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Abstract

In order to increase the efficiency of essential ails, the use of formulations with controlled release of the ail
encapsulated in micro- and nano-scales would be the best option. In this research, the antifeedant activity of
nanoencapsulated essential oil of Carum copticum C. B. Clarke was investigated on Plutella xylostella (L.) larvae.
To determine the nutritional indices of the larvae affected by the formulated essential oil, weight of ingested food,
larval biomass and weight of feces produced were recorded daily for three days. The experiments were conducted
at 27 + 1°C, 65 + 5% RH and photoperiod of 16: 8 h light: dark. Results indicated a significant decrease in
nutritional indices such as relative consumption rate, relative growth rate, efficacy of conversion of ingested food
and efficacy of conversion of digested food as concentration of the oil increased. Moreover, digestibility was
decreased significantly, 72 h after feeding. However, feeding deterrence index was not significantly increased as
compared with control. The finding led to a conclusion that nanoencapsulated oil has potential to control release

of the essential oils and increase in post-ingegtive toxicity of the insect.
Key words: Plutella xylostella, Carum copticum, nanoencapsulation, plant essential oil, nutritional indices
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Table 1. The effect of different concentrations of nanoencapsulated essential oil of Carum copticum on nutritional
indices of Plutella xylostella third instar |arvae after 24 h feeding.

. Nutritional indices (M ean + SE)
Concentration

(Ppm) RCR RGR ECI ECD AD FDI
(mg/mg/day) (mg/mg/day) (%) (%) (%) (%)

0 2882+3679a 121+0145a 277+0.105b 7.31+1644a 9384+159la -

3696 2282+3797a 091+005la 4.66+1209ab 529+1472a 91.24+2135a 32.00+0.756a

4464 19.15+3461ab 092+0045a 596+1117ab 673+1428a 91.11+2115a 33.71+1.229a

6120 12.18+1.639b  1.13+0.108a 807+1702a  815+1.800a 8865+247la 35.00+0.535a

Means followed by the same letters in each column do not differ significantly using Tukey's test a P < 0.05.

RCR = Relative consumption rate, RGR = Relative growth rate, ECI = Efficacy of conversion of ingested food, ECD = Efficacy of conversion of digested
food, AD = Approximate digestibility, FDI = Feeding deterrence index.
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Table 2. The effect of different concentrations of nanoencapsulated essential oil of Carum copticum on nutritional
indices of Plutella xylostella third instar larvae after 48 h feeding.

Nutritional indices (M ean + SE)

Concentration

(ppm) RCR RGR ECI ECD AD FDI
(mg/mg/day) (mg/mg/day) (%) (%) (%) (%)

0 4250+ 3513a 1.72+0.178a 3.94+0475a 455+ 0.661a 93.84+1.082a -

3696 30.21+2194b 091+0.066b 2.78+0.385ab 3.29+0539ab 93.19+1.199a 2443+0.8%a

4464 33.70+2437b  059+0.127b 1.71+0.322b 1.89+0.370b 91.10+1.094a 26.57+0.896a

6120 27.73+1.926b  0.49+0.055b 1.47+0.150b 1.64+0.178b 90.00+1.294a 27.86+1.056a

Means followed by the same letters in each column do not differ significantly using Tukey's test at P < 0.05.
RCR = Relative consumption rate, RGR = Relative growth rate, ECI = Efficacy of conversion of ingested food, ECD = Efficacy of conversion of digested
food, AD = Approximate digestibility, FDI = Feeding deterrence index.
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Table 3. The effect of different concentrations of nanoencapsulated essential oil of Carum copticum on nutritional
indices of Plutella xylostella third instar larvae after 72 h feeding.

Nutritional indices (M ean + SE)

Concentration

(opm) RCR RGR ECI ECD AD FDI
(mg/mg/day)  (mg/mg/day) (%) (%) (%) (%)

0 57.39+7598a 142+0212a 346+0212a 355+0236a 9297+1.030a -

3696 4112+5287ab 118+0135ab 260+0392a 291+0459ab 8863+0.346ab 26.29+0522a

4464 3812+3989a 062+0.125bc  156+0.205b  1.82+0.265bc 87.05+1763ab 27.14+0.800a

6120 36.73+1912b  050+0.069c  1.18+0141b  1.38+0.183c  86.45+1420b 28.71+0.680a

Means followed by the same letters in each column do not differ significantly using Tukey's test a P < 0.05.

RCR = Relative consumption rate, RGR = Relative growth rate, ECI = Efficacy of conversion of ingested food, ECD = Efficacy of conversion of digested
food, AD = Approximate digestibility, FDI = Feeding deterrence index.
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