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Oviposition preferences of the tomato leaf miner Tuta absoluta for
different tomato varieties and the key attractants of tomato plants
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Abstract [Aim] To improve environmentally-friendly prevention and control methods for the tomato leaf miner Tuta
absoluta, a major invasive pest of tomato crops. [Methods] The oviposition preferences of the tomato leaf miner for 4
tomato cultivars were evaluated using the natural field infection method, and differences in secondary metabolites among the
different cultivars were determined with GC-MS. The behavioral responses of adult tomato leaf miners to hehydroascorbate
were examined using the "supplemental nutrition" method. Finally, the field natural infection method was used to evaluate the

effect of the external application of hehydroascorbate on oviposition preferences. [Results] There were significant
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differences in the preference of the tomato leaf miner for each of the 4 tomato cultivars. Preference for the TWHSN variety
was significantly stronger than for TM80, with 24.84 and 7.22 eggs laid on each cultivar, respectively, after 48 h. There were
significant differences in the secondary metabolites of the TWHSN and TMS80 varieties; the main difference was
hehydroascorbate, the amount of which was significantly higher in TM80 and JHDJW than in TWHSN and XXN. Adding
hehydroascorbate to the supplemental food fed to adult tomato leafminers reduced its palatability a dose-dependent manner.
Adding 0.004 mg/mL of hehydroascorbate to supplemental food reduced the number of tomato leafminers feeding on
supplemental food by 92.00%. Spraying hehydroascorbate on tomato plants generally reduced the number of eggs laid on all
4 varieties, but there was a between-subject effect (P < 0.05) and an interaction (P < 0.05) between hehydroascorbate
concentration and tomato cultivar. However, hehydroascorbate concentration was a more significant factor (F = 19.92) than
tomato cultivar (F = 4.29). The most rapid decline in the number of eggs laid as the hehydroascorbate concentration increased

was on TWHSN, with a slope K of the fitted trend line of - 20.93. The slowest decline in the number of eggs laid was on

- 1015 -

TM80, with a slope K of the fitted trend line of - 8.67. [Conclusion]

Hehydroascorbate could be a key substance reducing

the attractiveness of tomato plants to the tomato leaf miner for oviposition.

Key words Tuta absoluta; tomato variety; ovipositional tropism; chemosensory substances; host selection preference
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Fig. 1 Oviposition amount amount of Tuta absoluta
on four tomato cultivars

BEAR AR [R RS SR A £ R 2 A S R A4 AR S

TMS0 A fii % 80, JHDIW AEZLARAEE, XXN /Ml

2, TWHSN AGWEE X2, TEIFE. KhEdi -1

Brbnifi 2z, BRI SRR Z Duncan [GHT A 257
Ky 2e s B (P<0.05) .

The different uppercase letter strings on the x-axis
represent the abbreviations of tomato variety commercial
names: TM80 for Tian Mi 80, JHDJW for Jin Hong Di Jia

Wang, XXN for Xiao Xian Ni, TWHSN for Tai Wan
Huang Sheng Nii. The same below. Data in the figure are
mean+SD. Different letters above bars indicate significant
difference by Duncan’s new multiple range test (P < 0.05).
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Fig. 2 Principal component analysis of differential secondary metabolitesin four tomato cultivars
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Fig. 3 Univariate analysis of secondary metabolites
P R X B 5 1 85 3 e ( TWHSN ) 54 FZH FH4E 80 (TMS80) . £4I{KZEE (JHDIW) . /Milie (XXN)

TR LR TRgy, H PHEZSHAIAR (FDR) SitEE LR SEaXBERRRAEMRGT Y 5% BAE LT
I H 22 S BRSO AE A 4, 868 DR A 4 55 00 BEAR LE b 3] 22 S R g U AR AR
[ 5 B AR AR AR AT A XS B i 22 5 (0 i K, B R BRI 22 S 1
ZLAAR R R T HT 15 ASARR 5 5 22 5 0 U AR

The data in the figure shows the result of T-test, P-values adjusted for false discovery rate (FDR) for pairwise comparison
between the control group (TWHSN) and the treatment groups (TM80, JHDJW, XXN). The green area represents secondary
metabolites that are downregulated and have significant differences compared to the control, while the yellow area represents

secondary metabolites that are upregulated and have significant differences compared to the control. The diameter of the circle

indicates the significance level of the relative content difference of secondary metabolites, with larger values indicating more

significant differences. The red circle displays the top 15 secondary metabolites with significant relative content differences.

AR RS (83) o BEAPIRMRFR &
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XS 2 A0, EPURIMBRTE 4 AT
it b AR T B e I 5 A Y 2 O
.

24 BSHFmMBEHREHENRPEES
H % 0

T DL 10% 1) W2 KA AN FEE TR,
MR TR E RO ESUIR MR J5 , e ih v - ik
PIERERE (P <0.05) B2 (K5) , 1F
0.000 25 mg/mL WKL T, BB b8 TR AT
SRR TR D 44.00%, B VRN B9 S TR
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TWHSN TM80 JHDIW XXN
B4 BEMROBE4INEMDRABPHENSE
Fig. 4 Therelative amounts of hehydroascorbate
in four tomato cultivars
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b
j .
l l . mm
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E5 AREBSPIRMERE TEM
BHEBREARERNEE
Fig.5 Theamount of Tuta absoluta taken

supplemental nutrientsunder different
concentrations of hehydroascor bate

CK F7R i (10%H9EEK ) o 6 [H].
CK represents the control check (10% honey water
solution). The same for Fig. 6.
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mg/mL i, UK FEE IR i - S
A 92.00% LA UL, B EPTIR LR T i v
-3 1) e A 1 BAT S A
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=A10]
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5 | 7S 3 v 0 = B e 2 5 )RR 5 3 A
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FE 4 ADFA AN L O R R R TR ([
6: A-D) , HiERE® X% (TWHSN) Ly
TREEFRED, PEBHRLNRR K h - 2093
(KBl 6: A) , HIIKKA/MIZ (XXN) | 4
LKL T (JHDIW ) FIEHE 80 (TMS80) , #l&
HEHLEIRIR K 43000 - 10,43, - 9.69 A1l - 8.67
(I 6: B-D) o FHILATIL, 770N, 51
VEPEIETE ) i R L, T8 ST I R X 7 B9 11 1
VR P AR e 5 AR S ML, 2 0t Vs P g X 7 5
R A P IR R R, I SO IR I R X e i v
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Tablel Inter-subject effect test on the oviposition quantity of Tuta absoluta influenced
by tomato varieties and hehydroascor bate concentrations
I Source I ﬂ;”—“ﬁjifﬂ df ¥75 = . ﬁ‘%‘@
Type III quadratic sum Mean square Significance

K IEAEAY Calibration model 11793.33 15 786.22 6.61 0.000
FRIE Intercept 29205.33 1 2920533 245.47 0.000
7% 7ih fh A Tomato cultivars 1529.83 3 509.94 4.29 0.012
5 S PTIR LR € iF Hehydroascorbate concentrations 7111.50 3 2370.50 19.92 0.000
Ah R <3 FE Cultivars x concentrations 3 152.00 9 350.22 2.94 0.012
%2 Error 3807.33 32 118.98
Rt Total 44 806.00 48
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Fig. 6 Oviposition amount of Tuta absoluta on tomato varieties under different
spraying concentr ations of hehydroascor bate
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A. TWHSN; B. TM80; C. JHDJW; D. XXN. The diagonal line on figure A-D is the fitted trend
line of the bar chart and K is the slope of it.
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Pérez-Hedo et al., 2018 ; Subramani et al., 2021 ),
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