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Potential pest risk assessment of Tuta absoluta for
Lycium barbarum
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Abstract To investigate the suitability and potential damage of Tuta absoluta on Lycium barbarum , providing
theoretical guidance for developing integrated pest management strategies against this pest in goji berry growing
regions, Tomatoes(Solanum lycopersicum), potatoes(Solanum tuberosum), and peppers(Capsicum annuum)
were used as control crops, and simulation selection method was used to determine the oviposition selectivity
of the pest on Tuta absoluta for Lycium barbarum and the control crops. The development, survival, and
fecundity of Tuta absoluta fed on Lycium barbarum and the control crops were evaluated by constructing an age-
stage, two-sex life table, and host suitability was assessed using the population trend index. The results showed
that, under choice conditions among the four crops, the average number of eggs laid on Lycium barbarum was

relatively low (38. 80 eggs), with the oviposition preference ranking as follows: Solanum lycopersicum>Solanum
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tuberosum>=Lycium barbarum> Capsicum annuum. Tuta absoluta feeding on Lycium barbarum successfully

completed its life cycle, but its intrinsic population growth rate (0.075 1) was lower than that on Solanum

lycopersicum and Solanum tuberosum. Furthermore, the average developmental durations of eggs, larvae, and

pupae on Lycium barbarum were longer (5.33 d, 14.38 d, and 7. 26 d, respectively), and the adult female

longevity (10.67 d) was shorter compared to those on Solanum lycopersicum and Solanum tuberosum. In

conclusion, Tuta absoluta exhibits a certain level of suitability to Lycium barbarum. Although feeding on goji berry

leaves results in slower development, the pest can still completea normal life cycle. Therefore, Tuta absoluta

poses a potential threat to Lycium barbarum.

Keywords Tuta absoluta; Lycium barbarum; host adaptability; two-sex life table; hazard potential
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Fig. 1 Quantity of egg of the T. absoluta on different host plants
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Table 1 Development time, adult longevity and fecundity of Tuta absoluta reard by different host plants
Y it 1 ke & i ey
Parameter Stage Woltberry Tomato Potato
o 5.334+0.13 a 5.0840.13 a 4.324+0.11b
. 41 14.384+0.60 a 12.504+0.36 b 12.96+0.26 b
ije?efp,jie/ital fime i 7.264+0.43 a 6.07+£0.17 b 6.00+0.18 b
HE R 7 B i 40 1.67+0.24 a 1.434+0.55 a 2.46+0.43 a
ME L HCR IR 28.11£0.56a  24.00£0.73 ¢ 26.2340.49b
A A /d T iy 13.80+1.69 a 18.07+£1.59 a 13.45+2. 11 a
Adult longevity o il 10.67+1.36b  15.47+1.56a  15.8440.89 a
AR J1 /KL Fecundity M Ht 56.3349.97b  114.134+13.81a  92.69*=11.73 a

T AN R /ING S 3 7R AN () A B ) A7 A 25 5 3% (P<<0. 05D, T[],

Note: Different lowercase letters indicate significant differences among treatments (P<Z0.05). The same below.
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Fig. 2 Age-stage-specific survival rate of T. absoluta rearing by different host plants
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Table 2 Survival rate for T. absoluta by different rearing host plants %
ZH o 4 4 1 i 45 B M7
Parameter Egg survival rate Larva survival rate Pupal survival rate Preadult survival rate
A Wolfberry 0.86+4.89 a 0.49+7.64 a 0.9046.52 a 0.3846.87b
% i Tomato 0.96+2.78 a 0.6746.80 a 1.00=£0.00 a 0.60+6.92 a
4 2 Potato 0.94+3.36 a 0.514+7.32 a 0.944+4.31 a 0.48+7.09 ab
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Table 3 Population parameter for T. absoluta by different rearing host plants

EERL 3 AR 39 /d P B R B R /d JA BRI AR /d

Host plants Mean generation time Reproductive rate Intrinsic rate of increase Finite rate of increase
At Wollberry 30.8440.54 a 10.14£3.50 b 0.0751£1.246 6 b 1.0780+1.224 1 b
# i Tomato 27.00£0.50 ¢ 34.24+8.43 a 0.130 9£9.908 6 a 1.1398+1.124 3 a
£ 3 Potato 29.3240.49b 24.104-6.48 ab 0.108 5£1.007 5 a 1.114 7+1.117 7 a
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