 3 R TR (3.8+0.3)
d] (F=3.15, df=5,12, P=0.048 )., %A REMSTE
Fmi, MFRCE LIER AR AR, Hd, el
Kb ERIMRK, h (24.0£14) d, BES
FHFEam[ (18.2+0.2 ) d]F 7 F[ (17.5£0.7 ) d]
( F=117.10, df=3,8, P<0.001); fE&¥K L, 4
HARETEMUER KT, UG 1.7 d; 7R8I
BRELL, D dRIRE IO IR AR, ORISR
WLELH 4 RUAETE o W AE TR0 b A 00 % &5 s 1)y
8.8 d. FEMT LRI R BHIEN 9.2 d FlHSK
AR R B IIE R 10.4 d, HHE 2 E TG B
5 (F=3.24, df=2,6, P=0.111), i k7e
R EA R AT (37.9d), BE S THMN
(34.8d) AT (32.6d) (F=10.99, df=2.6,

P=0.010 ), [fii7E ik A5 T (4 ulg A w0 %

23 ARFEEY EFMBHEHEERSR

e i T I 45 S AEAN R B EAEY) L A AF
TGO (3R 3) AN 25 A b 75000 ik
P IRIEAL A2 A K, TEFR N (53.08%+7.52% )
7 _E IR LR i (52.45%42.77% ), 5
MR (43.96%+5.74% ). >k (43.52%+3.34% )
RN (30.56%+2.78% ) LI W25, (Hi %
T HHL (19.44%+10.02% ) ( F=3.40, df=5,12,
P=0.038 ). %} B 7E 3 i At L O FE 1% 3208
93.85%LA I, Wiz w22 5, A &5
FAEMFE EWNAER (51.34%+15.14% )

( F=46.56, df=3,8, P<0.001), $hBAEFF R
REIEW KT 2. WMRAEFR (88.36%+0.59% )
AT (81.68%+2.11% ) | 1PILFRICH i 22

S, AR EE TR LRI (53.33%+
3.33% ) ( F=69.61, df=2,6, P<0.001), it
WRAEAN A 27 FAEY) L R A s R 22 7 B3, U
TR R R AT R, A
(44.21%£6.93% ) il (40.64%+2.22% ), W&
FhE (11.72%%2.93% ) ( F=92.30, df=5,12,
P<0.001), TAERSE . BNFBRL 1Y R A0
FH 0,

24 FARAFETEYWEBEREBHENESESH
MFFERSH

Wk 4 fiiw, Tt skgeZm . A1 A
5 3 PR AR LA IR ( F=0.20, df=2,5,
P=0.829 ) Fillf th i ( F=0.45, df=2.,5, P=0.663 )
TowEER, BAEFM (16.93 kL) Fii+ LY
e (15.33 K7 ) R TS (3.40 K7 )

(F=16.07, df=2,6, P=0.004),

MR SHOTH (R 4), TR
TN L AR Ry ( F=60.58, df=2,5,
P<0.001 ), “FIHACSEIN T (F=3.47, df=2,5,
P<0.001 ), WNELHEKR r, (F=118.05, df=2,5,
P<0.001 ) FIJEFRIEK A 2 (F=115.02, df=2,5,
P<0.001) #10 2#m TEE, (HPE Z T
255 o TR a v o g A R £ s
] Ty ¥ F ML F e (F=87.36, df-2,5,
P<0.001 ),

3 itig

A A A T iV R AR RS AR
SE BRI R PR A oy R AAE T B T

K3 BWMEMEIRASEARTEEYW ENEEER

Table3 Survival condition of Tuta absoluta fed on different host plants

4 AR (%)

HPER (%)

GRFR Iy’lﬂﬁﬂ;‘?{t.% (%) Larval pupation rate Adult emergence rate % %ﬁ{fﬁ% (%)

