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Evaluation of antibiosisresistance of several tomato cultivarsto tomato leaf miner,
Tuta absoluta (Lep.: Gelechiidae) in laboratory conditions

M. SAFAEENIYA!, A. SEDARATIAN-JAHROM %X, M. GHANE-JAHROMI? and M. HAGHANI®
1- Student, 2- Assistant Professor, 3- Associate Professor, Department of Plant Protection, Faculty of Agriculture, Yasouj University

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 (R,) were recorded on ‘Dafnis’ and ‘Infinity’, respectively. The highest
estimated intrinsic rate of increase (r) was recorded on Infinity’ (0.147 + 0.005 day™). 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.
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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+ 0.09° 4.16 + 0.05° 4.35+ 0.06° 5.02 £ 0.09° 4.20 + 0.09"
Larval (days) 12.47 + 0.23° 14.63+ 0.18° 1192+ 0.12¢ 13.04+ 0.23° 13.96 + 0.17°
Pupa (days) 7.49+0.2% 8.15+ 0.24 7.14+0.14° 8.98 + 0.19° 7.75+0.13>
Pre-adult (days) 24.55 + 0.24° 26.82 + 0.3%° 23.44 % 0.16" 27.11+0.31° 25.84+0.17°
APOP (days) 229+ 0.16° 2.56 £ 0.20% 227+ 0.14° 3.05+0.173° 270+ 0.27*
TPOP (days) 26.92 + 0.3 29.40 + 0.46° 25,60  0.26° 29.60 % 0.44° 28.23+0.28"
Male Longevity (days) 20.88+ 0.83° 19.23+ 0.84° 19.72+ 0.73° 20.97 + 0.90° 18.97 + 0.57°
Female L ongevity (days) 17.12 + 1.04* 17.03+ 0.92" 18,53+ 0.75% 19.55 + 0.83° 18.10+ 0.73*
Fecundity (eggs/female) 105.33 + 11.97° 129.17+13.04™ 162.91+13.51* 150.33+13.58% 170.20+12.00°7

(G sl b o= 0l D IS @S S e Geos3 (TPOP (65 055 sl G dL, 3,5 556b Ol 5D dL, 3 555 5l S o555 APOP
* APOP: adult pre-ovipositional period (from adult emergence to first oviposition); TPOP: total pre-ovipositional period (from egg to first oviposition)

(P<0.05) L1 K aSG b (guls ne it odld i oyl g O ge5T Sl ealinal b sy a3 alie g_ajfpéumi;gﬂ*

5

** Themeans within the same row followed by the same letters are not significantly different based on Paired Bootstrap Test (P < 0.05).

Tutaabsolutakscﬂ w (JJ‘J}L:M‘ &&}i mi;L:ﬁ) &J‘L) el J>‘JAJ:AJ ;S/JA Loy Sy v'<’f9 4>}§s_d;>u CB)‘};‘U—" JJ.X’.
Table 2. Effects of different tomato cultivars on percentage of stage mortality (Mean + SE) of Tuta absoluta

Different life stages

Cultivars

Egg Larvae Pupa Pre-adult Female Male
‘Dafnis’ 0.00 £ 0.00° 448+ 2,53 22.39 + 5,00 26.87 + 5.41° 35.82+ 5.87% 37.31%5.91°
‘Goldy’ 8.43 £ 3.06° 7.23+2.84° 12.05 + 3.58% 27.71+ 4.92° 36.14+ 5.27® 36.14  5.27°
‘Infinity> 106 + 1.06° 0.00 + 0.00° 7.45+271° 851+ 2.89° 4574+ 513 4574+ 513
‘Santella’>  3.30% 1.87% 5.49 £ 2.40° 18.68 + 4.09° 27.47 + 4.68° 36.26 + 5.04% 36.26  5.05
‘Cindel’ 7.29 £ 2.66° 9.38 £ 2.98° 1250 + 3.38% 29.17 + 4.64° 31.25+4.74° 39,58 + 4.99°

(P<0.05) b, [KusG b (g)ls gme Dt ol i otk g g0 5 olined b O gt o 53 wlie oy > L L;u;,;gp*
" Themeans 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

Different life stages

Cultivars

Egg Larvae Pupa Female Male
‘Dafnis’ 45.92 43.26 7.49 1.56 177
‘Goldy’ 42.14 48.51 6.32 1.49 154
‘Infinity’ 47.69 4353 6.01 1.40 1.37
‘Santella’ 46.92 42.78 7.60 143 1.26
‘Cindel’ 43.96 47.45 5.88 1.24 147
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Fig. 1. Age-stage specific survival rate (Sg) of Tuta absoluta on different tomato cultivars
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Fig. 3. Age-specific maternity (I,my) 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) Ro(offspring/individual ) r (days™) 2 (days?) T (days)
‘Dafnis’ 49.231 + 8.887° 37.731 + 7.489° 0.122 + 0.007° 1.130 + 0.008" 29.657 + 0.504°
‘Goldy’ 70.340 + 11.183% 46.686 + 8.244° 0.117 £ 0.006" 1.124 + 0.006" 32.820 + 0.474%
‘Infinity’ 87.160 + 11.860° 74521 + 10.386° 0.147 + 0.005° 1.158 + 0.006° 29.262 + 0.265°

‘Santella’ 72.760 + 10.858% 54,516 + 8.618% 0.119 + 0.005" 1.127 £ 0.005" 33.339 £ 0.449°
‘Cindel’ 76.300 + 11.801° 53.187 + 8.876% 0.124 % 0.005" 1.132 £ 0.006" 31.838 + 0.299"

" The means followed by different |etters in the same column are significantly different using the paired bootstrap test (P < 0.05).

(P<0.05) W15 K uG b (suls me Bt ol i el g 03050 Sl eslized b Ot a3 alie b By = b sla Sl ™
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