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Abstract 
Antibiosis resistance of five greenhouse cultivars of tomato ( Cindel , Santella , Infinity , Dafnis and Goldy ) to tomato leaf 

miner, Tuta absoluta, were investigated in the laboratory (25 ± 1 ?C, relative humidity of 65 ± 5 % and a light period of 16 h). The 
experiments followed a complete randomized design using 100 same-aged eggs on each cultivar. Data analyzing was performed using Age-
Stage Two Sex Life Table theory. The means and SEs of biological parameters of T. absoluta were estimated using the Bootstrap procedure. 
Furthermore, the differences among the standard errors of calculated parameters were evaluated using the paired bootstrap test. The results 
showed that the highest (27.11 ± 0.31 days) and lowest (23.44 ± 0.16 days) duration of total immature stages were recorded on Santella and 
Infinity , respectively. The highest mortality of immature stages (29.17 ± 4.64 %) was recorded on Cindel . Population growth parameters 

of T. absoluta were significantly affected by different tomato cultivars. The lowest (37.731 ± 7.489 offspring/individual) and the highest 
(74.521 ± 10.386 offspring/individual) net reproductive rate (R0) were recorded on Dafnis and Infinity , respectively. The highest 
estimated intrinsic rate of increase (r) was recorded on Infinity (0.147 ± 0.005 day-1). According to results obtained, Goldy and Infinity 
had the highest and lowest antibiosis resistance to T. absoluta, respectively. Our finding could be useful in integrated management programs 
of this gelechiid pest on tomato in the greenhouse. 
Key words: Antibiosis, integrated pest management, host plants, tomato leaf miner, population growth parameters. 

                                                

   

Corresponding author: Sedaratian@yu.ac.ir 

DOI: http://dx.doi.org/10.22092/jaep.2017.107211



Tuta absoluta

 
Lycopersicum esculentum Miller

Aboutalebi et al., 2012

Naika et al., 2005

Anonymous, 2015

Bemisia tabaci 

(Gennadius)(Westwood) Trialeurodes vaporariorum

Tetranychus urticae Koch

Aculops lycopersici (Massee)

Helicoverpa armigera HubnerKhanjani, 

2013

Tuta absoluta (Myrick)

Baniameri and Cheraghian, 

2011

Desneux et al., 

2010

Siqueira et al., 2000; Pereyra and 

Sanchez, 2006

Khanjani, 

2013

Apablaza, 1992

Siqueira et al., 2001; Lietti et al., 2005

Maluf et al., 2010

Sedaratian et al., 2009



La Rossa et al., 

2013

Fathipour and 

Sedaratian, 2013

Ecole et al. 

(2001)

Moreira-Sobreira et al. (2009)

(Gharekhani and Salek-Ebrahimi, 2014)

(Fathi et al., 2015)

(Irannejad-Parizi et al., 2015)

                                                

 

Agro-ecosystem 

Female base or traditional life table 

Rostami et al. (2016)

T. absoluta

 

                                                

 

Age-stage, two-sex life table 



Tuta absoluta

 

T. absoluta

T. absoluta

T. absoluta

T. absoluta



Chi, 1988

sxjlx

fxjmx

exj

VxjGRR

R0r

T

                                                

  

Bootstrap 

P < 0.05

TWOSEX-MSChart

Chi, 2016

lxmxSigmaPlot (11.0)

Excel (2007)

T. absoluta

 

T. absoluta

Pereyra and Sanchez, 2006; 

Gharekhani and Salek-Ebrahimi, 2014; Shiri et al., 2015;

 

Rostami et al., 2016

                                                

  

Paired bootstrap 



Tuta absoluta

 
Soufbaf et al., 2012; Khanamani et al., 2013; 

Safuraie-Parizi et al., 2014, Nikooei et al., 2015

Maleknia 

et al., 2015

Erb et al., 2001

 

Erdogan and Babaroglu, 2014

Caparros Megido et al., 2013

                                                

 

.Secendory biochemicals  

Awmack and Leather 

(2002)Proffit et al. (2011)

T. absoluta

T. absoluta

Zalucki et al. (2002)

Safuraie-Parizi et al. (2014)

 

Polyphenol oxidaseAcyl sugarsZingiberene

Z-tridecanoneZ-undecanoneTetraoxanesHexaoxanes

                                                

 

.Phytochemicals 



Resende et al., 2006; Bhonwong 

et al., 2009

Nahani et al. (2016)

T. absoluta

Trichogrammatidae

Braconidae

Trichogramma 

pretiosum Riley (Hym.: Trichogrammatidae)

Pseudoapanteles dignus (Muesebeck) 

(Hym.: Braconidae)Dineulophus phthorimaeae (De 

Santis) (Hym.: Eulophidae)

Luna et al., 2015

Zelus obscuridorsis (Stal) (Hem.: Reduviidae)

T. absoluta

Sxj

mxfxj



Tuta absoluta

 
fx

Tuta absoluta

 

Table 1. Duration of different life stages and fecundity (Mean ± SE) of Tuta absoluta on different tomato cultivars 

 

Cultivars 

Stages & Fecundity Dafnis

 

Goldy

 

Infinity

 

Santella

 

Cindel

 

Egg (days) 4.93 ± 0.09a

 

4.16 ± 0.05c

 

4.35 ± 0.06b

 

5.02 ± 0.09a

 

4.20 ± 0.09bc

 

Larval (days) 12.47 ± 0.23c

 

14.63 ± 0.18a

 

11.92 ± 0.12d

 

13.04 ± 0.23c

 