Host plants Egg hatching rate (%) (%) (%) Final survival rate (%)
FAti Solanum lycopersicum 53.08+7.52 a 93.85+1.27 a 88.36+0.59 a 44.2146.93 a
W Solanum melongena 52.45+2.77 a 95.00+2.89 a 81.68+2.11 a 40.64+2.22 a
WIS Brassica napus 43.96+5.74 ab 51.34+15.14 b 53.33£3.33 b 11.72£2.93 b
3% Coriandrum sativum 43.52+3.34 ab 0.00+0.00 ¢ — 0.00+0.00 ¢
# )\ Cucumis sativus 30.56+2.78 ab — — 0.00+0.00 ¢
BB Capsicum annuum 19.44+10.02 b — — 0.00+£0.00 ¢
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I RT LU AR A8 3 R % S A R, o T X
AR AR WY BORCh 35 A 2R L g
IR T AR AN H B A, A A A
JERT 2240, A4 R T B AR
B A7 . 4l BTEFF A b BAETE R Rk R
( Krainacker ef al., 1987; Awmack and Leather,
2002 ), Horr, 7B R R SO AE YRR T O AE
B B KR AE ( Bawin ef al., 2016), fEAS
g, T it g I AR A T A A % A
HROR, FEARRE A A AR A LA 7 B i A
B, S O B E R 78.00-84.67 i, HLES
PRI SRR (2019 ) 458 1% B AE T SR L
T LRI 100 Ak 25 58K, X AT RE S %
NG AN N L S LS E T S S e K]
Koo BFFEAI, i ves ik Fr R E 7 O o 5 R
PP IR C , AN 3 PR AR e i b S 7% O Ry
10-40 ki AN%E ( Guruswamy et al., 2023), 5A&
5% 235 R FLA— B Tt v i i 1 D78 2 A5k R
FHEMR LIRS, 4 AR HLE M IEE AR R
BIERATE L, & RENAGRYR . 56
JE FFR LG K SR g S, | i A T
Z VR I i 3 AT A2 T n v I o
jili ( Pereyra and Sanchez, 2006 ). 4% % ( Negi
etal., 2018 ) FIHH*E ( Tropea Garzia et al., 2012;
PUEES, 2022 ) GHEHMEY, HhFh
TR ) B 31 B 32 C A — RN 58 ihgliiE s ( 22
AL, 2019; Jiang et al., 2023 ), AHFgEH,
e 05 s - M A T A R L R K S0
AENIRGE 25 AR, (HBA PR F . Yang %
(2024 ) XTI E 5 FPFATHEAT T e ihvg it ik 19 38
A EETEAM, HN BB 0.131 0-0.203 4,
PRI 2 1.140 0-1.225 6, MRS E K
3.4-53 d, ARG ZEZRE R, Hi Dafen
i P R)AE A e o ANHIFFE 25 R, Femignt
I E I AR L A P B | SRR R
FFPREIOAE A1) 439008 0.213 3.1.237 7 A1 3.3 d,
5 Dafen @ AHIE , RIS AP RIZ RN E S
AT ASBIFFERN, T A A AR
IR AR T PR BGHC SRAN R I A sf [1] TS A
R, RN TFUEEEMNHFEZ —, X 52

Ae5F (2019) MZhie—3 (HAREY, Fi
W I LA L8P ( Pereyra and Sanchez,
2006 ), KPS HREE 2% 5] g S AR A
% ( Ghaderi et al., 2017; Rostami et al., 2017 ),

FEEPER BT Y LSRR KRB
1 PR S B £ A 5 A A 0 IR i
A& ( Awmack and Leather, 2002; Greenberg
etal., 2002; Pereyra and Sanchez, 2006 ), 5%
HHANEFAH B, i T o i 7 T = b A B i
AL IR AR E I, AR AL
RN, BTN 11.72%, WM, e L
VA e | PR B SR ] FR A HRAIK, 1
FEMARES T, X R BAXT e AR R 75, TSR
O AN OF= i e 11 [ O 7 1 T 1 O W B
% = A T VR I I T AR TR S, AT AR A A
Yy, 35 Z G T B SRR AR A T i A R
EA—B (2R, 2019), 48 H 0w JCF S
I oA T VH SR A DA, H RS 2 TR EE
HOEMEY) , H™ X 3220047 T3 it v et gl v e 4
YAV i b DX S A e i DX A5 (X 28 19 4
2021), PHBL, Rhnsm iAo 7 v i i
W FE AR b DX, B DG R i R - S5
BHEY iz BB &, 00 3 B S v e 2
FHATEREY BT R

