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Tuta absoluta (Lep.; Gelechiidae)
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Effects of different application methods of vermicompost on tomato leaf miner,
Tuta absoluta (Lep., Gelechiidae) population

Abbas Peimani Foroushani' and Nafiseh Poorjavad®”
1, 2. M. Sc. Student and Assistant Professor, Department of Plant Protection, College of Agriculture, Isfahan University of
Technology, Isfahan, 84156-83111, Iran
(Received: Jun. 14, 2016 - Accepted: Mar. 6, 2017)

ABSTRACT

Application of fertilizers in the plant growth medium can affect plant-herbivore interactions by changing plant growth
and physiology. In this research, the effect, of solid and aqueous extract (tea compost) of vermicompost application in
tomato potting media on host preference, survival and fertility life table parameters of tomato leaf miner, Tuta
absoluta, were investigated. Five treatments including control (without vermicompost), 30% and 60% solid
vermicompost fertilizer, 40% and 20% tea compost were used. Results of host preference test, results showed that the
lowest number of eggs per leaf and the highest mortality in the larval stages were observed in 60% solid
vermicompost treatment. In the life fertility table investigation, female adult longevity (= 2days), the number of eggs
laid per female (=16 eggs), intrinsic rate of increase (~0.013 day™), net reproductive rate (=8 nymphs), and finite rate
of increase (=0.01 day™) of tomato leaf miner reared on plants treated with vermicompost were significantly
decreased especially in 60% solid vermicompost treatment. The negative effect of vermicompost application on the
tomato leaf miner population can be mentioned in integrated pest management.

Keywords: Greenhouse cultivation, intrinsic rate of increase, tea compost, tomato, tomato leaf miner.
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Table 1. Physical and chemical properties of the soil used for tomato planting media in the experiments
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Table 2. Mean + SE number of eggs per leaf, percentage of hatching eggs, proportion of eggs on the adaxial leaf to

total laid eggs and small, medium and large galleries produced by T. absoluta to total galleries on plants under
different treatments

No. of eggs Hatching Eggs on the _Small galleries I\/_Iedium galleries Large galleries
Treatments p.er leaf eggs (%) adaxial leaf in leaves / total in leaves / total in leaves / total
surface /total eggs galleries galleries galleries
Control 0.37£0.03*  81.48+2.64% 7.09+2.62° 0.00£0.00° 0.05+0.00° 0.95+0.04°
20% tea compost 0.33£0.02*  79.90+3.41% 6.76+1.84° 0.01+0.00° 0.05+0.00° 0.94+0.05°
40% tea compost 0.29+0.01%  88.05+2.58° 7.4142.26° 0.06+0.01° 0.09+0.02° 0.85+0.01°
30% solid 0.23£0.01  82.711.65° 10.8522.11° 0.0620.00° 0.13+0.03° 0.81£0.04
60% solid 0.18+0.01°  84.90+2.95" 16.68+2.63% 0.15+0.02° 0.08+0.01° 0.77+0.03°
F 12.560 11.709 8.301 15.129 4.216 6.012
p 0.000 0.086 0.000 0.000 0.008 0.001
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* The means followed by different letters in each column are significantly different (Tukey test) (P <0.01).
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Table 3. Mean + SE developmental time of different stage of T. absoluta on tomato under different treatments

Embryo (days) Larva (days) Pupa (days) Adult (days)
Treatments Male Female Male Female Male Female Male Female
Control 6.30+£0.21* 6.66+0.23" 16.20+0.41° 16.11+0.20° 5.70+0.21* 7.55+0.24* 8.00+0.14* 13.00+0.55%

20% tea compost  6.44+0.17° 6.44+0.29° 16.66+0.33° 16.44+0.24° 5.77+0.22° 7.44+0.33* 8.11+0.26*° 13.44+0.60°
40% tea compost  6.60+0.22° 6.33x0.16® 16.55+0.23" 16.77+0.27% 5.60£0.22° 7.22+0.32° 7.40£0.26° 12.46x0.52°

30% solid 6.50+0.53" 6.87+0.29° 16.75+0.36*° 16.89+0.18" 5.89+0.37*° 7.02+0.16® 7.50+0.26*° 12.37+0.30"
60% solid 6.124¢0.12° 6.50£0.18° 17.12+0.35* 17.31#0.14° 5.75+0.31° 6.62+0.18" 7.37+0.32° 11.87+0.17°
p 0.718 0.750 0.064 0.038 0.879 0.026 0.123 0.033
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* The means followed by different letters in each column are significantly different (Pooled bootstrap test) (P <0.05).
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Table 4. Mean + SE larval and pupal mortality, number of eggs per female and fertility life table parameters
of T. absoluta under different treatments

Larval Pupal Number Intrinsic rate Net reproductive  Finite rate Mean

Treatments mortality ~ mortality of eggs of natural increase Rate of increase  generation time
(%) (%) per female (day™) (nymphs) (day™) (days)

Control 4.16+0.13° 3.21+0.23° 68.22+2.36°  0.088+0.007% 25.581+6.731°  1.092+0.008"  36.650+0.320%

26.544+7.100°  1.093+0.006° 37.160+0.207°
23.33626.175"  1.089+0.009%  36.654+0.200°

20% tea compost  12.50+0.00° 4.04+0.09* 70.88+4.18 0.088+0.006°
40% tea compost  20.83+0.16° 3.33+0.21* 62.22+2.03°  0.0850.008™

30% solid 25.00+£0.50° 3.87+0.19° 58.25+2.22° 0.080+0.009" 19.412+5.592"  1.083+0.007°  36.930+0.309°
60% solid 37.50+0.12* 3.85+0.18° 52.62+2.32° 0.075+0.006° 17.540+5.104°  1.080+0.005°  36.170+0.260°
p 0.000" 0.737" 0.000" 0.0041 0.0008 0.0007 0.2330
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* The means followed by different letters in each column are significantly different (Pooled bootstrap test and Tukey test) (P <0.01).
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Figure 1. a) Age-specific survival rate (I,), and b) fecundity (m,) of T. absoluta under different treatments
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Table 5. Mean + SE physical and chemical characteristics of tomato plants under different treatments

Root Shoot Plant Phosphorus Potassium Nitrogen Phenol
Treatments dry weight dry weight height mg/g mg/g mg/kg
(gn) (gn) (cm) (dry weight)  (dry weight)  (dry weight) (ppm)
Control 0.119+0.012° 0.123+0.008° 8.30+0.35°  2.26+0.10° 11.34+0.36° 0.045+0.006° 546.21+14.46°
20% tea compost  0.110+£0.011¢  0.134+0.011% 10.68+0.45°  2.13+0.09°  11.34+0.27° 0.090+0.011°  628.51+13.44°
40% tea compost  0.287+0.036°  0.312+0.032° 16.00+0.48°  2.44+0.02°  12.77#0.15° 0.150+0.020°  800. 54+25.20"
30% solid 0.544+0.046" 0.975+0.071° 18.70+0.45" 2.25+0.08° 13.58+0.15° 0.280+0.027°  851.54+26.57°
60% solid 1.479+0.155° 2.266+0.193° 25.90+1.29° 2.22+0.03% 14.56+0.05° 0.430+0.035° 1130.46+29.26°
F 281.306 175.391 187.735 2.212 39.877 44.292 4.263
P 0.008 0.000 0.000 0.141 0.0004 0.0002 0.0091

(S5 03051) Sl Sl (s o sime B Bosas jLis gt 10 )0 lusd yué slacs > 5
* The means followed by different letters in each column are significantly different (Tukey test) (P <0.01).
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