13.96 ± 0.17b

 

Pupa (days) 7.49 ± 0.2cd

 

8.15± 0.24b

 

7.14 ± 0.14d

 

8.98 ± 0.19a

 

7.75 ± 0.13bc

 

Pre-adult (days) 24.55 ± 0.24c

 

26.82 ± 0.33a

 

23.44 ± 0.16d

 

27.11 ± 0.31a

 

25.84 ± 0.17b

 

APOP (days) 2.29 ± 0.16b

 

2.56 ± 0.20ab

 

2.27 ± 0.14b

 

3.05 ± 0.173a

 

2.70 ± 0.27ab

 

TPOP (days) 26.92 ± 0.39c

 

29.40 ± 0.46a

 

25.60 ± 0.26d

 

29.60 ± 0.44a

 

28.23 ± 0.28b

 

Male Longevity (days) 20.88 ± 0.83a

 

19.23 ± 0.84a

 

19.72 ± 0.73a

 

20.97 ± 0.90a

 

18.97 ± 0.57a

 

Female Longevity (days) 17.12 ± 1.04ab

 

17.03 ± 0.92b

 

18.53 ± 0.75ab

 

19.55 ± 0.83a

 

18.10 ± 0.73ab

 

Fecundity (eggs/female)  105.33 ± 11.97c

 

129.17±13.04bc

 

162.91±13.51ab

 

150.33±13.58ab

 

170.20±12.00a

 

APOP;TPOP

 

APOP: adult pre-ovipositional period (from adult emergence to first oviposition); TPOP: total pre-ovipositional period (from egg to first oviposition) 

P < 0.05

 

The means within the same row followed by the same letters are not significantly different based on Paired Bootstrap Test (P < 0.05). 
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Table 2. Effects of different tomato cultivars on percentage of stage mortality (Mean ± SE) of Tuta absoluta 

Cultivars 
Different life stages 

Egg Larvae Pupa Pre-adult Female Male 

Dafnis  0.00 ± 0.00b 4.48 ± 2.53ab 22.39 ± 5.00a 26.87 ± 5.41a 35.82 ± 5.87ab 37.31 ± 5.91a 

Goldy  8.43 ± 3.06a 7.23 ± 2.84a 12.05 ± 3.58ab 27.71 ± 4.92a 36.14 ± 5.27ab 36.14 ± 5.27a 

Infinity

 

1.06 ± 1.06b 0.00 ± 0.00b 7.45 ± 2.71b 8.51 ± 2.89b 45.74 ± 5.13a 45.74 ± 5.13a 

Santella

 

3.30 ± 1.87ab 5.49 ± 2.40a 18.68 ± 4.09a 27.47 ± 4.68a 36.26 ± 5.04ab 36.26 ± 5.05a 

Cindel

 

7.29 ± 2.66a 9.38 ± 2.98a 12.50 ± 3.38ab 29.17 ± 4.64a 31.25 ± 4.74b 39.58 ± 4.99a 

P < 0.05
* The means within the same column followed by the same letters are not significantly different based on Paired Bootstrap Test (P < 0.05). 
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Table 3. Stable stage distribution of Tuta absoluta on different tomato cultivars 

Cultivars 
Different life stages 

Egg Larvae Pupa Female Male 

Dafnis  45.92 43.26 7.49 1.56 1.77 

Goldy  42.14 48.51 6.32 1.49 1.54 

Infinity

 

47.69 43.53 6.01 1.40 1.37 

Santella

 

46.92 42.78 7.60 1.43 1.26 

Cindel

 

43.96 47.45 5.88 1.24 1.47 

SxjTuta absoluta

Fig. 1. Age-stage specific survival rate (Sxj) of Tuta absoluta on different tomato cultivars 
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Fig. 2. Age-specific survivourship (lx), age-specific fecundity (mx) and age-stage specific fecundity (fxj)  
of Tuta absoluta on different tomato cultivars 
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Fig. 3. Age-specific maternity (lxmx) of Tuta absoluta on different tomato cultivars  

exjTuta absoluta

Fig. 4. Age-stage specific life expectancy (exj) of Tuta absoluta on different tomato cultivars 
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Table 4. Population growth parameters (Mean ± SE) of Tuta absoluta on different tomato cultivars 

Cultivars GRR (offspring/individual) R0(offspring/individual ) r (days-1)  (days-1) T  (days) 

Dafnis

 

49.231 ± 8.887b

 

37.731 ± 7.489b

 

0.122 ± 0.007b

 

1.130 ± 0.008b

 

29.657 ± 0.504c

 

Goldy

 

70.340 ± 11.183ab

 

46.686 ± 8.244b

 

0.117 ± 0.006b

 

1.124 ± 0.006b

 

32.820 ± 0.474ab

 

Infinity

 

87.160 ± 11.860a

 

74.521 ± 10.386a

 

0.147 ± 0.005a

 

1.158 ± 0.006a

 

29.262 ± 0.265c

 

Santella

 

72.760 ± 10.858ab

 

54.516 ± 8.618ab

 

0.119 ± 0.005b

 

1.127 ± 0.005b

 

33.339 ± 0.449a

 

Cindel

 

76.300 ± 11.801a

 

53.187 ± 8.876ab

 

0.124 ± 0.005b

 

1.132 ± 0.006b

 

31.838 ± 0.299b

 

P < 0.05
* The means followed by different letters in the same column are significantly different using the paired bootstrap test (P < 0.05). 
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Fig. 5. Age-stage specific reproductive value (vxj) of Tuta absoluta on different tomato cultivars 
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