AR — PR A RMES) , C 8 T
555 0 (B X 2 Aot v P gl v A 28 ), LR AR
S 2 N IR BB I AR AV e A T e g e %
( Medeiros et al., 2009 ), XFEMHEFZRIFFAET N
WIS AT 3, SAM R SR 3 FEANE
i, FEahvE I AT AR AR S LR, BRI
JE W ECE, (AN 1.67 do B
ARGV T, M R ) RE A 5 e AR L
X8 EHEYIE AT R ( Togni et al., 2010 ), H.
It R BB 5 T T A AR A R Ry TR LA i
FEM %A% (Hilje and Stansly, 2008 ), FfXJif
HAHEMARER (EEESE, 2024), Fil
T g R AR SR R SR R Rorh
A B Bk B A LIRS, Ha5ie
AT R A SR A PR R HOR 8 T & 5 R 4
EESH
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o iR P I 7 v JTCRIBUAL Al i) 7/ 5
A5 FESEARE, GRIL IS A GE LAY v AR 3
BRE . BINEH P RHEY), H W IoC T &
WA R EE B E Y, (HE AR A
B, AR AR U e R R] b R E %)
HORREW M AE (Ingegno et al., 2017 ). BREH
BRHEY) , {E 3 500 - TS VA FE s 58 AR K
KE, XE5ERY4ES (2019) MR ZER—3
W HGE , T 078 19 T A FE A ( Campos,
1976 ), X 7] BE5 A [A] B b B9 Yk A=A
BT CHBRAER . BT LS ) A G, Xeey)
o MR RN AP (BT 2SR, 2018 ),
A e v A BE AR BRSO e B AR K
RE , AR ST i 22 F AR
Xof [F) — 2 A 38 B A A A 22 5%, HAETGH
PR I8 ) TR RS RHE Y , £ 58 BHE
WIVE MR ZF F ( Desneux et al., 2010; Soares
and Campos, 2022 ), T8 JIVFIBBUE ILHARA £
BRI, AR, I, oy hs
Xof B TR BB 2 it A T J itk — 2 Wh o, A 2l
TS P R X AN [ gt o 26 JTCRTBARU Y 35 P, IR
JRFIBRBE™ Ml 1) 2 42 A2 77

B P B I R A ) R T e -
$ BRI BT, AR A AR RO 45 K W BE A XS A
;B U™ A B A 7 DR EE/E T ( Knolhoff and
Heckel, 2014 ). AWF5EH, 1R FAFIKR
e b, YA WLEE B0 At v v O, I T e
X 3 Apar FAEPIA I R R ) T B Proffit et al.
2011 ). SRR TRERMEY), BlIE 2R AT
A F 22— (Bawin ef al., 2016 ), {BLEAM}
FEH AR A BT AU T g SR O, X T RS
WA A i A A & ( Ghaderi et al., 2017 ; Rostami
et al., 2017 ). FAESGRm¥ O PHEY, &
AR (EREE, 2012) WHHRBUHEAEY R
H5), HAE Yot 22 F 2R B I B sE VR H
(SR04, 2009; T&E, 2018), TEAMFIH,
X2 FIAE ) A A 1 IR 7 750 0 P e o, e A
B i 2P

AW E I AT A R AE IR 9 Fh
FEREHSE LA . KB DI AT S

MRESE RSB, BB 1 At R T2 2 i T 0
A FLAF 2, LU IX 2 A PEY) b i vt
SR I S A o A R AN | A
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S& 30k (References)

Abbes K, Harbi A, Elimem M, Hafsi A, Chermiti B, 2016. Bioassay
of three solanaceous weeds as alternative hosts for the invasive
tomato leafminer Tuta absoluta (Lepidoptera: Gelechiidae) and
insights on their carryover potential. Afiican Entomology, 24(2):
334-342.

Awmack CS, Leather SR, 2002. Host plant quality and fecundity in
herbivorous insects. Annual Review of Entomology, 47: 817-844.

Bawin T, Dujeu D, De Backer L, Francis F, Verheggen FJ, 2016.
Ability of Tuta absoluta (Lepidoptera: Gelechiidae) to develop
on alternative host plant species. Canadian Entomologist, 148(4):
434-442.

Biondi A, Guedes RNC, Wan FH, Desneux N, 2018. Ecology,
worldwide spread, and management of the invasive South
American tomato pinworm, Tuta absoluta: Past, present, and
future. Annual Review of Entomology, 63: 239-258.

CABI, 2021. Invasive species compendium Phthorimaea absoluta
(tomato leaf miner) datasheet. 2022-04-22. https://www.cabi.org/
isc/datasheet/49260.

