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Table 1. Mean (+ SE) developmental time (days) and immature survival (%) of Tuta absoluta on
tomato plants affected by different fertilizer treatments

Fertilizer Incubation (days) Larval (days) Pupal (days) Pre-adult (days) Immature survival (%)
Control 5.36 + 0.07° 12.42 £0.20° 9.87 £0.19° 27.85 + 0.36¢ 0.87 + 0.04%¢
Humic acid 5.86 + 0.102 15.82 +0.228 13.72+£0.21*  35.94 +0.302 0.60 + 0.06°
Manure 5.40 + 0.08° 11.19+0.21¢ 8.54 + 0.14¢ 25.19 £ 0.33° 0.95+0.032
Nitrogen 5.45+0.10° 11.47 £0.25% 8.64 +0.23¢ 25.77 £ 0.44° 0.93 +0.03®
NPK 5.52 +0.09° 14.46 +0.13" 10.48+0.16°  30.50 + 0.20° 0.83 +0.05%
Vermicompost 5.30 + 0.09° 15.38+0.20° 11.12+0.30° 32.02 +0.54° 0.68 + 0.06¢

Mean values in a column followed by different lowercase letters are significantly different on each fertilizer
treatment (P <0.05).
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Table 2. Mean (x SE) biological and reproductive parameters of Tuta absoluta adults reared on tomato
plants affected by different fertilizer treatments

- TPOP Fecundity Oviposition period  Male longevity Female longevity
Fertilizer (days) (total (days) (days) (days)
eggs/female)

Control 31.55+0.23¢ 321.94 +0.57° 14.03 £ 0.47° 13.32£0.17° 18.27 £ 0.11°
Humic acid 38.71+0.412  280.06 + 3.12° 9.12 +0.72¢ 8.58 +0.28° 13.41 + 0.24f
Manure 28.58 +0.18" 331.85+0.82° 18.67 + 0.532 15.25+0.142 22.52 +0.15°
Nitrogen 29.75+0.31° 363.03 +1.372 19.27 + 0.542 14.85 + 0.25% 23.75+0.15%
NPK 32.48+0.24° 304.07 +3.32¢ 13.34 + 0.35°¢ 12.05+0.16° 17.21 +£0.23¢
Vermicompost 37.43+0.29° 295,62 + 1.95° 8.71 +0.80¢ 10.25 +0.17¢ 15.33 + 0.30¢

Mean values in a column followed by different lowercase letters are significantly different on each fertilizer
treatment (P<0.05). TPOP: Total pre-oviposition period
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Table 3. Mean (£ SE) life table parameters of Tuta absoluta reared on tomato plants affected by
different fertilizer treatments

Fertilizer Ro. r 4 T DT
(offspring) (day™) (day™) (day) (day)

Control 177.07 + 20.71%¢ 0.139 + 0.003% 1.15 + 0.0042 37.30 + 0.20¢ 4.99 + 0.12bc
Humic acid 79.35+ 16.35¢ 0.101 + 0.005¢ 1.12 + 0.0044 43.36 + 0.402 6.87 + 0.362
Manure 182.52 + 21.37% 0.145 + 0.003? 1.16 £ 0.0042 35.78 + 0.16° 4,76 +0.12°¢
Nitrogen 217.82 £ 23.062 0.146 + 0.003? 1.16 £ 0.0042 36.93 + 0.28¢ 475 +0.11¢
NPK 146.97 + 19.70bcd 0.129 + 0.004° 1.14 £ 0.004° 38.55 + 0.25¢ 5.35+0.16°
Vermicompost 103.47 +18.21¢% 0.111 £ 0.004¢ 1.11 + 0.006¢ 41.64 +0.27° 6.22 + 0.262

Mean values in a column followed by different lowercase letters are significantly different on each fertilizer
treatment (P<0.05). Ro: Net reproductive rate; r: Intrinsic rate of increase; A: Finite rate of increase; T: Mean
generation time; DT: Doubling time
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Figure 1. The age-stage survival rate (Ix) and age-specific fecundity (my) of Tuta absoluta on
tomato plants treated with different fertilizers
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Table 4. Mean (£ SE) plant height, photosynthetic pigments, and biochemical constituents of tomato
leaves under different fertilizer treatments

