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Abstract

Cabbage crop attack by the harmful pests Pieris rapae (Lepidoptera: Pieridae) which causing a lot of damage to devour
cabbage crop varieties. Imidacloprid is a perfect bioinsecticide. The usage of Imidacloprid and nano Imidacloprid test against
Pieris rapae gave a promising data. Results showed that, the LC50 obtained 133 and 31 ppm after Pieris rapae treated with
different concentrations of Imidacloprid and nano Imidacloprid. Also, under field conditions when S. oleae treated with the
Imidacloprid and nano Imidacloprid, the number of eggs significantly 55+6.1 and 5+7.2 eggs/ female as compared to 289+6.9
eggs /female in the control. The percentage of egg hatching, larval mortality, malformed pupae and malformed adults significantly
decreased in case of Imidacloprid treatments and almost reduced after nano Imidacloprid treatments. The weight of cabbages
fruits significantly increased to 2566 + 43.01 and 1210+ 40.09 kg/ feddan as compared to 1780+55.43 and 1200+33.11 kg/
feddan in the control during season 2018 and 2019 respectively.
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Introduction

Cabbage white butterfly, Pieris rapae important
insect found in the eastern Mediterranean part and the
north region of Africa. It infects many economic crops
as cabbages family, causing loss of the crop plant. The
female of P. rapae put their eggs on cabbage family
leaves Sahab and Sabbour, (2005). The eggs hatch after
one to three weeks, then the larvae eat their egg shell
and beginning to eat the plant leaves gluttonous. the eggs
mass have a greenish brown colour.

Larvae of P. rapae causing a lot of damage to the
plant including, a holes in different size and irregular in
the leaves. Larvae also causing a leaves ragged due to
their feeding on the leaf edges (Fullaway and Krauss,
1945). The larvae excrement may be found in the
crevices observed in the gaps parts of the plant. Larvae
Extensive feeding causing a destructive and loss of the
plant growth.

The cabbage worm controlled by chemical insecticide
which considered a harmful materials pollute the
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surrounding (Lowery and Sears, 1981). Recently, it must
be found a new research studies for controlling this pests.
Imidacloprid directly affect on insect nervous system.
Imidacloprid has the following structure found in the fig. 1.

Imidacloprid help to reduce many pests in the field
and other crops (Sabbour and Sahab, 2007). The aim of
the present study to evaluate some imidacloprid and nano
imidacloprid on the cabbage moth.

Materials and Methods
Tested Insects

Cabbage white butterfly, Pieris rapae. Reared under
laboratory conditions according to Susan E. Webb and
Anthony M. Shelton, (1988).

Preparation of Imidacloprid

Commercial Imidacloprid obtained from
Amazon.com. It prepared by National Research Centre
microbiological team due to Sabbour, (2015) methods.
To test the effects of Imidacloprid on P. rapae, two types
of bioassays, tests according to Sabbour, (2018) and
Ritieni et al., 1997).
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Table 1: Effect of Imidacloprid and nano- Imidacloprid on

Pieris rapae.
Pathogens LC50 S | Confidence limits
Imidacloprid 132 02 156-120
Nano Imidacloprid KYJ 01 4521

Field experiments

The experiments were conducted in EI-Fayoum during
2018 and 2019 season.

The experiments were started at the first of May
until the end of July in order to evaluate the efficacy of
the tested pathogen on P. rapae under field conditions.
Five rows the cabbage sprayed by imidacloprid at the
rate of 145 ppm and five experiments sprayed by water
only as control part. A five rows of cabbage sprayed by
nano-imidacloprid at the rate of 55ppm. A five random
cabbages collected from treated and control experiment,
each week and transferred to the NRC laboratories for
examination, till the end of the experiments. All treatments
sprayed by 10 litre sprayer.

The Percentage of P. rapae infestation/cabbage
sample was calculated after 20, 50, 90 and 120 days of
the application. The infestation of, P. rapae were
calculated in each experiment case. In the harvest time,
cabbage collected and the yield of each experiment
treatment were weighted as Kg/Feddan.