Campos RG, 1976. Control quimico del “minador de hojas ytallos
de la papa” (Scrobipalpula absoluta Meyrick) en elvalle del Ca
nete. La Revista Peruana de Entomologia, 19: 102—106.

Carey BJR, 1993. Applied Demography for Biologists With Special
Emphasis on Insects. New York: Oxford University Press. 1-206.

Desneux N, Wajnberg E, Wyckhuys KAG, Burgio G, Arpaia S,
Narvaez-Vasquez CA, Gonzalez-Cabrera J, Catalan Ruescas D,
Tabone E, Frandon J, Pizzol J, Poncet C, Cabello T, Urbaneja A,
2010. Biological invasion of European tomato crops by Tuta
absoluta: Ecology, geographic expansion and prospects for
biological control. Journal of Pest Science, 83(3): 197-215.

Dou GX, 2009. Oviposition preference of beet armyworm (Spodoptera
exigua) by host plants. Master dissertation. Guilin: Guangxi
University. [$552%, 2009. 25 AR 0TS A0 M = D9 44
33 21 I 1SS B VA oo 27 Al 7N 2

Ghaderi S, Fathipour Y, Asgari S, 2017. Susceptibility of seven

selected tomato cultivars to Tuta absoluta (Lepidoptera: Gelechiidae):



- 718 - R B 244k Chinese Journal of Applied Entomology 61 &

Implications for its management. Journal of Economic Entomology,
110(2): 421-429.

Greenberg SM, Sappington TW, Sétamou M, Liu TX, 2002. Beet
armyworm (Lepidoptera: Noctuidae) host plant preferences for
oviposition. Environmental Entomology, 31(1): 142-148.

Guo WX, Li LL, Jiang WF, Cheng YZ, Song YY, Cui HY, Lv SH,
Yu Y, Men XY, 2023. Hazard risk of Tuta absoluta to tomato
industry in Shandong province and its monitoring and control
research progress. Shandong Agricultural Sciences, 55(11): 1-11.
[FF3CF5, A0, 230R, R, KEEw, milt%, AR,
TR, 11%0C, 2023, F i oo LR 48 26 7 I A 1 55 K
W BCHME | B e . RO RL, 55(11): 1-11.]

Guruswamy M, Marimuthu M, Coll M, 2023. Life-table analyses for
the tomato leaf miner, Tuta absoluta (Meyrick) (Lepidoptera:
Gelechiidae): Effects of plant genotype. Pest Management Science,
79(6): 2117-2125.

Hilje L, Stansly PA, 2008. Living ground covers for management of
Bemisia tabaci (Gennadius) (Homopera: Aleyrodidae) and tomato
yellow mottle virus (ToYMoV) in Costa Rica. Crop Protection,
27(1): 10-16.

Ingegno BL, Candian V, Psomadelis I, Bodino N, Tavella L, 2017.
The potential of host plants for biological control of Tuta absoluta
by the predator Dicyphus errans. Bulletin of Entomological
Research, 107(3): 340-348.

Jia YX, Pang HC, Jiang L, Wang XP, 2018. Relationships between
the tannin and total phenolic contents in leaves of different
pepper varieties and the resistance to Frankliniella occidentalis
(Thysanoptera: Thripidae). Journal of Plant Protection, 45(5):
1183-1184. [B{Z8, Jeilar, LR, THHE, 2018. BT
FREALT LR B S O P AR SRS R, YR
i, 45(5): 1183-1184.]

Jiang ZX, Yang GQ, Zhang JL, Chen GH, Hu CX, Chen H, Zhang
XM, 2023. Effects of different host plants on the growth,
development, and fecundity of Phthorimaea absoluta (Lepidoptera:
Gelechiidae): An evaluation based on the age-stage two-sex life
table. Journal of Economic Entomology, 116(5): 1575-1584.

Knolhoff LM, Heckel DG, 2014. Behavioral assays for studies of
host plant choice and adaptation in herbivorous insects. Annual
Review of Entomology, 59: 263-278.

Krainacker DA, Carey JR, Vargas RI, 1987. Effect of larval host on
life history traits of the Mediterranean fruit fly, Ceratitis capitata.
Oecologia, 73(4): 583-590.

