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Effect of application of organic fertilizers in growing medium of potato
plants on biological characteristics of Phthorimaea operculella
(Lepidoptera: Gelechiidae)
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Abstract

Potato tuber moth, Phthorimaea operculella Zeller, is one of the important pests of potato, causing
damage on leaves, stem, and tubers. Type of fertilizer may affect the population of the pests feeding on
the plant. In this study, the effect of some organic fertilizers including vermicompost, humic acid, a
mixture of vermicompost and humic acid, and nanocomposites bio-organic was investigated on
biological traits of potato tuber moth. The experiments were carried out on potato leaves, cv. Agriain
a growth chamber. Results showed that nearly all the biological parameters of potato tuber moth were
significantly affected by fertilization. The shortest larval period was in the control and the longest one
was on humic acid and nanocomposites bio-organic. The longevity of the males ranged from 10.21 to
18.68 days and that of females varied from 12.94 to 23.20 days on different treatments. The females of
the pest had the least total fecundity on humic acid. The intrinsic rate of natural increase (rm) of the
potato tuber moth ranged from 0.096 to 0.119 day™* on different treatments. Counting the number of
trichomes of the leaves of different treatments showed that the highest density of trichomes was on
humic acid. The results of this study showed that humic acid has better potential for decreasing the
population of the pest and it can be used in the IPM programs.
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Table 1. Period of immature stages (Mean + SE) of Phthorimaea operculella on the leaves
of potato plants (cv. Agria) treated with organic fertilizers.

Organic fertilizers Incub_atlon Lar_val Pupal Pre-a}dult
period period period period

Control 4.92 +0.09° 1151 +0.20° 8.22 +0.10° 24.65 + 0.24°
V ermicompost 4.95 +0.05° 12.27 +0.16° 8.91 + 0.24%® 26.14 + 0.24°
Vermicompost + Humic acid 5.44 +0.07° 12.19+0.19° 9.14+0.28% 26.77 +0.30°
Humic acid 5.12 + 0.05° 13.67 +0.15° 9.30+0.322 28.10 + 0.38%
Nanocomposites Db

Bio-organic 5.88 + 0.05% 13.33+0.19* 8.67 +£0.29 27.88+0.33%

Means followed by different lettersin each column are significantly different (P < 0.05, SNK test).
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Table 2. Reproductive characteristics (Mean + SE) of Phthorimaea operculella on the leaves of potato
plants (cv. Agria) treated with organic fertilizers.

Post

Organic Pre-oviposition Oviposition s Daily Total

A - . oviposition pe- f .
fertilizers period period riod fecundity fecundity
Control 155+ 0.30° 1290088 8.75+067% 228+012®  127.80+6.54°
Vermicompost 1.15+0.11* 8.70 + 0.95° 5.25+ 0.92% 1.62+0.19% 89.20 + 10.83*
Vermicompost + Humic acid 1.75+0.29% 11.20 + 0.99% 7.65 + 1.02% 1.89+0.16™  105.40 + 9.32%°
Humic acid 2.00 £ 0.24* 6.71+0.63° 4.23+0.76° 150+0.13° 73.18 £ 6.22°
g?”owmi")s“ 1.85+0.33° 800+0.75" 650+ 166 233+024°  110.25+1151%

io-organic

Means followed by the same letters in each column are not significantly different (P < 0.05, SNK test).
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Table 3. Adults’ longevity and life span (Mean + SE) of Phthorimaea operculella on the
leaves of potato plants (cv. Agria) treated with organic fertilizers.

Organic fertilizers Male Female
Longevity Life span Longevity Life span
Control 18.68 + 1.24% 4395+ 1.20° 23.20 + 0.86* 47.35+0.85%
V ermicompost 14.47 + 1.24° 40.79 + 1.30% 15.10 + 1.43° 41.00 + 1.46°
Vermicompost + Humic acid 15.05 + 1.15° 4195+ 1.27% 20.60 + 1.372 46.90 + 1.44°
Humic acid 10.21 + 0.61° 38.26 +0.84° 12.94+1.06°  41.06+1.11°
Nanocomposites Bio-organic 12.79 + 0.96™ 40.68 + 0.94% 16.35+1.98°  44.35+200%

Means followed by different letters in each column are significantly different (P < 0.05, SNK test).
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Fig. 1. Age-specific survivorship (Ix) and age-specific fecundity (mx) of Phthori-
maea operculella on the leaves of potato plants (cv. Agria) treated with organic
fertilizers.
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Table 4. Population growth parameters of Phthorimaea operculella on the leaves of potato
plants

(cv. Agria) treated with organic fertilizers.

Organic Net reproductive L?tr:;rgalfaTate Finite rate Doubling glleﬁi:ation
fertilizers rate (Ro) increase (m) of increase (A) time(DT) time (T)
Control 36.83 0.119 113 5.80 30.20
V ermicompost 20.03 0.104 111 6.66 28.93
Vermicompost + Humic acid 30.39 0.114 112 6.08 29.99
Humic acid 18.23 0.096 1.10 724 3041
Nanocomposites Bio-organic 3177 0.118 1.12 5.87 29.38
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Fig. 2. Height of potato plants
(cv. Agria) treated with organic ferti-
lizers. Means with different lower-
case letters indicate significant dif-
ference (P < 0.05, Tukey’s test).
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