Results and Discussions

The effect of imidacloprid and nano imidacloprid
explained in (Table 1), which show that, the LC50 of P.
rapae treated with Imidacloprid is 132 ppmand LC50 of
nano Imidacloprid is 32 ppm after Pieris rapae.

Imidacloprid and nano Imidacloprid, the number of

Table2: Effect of Imidacloprid and nano Imidacloprid on Pieris rapae tested
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Fig. 1: The structure of imidacloprid.

eggs significantly 49+1.8 and 3+2.7 eggs/ female as
compared to 233 + 34.2 eggs /female in the control. The
percentage of egg hatching, larval mortality, malformed
pupae and malformed adults significantly (Table 2).

Under field conditions experiments data showmen
that, Pieris rapae treated with Imidacloprid and nano
Imidacloprid, significantly decreased in numbers of eggs
to 49+1.8 and 3+2.7 eggs/ female as compared to 233 +
34.2 eggs /female in the control. The percentage of egg
hatching, larval mortality, malformed pupae and
malformed adults significantly decreased in case of
Imidacloprid treatments and almost reduced after nano
Imidacloprid treatments (Table 2). The weight of potatoes
significantly increased to 2392+75.13 and 2779+44.28 kg/
feddan as compared to 177+53.41 and 1210+40.59 kg/
feddan in the control during season 2018 and 2019
respectively (Table 3).

The economic return of resistance

biology. the white butterfly insect on

No of %wof | %of | % of % of Egyptian cabbage crop.
Treatments eggs egg larval | pupal adult The study of economic returns
laid/female | hatching |mortality |mortality | mortality requires the definition of both
Imidacloprid 49+18 12 14 n 12 productive and economic efficiency,
Nano- Imidacloprid 3+2.7 2 1 1 1 while productive efficiency expresses
Control 233+342 | 100 9 8 % the production of the largest number
F value Lsd 5% of production units using the lowest

cabbage field.

Table 3: Assessments of damage caused after treatment with the pathogens in

amount of resources available, while
economic efficiency expresses the

Season 2018 Wt of Season 2019 Wt of production of goods at the lowest

Treatments cabbage (Ton/feddan) | cabbage (Ton/feddan) possible production cost. The economic
Imidacloprid 2302+75.13 2562+85.11 return study was based on a study of
Nano- Imidacloprid 2779+44.28 2980+64.21 each of the costs of agricultural
Control 17745341 1210+40.59 operations during the two seasons of

F value Lsd 5% production, the return of the invested
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Table 4: The relative importance of the different cost items.
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Table 5 shows the most important

Season 2018 Season 2019 economic efficiency indicators that are

The operation Production T Production T/ represented in the cost per ton, the ton
costs costs yield, the net ton yield and the invested

Labor wages 2720 28.26 3484 30.25 return pound in each of the two
Machinery 1081 11.23 1371 11.90 production seasons. As it was found

Seeds cost 465 483 522 453 that the resistance of the white
Manure 587 6.10 917 7.96 butterfly insect by using both
Fertilizers 809 841 965 8.38 Imidacloprid and Nano-Imidacloprid
Insecticides 241 251 317 2.75 resulted in a decrease in the costs of

Other expenses 531 551 664 5.76 producing a ton by about 30.6%,
Rent 3190 33.15 3279 2847 40.27% and an increase in each of the

Total production costs 9624 100 11519 100 net tonn yield by about 26.51%, 34.87%
Production quantity/ Tons 166 12.10 and the yield of the invested pound per
Price per ton/ pound 1250 1259 ton by 44.11%, 67.39% for the
Total revenue 20750 152339 agricultural season 2018, as a result of

Net return 11126 37149 the decrease in the costs of producing

Return on invested pound 2.156 1323 tons by about 53.14%, 59.52% and
Source: calculated and collected from a table 3, Ministry of Agriculture and Land increasing each of the net revenue of
Reclamation - Annual Bulletin of Agricultural Statistics 2016, 2019. tons by 164.75%, 217.12% and the

pound and the added value of white butterfly insect
resistance. (Nayera Y. Solieman, Rania M. Barghash,
2016).