Li D, 2019. Study on ecological adaptability of invasive tomato leaf

miner. Master dissertation. Nanjing: Nanjing Agricultural University.
[, 2019. Shsk A f T HU 3 il s i e A4 A 2505 HL AT 5T

WE2AAAR S Ba: Bl R ]

Li XW, Li D, Guo WC, Lv YB, 2019. Host-plant suitability of South
America tomato pinworm Tuta absoluta (Meyrick) (Lepidoptera:
Gelechiidae) on four solanaceous plants. Plant Quarantine, 33(3):
1-5. [ZE0efE, 2505, SFSCH, BE5R, 2019. TS 4
FORHEY B0E TR, AL, 33(3): 1-5.]

Liu XX, Han P, Zhang X, Zhang P, Luo D, Wang T, Li ZZ, 2021.
Prediction of the geographical distribution and overwintering
boundary of tomato leaf miner. Chinese Journal of Ecology,
40(10): 3243-3251. [XIZ YR, ¥, 3K&E, 53, T, L4
EUREY, 2021, FEAVEZE b3 530 0 ] SRR A S L. A
ARk, 40(10): 3243-3251.]

Luo ML, Tian XC, Liu XW, Zhang GF, He YS, Chen XL, Gui FR,
Zhang YB, Yu L, 2022. Assessment of the fitnesses traits of a
major invasive pest, Tuta absoluta (Meyrick), on four tobacco
varieties. Plant Protection, 48(6): 162-168. [%BH#, H/NEE,
XTI, sREESE, MIoChE, BR/ANE, REER, KRB, RE,
2022, ERARE R 4 DS FD_ LRSS
VAL, FEYIRD, 48(6): 162-168.]

Ma F, Zhang JH, Yu YX, Cao YX, Duan SN, 2011. Tuta absoluta
(Meyrick). Plant Quarantine, 25(5): 55-58. [, 5k, F
HE, iR, BIEE, 2011, FiiZER. WK, 2505):
55-58.]

Maia ADN, Luiz AJB, Campanhola C, 2000. Statistical inference on
associated fertility life table parameters using jackknife technique:
Computational aspects. Journal of Economic Entomology, 93(2):
511-518.

Medeiros MA, Sujii ER, Morais HC, 2009. Effect of plant
diversification on abundance of South American tomato pinworm
and predators in two cropping systems. Horticultura Brasileira,
27(3): 300-306.

Meyer JS, Ingersoll CG, McDonald LL, Boyce MS, 1986. Estimating
uncertainty in population growth rates: Jackknife vs. bootstrap
techniques. Ecology, 67(5): 1156-1166.

Negi S, Sharma PL, Sharma KC, Verma SC, 2018. Effect of host
plants on developmental and population parameters of invasive
leaf miner, Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae).
Phytoparasitica, 46 (2): 213-221.

Pereyra PC, Sanchez NE, 2006. Effect of two solanaceous plants on
developmental and population parameters of the tomato leaf
miner, Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae).
Neotropical Entomology, 35(5): 671-676.

Proffit M, Birgersson G, Bengtsson M, Reis R, Witzgall P, Lima E,
2011. Attraction and oviposition of Tuta absoluta females in

response to tomato leaf volatiles. Journal of Chemical Ecology,



41 FRICTFEF: TR I IRT L R X 32 T SR A L - 719 -

37(6): 565-574.
Rostami E, Madadi H, Abbasipour H, Allahyari H, Cuthbertson

AGS, 2017. Life table parameters of the tomato leaf miner Tuta

absoluta (Lepidoptera: Gelechiidae) on different tomato cultivars.

Journal of Applied Entomology, 141(1/2): 88-96.

Santana PA, Kumar L, Da Silva RS, Picanco MC, 2019. Global
geographic distribution of Tuta absoluta as affected by climate
change. Journal of Pest Science, 92(4): 1373-1385.

Soares MA, Campos MR, 2022. Phthorimaea absoluta (tomato
leaf-miner). CABI Compendium. 2023-10-24. http://doi.org/10.
1079/cabicompendium.49260.

Togni PHB, Laumann RA, Medeiros MA, Sujii ER, 2010. Odour
masking of tomato volatiles by coriander volatiles in host plant
selection of Bemisia tabaci biotype B. Entomologia Experimentalis
et Applicata, 136(2): 164—173.