Fertilizer Height Chl. a Chl.b Total chlorophyll Carotenoid Flavonoid Phenol

Control 19.33+2.08% 1.14+0.07" 1.13+0.06° 2.27+£0.01° 0.325+0.026¢ 1.53+0.08° 2.88+0.10°
Humic acid 43.00+1.73> 2.80+0.03° 3.33+0.02 6.13+0.032 0.801 £ 0.006® 5.02+0.27* 17.35+0.76?
Manure 18.00 £2.65 0.96+0.06° 1.31+0.09¢ 2.27 £0.03¢ 0.349+0.014% 1.69+0.22° 3.81+0.15°
Nitrogen 50.00 +1.00° 1.51+0.04¢ 1.58+0.05° 3.08 +0.01¢ 0.514 +0.008° 3.53+0.14° 7.08 +0.62¢
NPK 47.33+2.08% 2.10+0.06° 1.62+0.05° 3.72+0.03° 0.518 +0.004° 3.89+0.16° 9.35+0.60°
Vermicompost ~ 36.67 + 1.53° 2.46 +0.00° 3.06 +0.02° 5.52 +0.03° 0.638 +0.007° 4.66 +0.04* 13.41 +0.40°

Mean values in a column followed by different lowercase letters are significantly different on each fertilizer
treatment (P <0.05). Chl. a: Chlorophyll a; Chl. b: Chlorophyll b.
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Table 5. Pearson correlation coefficients between the biological and population parameters of Tuta
absoluta and the physiological and biochemical traits of tomato plants subjected to different fertilizer
treatments

Plant metabolite  Larva Lreddult immature ppop oo gy, OViPOSition o r 2 T
duration survival period

Chl. a 0.947** 0.934** -0.924** 0.923** -0.767"™ -0.841* -0.868* -0.934** -0.888* 0.950**
Chl. b 0.850* 0.871* -0.940** 0.936** -0.724™  -0.810™ -0.883* -0.943** 0.903* 0.957**
Total Chlorophyll  0.913* 0.919** -0.954** 0.951** -0.761™ -0.843*  -0.897* -0.960** -0.914* 0.975**
Carotenoid 0.824* 0.868*  -0.880* 0.865* -0.630"™ -0.700™  -0.786 -0.882* -0.781 0.920**
Flavonoid 0.824* 0.796 ™ -0.800 0.805™ -0.560" -0.671™ -0.708 -0.810 -0.779™ 0.852*
Phenol 0.890* 0.912* -0.923** 0.911* -0.729™  -0.781"™ -0.863* -0.934** -0.854* 0.952**

*and** indicate significance at (P<0.05) and (P<0.01) levels, respectively (Pearson’s correlation test). ns: non-
significant; Ro: Net reproductive rate; r: Intrinsic rate of increase; A: Finite rate of increase; T: Mean generation
time, Chl. a: Chlorophyll a; Chl. b: Chlorophyll b
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Abstract

Plant nutritional management can influence the biological performance and population dynamics
of insect pests through alterations in the physiological and biochemical characteristics of the host
plant. In the present study, the effects of different fertilizer sources, including humic acid,
vermicompost, manure, nitrogen, and NPK, on the biological traits and life table parameters of Tuta
absoluta (Meyrick) as well as certain biochemical characteristics of tomato plants were investigated.
The results revealed that fertilizer type had significant effects on the development, survival,
reproduction, and population growth parameters of T. absoluta. The longest larval and pre-adult
developmental periods, along with the lowest immature survival rates, were observed in the humic
acid and vermicompost treatments. Furthermore, the lowest fecundity (280 egg), net reproductive rate
(Ro) (79.35 offspring), and intrinsic rate of increase (r) (0.101 day™), were recorded in the humic acid
treatment, whereas the highest values of these parameters were observed in the nitrogen treatment
(363.03 egg, 217.82 offspring, and 0.146 day™). Application of humic acid and vermicompost
significantly increased chlorophyll, carotenoid, total phenolic, and total flavonoid contents in tomato
leaves, which were associated with prolonged developmental duration and reduced population growth
indices of pest. The findings of the present study demonstrated that humic acid and vermicompost
treatments had the greatest potential to suppress the population growth of T. absoluta and could
therefore be considered promising components of its integrated management.
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