The costs, revenues and returns of the invested
pound per feddan of cabbage crops during the two
production seasons

Table 4 shows that the total costs of feddan production
reached about 9624 pounds and about 11519 pounds in
each of the two production seasons for the years 2018
and 2019. The costs of rent, labor and automated services
represent about 72.64% of the total production costs
during 2018, while the costs of labor, rent and automated
services represent about 70.62% of the total production
costs during 2019. The table also shows that each of the
total amount produced, the total revenue and the return
of the invested pound per feddan reached about 16.6
tons, 12.1 tons and about 20,050 pounds, 2,1533.9 pounds,
2,156 pounds, 1,323 pounds during the two production
seasons 2018 and 2019, respectively.

The most important indicators of the economic
efficiency of the white butterfly insect resistance of
the Egyptian cabbage crop

Table5: Economic efficiency indicators.

invested return pound by 113.3%, 146.94%, compared to
Control. (Nayera Y. Solieman, Mohamed Gamal Mady
Abu-Azaim and Y. Hamouda, 2015).

The added value of white butterfly insect resistance
on Egyptian cabbage crop

The resistance of the white butterfly insect to the
Egyptian cabbage feddan using Imidacloprid and Non-
Imidacloprid resulted in an increase in feddan production
costs by about 1500 pounds, 1,800 pounds respectively in
each of the two production seasons as shown in table 6.
It also resulted in an increase in each of the production
amount by about 7.32 tons, 11.19 tons and total feddan
revenue by about 9,150 pounds, 13987.5 pounds and the
return of the invested pound reached 6.1 pounds, 7.770
pounds each, respectively for the first season 2018. As
for the agricultural season 2019, the amount of production
increased by about 13.72 tons, 17.79 tons and total feddan
revenue by about 17273.49 pounds, 22397.61 pounds and
the invested return pound reached about 10.516 pounds,
11.443 pounds each, respectively. (Nayera Y. Solieman,
Rania M. Barghash and Abou-hussein, S.D., 2015).

Based on the above, the most important results of

The Season 2018 Season 2019
indicator Control | Imidacloprid | Nano- Imidacloprid | Control | Imidacloprid | Nano- Imidacloprid
Cost per ton 579.759 402.341 346312 951.983 446.127 385.380
Return/ ton 1250 1250 1250 1259 1259 1259
Net return per ton 670.043 847.659 903.688 307.017 812837 97362
Return on invested pound | 2156 3107 3.609 1323 2822 3.267

Source: calculated and collected from table 3 and 4.
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Table 6: The added value.
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The . . Nano- . . Nano-
indicator midacloprid Imidacloprid midacloprid Imidacloprid
The cost of resistance per feddan Pound 1500 1800 1500 1800
The increase in the production of feddan Tons 7.32 11.19 13.72 17.79
Price per ton Pound 1250 1250 1259 1259
Total revenue Pound 9150 139875 1727349 2239761
Net return Pound 7650 121875 1577349 20597.61
Return on invested pound Pound 6.1 7.770 10516 11.443
Source: calculated and collected from table 3 and 4.
the study can be listed as follows: References

The resistance of the white butterfly insect infesting
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a decrease in the costs of producing a ton, increasing
both the tonnage yield and the invested pound return in
both production seasons compared to the control or the
using of Imidacloprid. In the case of generalizing the
resistance of the white insect using Non-Imidacloprid to
the total cultivated area of the Egyptian cabbage crop,
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produced amount of about 325 thousand tons will be 79%,
or by about 125% if the productivity increase per feddan
isabout 11.19 tons, or 17.79 tons, as in the 2018 and 2019
agricultural season, respectively, as this increase in the
amount of production contributes to increasing the volume
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controlling the monopoly of traders. Finally, the study
recommends the necessity of the country was built for
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(2019). Other research results indicted that higher
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imidacloprid application decrease the insect in numbers.
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