Tropea Garzia G, Castané, C, Perdikis D, 2009. Physalis peruviana
L. (Solanaceae), a host plant of Tuta absoluta in Italy. lobc/wprs
Bulletin, 49: 231-232.

Tropea Garzia G, Siscaro G, Biondi A, Zappala L, 2012. Tuta
absoluta, a South American pest of tomato now in the EPPO
region: Biology, distribution and damage. Bulletin OEPP: EPPO
Bulletin, 42(2): 205-210.

Visser D, Uys V, Nieuwenhuis R, Pieterse W, 2017. First records of
the tomato leaf miner Tuta absoluta (Meyrick, 1917) (Lepidoptera:
Gelechiidae) in South Africa. Biolnvasions Records, 6(4): 301-305.

Wang H, Wang YH, Chen LJ, Long CL, 2012. Research progress of
alkaloids from Lycoris. Natural Product Research and Development,
24(5): 691-697, 701. [TXk, TERIE, MRANLE, HHEM, 2012.
A1 75 B ALY LE WO o DE ST R . SRR BT 5T R,
24(5): 691-697, 701.]

Wang Z, 2018. Preliminary study on the avoid flooding effect of six
non-host plants’ volatiles of Carposina sasakii Matsumura.
Master dissertation. Shenyang: Shenyang Agricultural University.
[E##, 2018, ARFMEEST EHEHY M HAT R YR/ O JUBR
YERBIRIERTE. WA 00e 30, TRFH: el Ra:.]

Wang ZH, Yang F, Gao TT, Zhang DF, Yu QY, Gao MY, Wang SN,

2024. Insecticidal activity of coriandrum sativum essential oil

against Myzus persicae (Hemiptera: Aphididae) and the effects
on the aphid’s protective and detoxification enzyme activities.
Acta Entomologica Sinica, 67(3): 366-373. [ %1€, B, &
TR, SKIEE, THA, &R, ET, 2024, SE3RAMN
A 4 % R M B LR P BRI R 2 MRS PR S R SRR,
67(3): 366-373.]

Yang HS, Zhang C, Shen YY, Gao HF, Zhang GF, Liu WX, Jiang
HB, Zhang YB, 2024. Life table parameters of the tomato leaf
miner Tuta absoluta (Lepidoptera: Gelechiidae) on five tomato
cultivars in China. Insects, 15(3): 208.

Zhang GF, Liu WX, Wan FH, Xian XQ, Zhang YB, Guo JY, 2018.
Bioecology, damage and management of the tomato leafminer
Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae), a worldwide
quarantine pest. Journal of Biosafety, 27(3): 155-163. [FKEESY,
XTI, JTOTHs, VEBETF, SRR, SR, 2018, HHEFERK
PG H T R R AR S e S . AR
424, 27(3): 155-163.]

Zhang GF, Zhang YB, Xian XQ, Liu WX, Li P, Liu WC, Liu H,
Feng XD, Li ZC, Wang YS, Huang C, Guo JY, Wan FH, Ma
DY, Zhang XM, Gui FR, Li YH, Luo R, Wang HQ, Wang J,
2022. Damage of an important and newly invaded agricultural
pest, Phthorimaea absoluta, and its prevention and management
measures. Plant Protection, 48(4): 51-58. [5KEEZY, sKE0L, ¥k
BT, XT3, A9, XI5 A, XE, SR, BE4), £X
A, BN, SRAE, TTO7T, TS, SRIEE, BEROR, 2R
4, WOk, EEM, TR, 2022, FRE KA AR E B
T RH A E S ERT . AR, 48(4): 51-58.]

Zhang GF, Liu WX, Guo JY, Zhang YB, Wan FH, 2013. Species-
specific CO | primers for rapid identification of Tuta absoluta
(Meyrick), a significant, potential alien species. Journal of
Biosafety, 22(2): 80-85. [3KHEZY, XIJra:, FWEEVE, KB,
Ji751, 2013, BIRIEAE AR T WO kY9 SS-CO T PR
KEEIAR. 242440, 22(2): 80-85.]

Zhang YB, Tian XC, Wang H, Castenié C, Arn6 J, Collatz J, Romeis
J, Wu SR, Xian XQ, Liu WX, Wan FH, Zhang GF, 2022. Host
selection behavior of the host-feeding parasitoid Necremnus

tutae on Tuta absoluta. Entomologia Generalis, 42(3): 445-456.



