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Linseed Oil Formulations against Some Piercing Sucking Cotton Pests
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Abstract: Capsicum and garlic were extracted in xylene. The obtained extracts were used to prepare four
emulsifable concentrates "EC's". Formula A "capsicum xylene extract + emulsifier", Formula B "garlic xylene
extract + emulsifier", Formula C "capsicum xylene extract in boiled linseed oil + emulsifier" and Formula D "garlic
xylene extract in boiled linseed oil + emulsifier ". All prepared formulations passed successfully the physico-
chemical properties of EC formulation according to WHO. Toxicity of all tested formulations were evaluated
against aphid using leaf and slide dipping technique where as formula B, C and D were evaluated against Red
mite. The obtained results indicate that all tested formulations had insecticidal activity against tested pests,
Formula A and Formula B were highly toxic to aphid and using capsicum and garlic as component in boiled oil
formulation increased the effectiveness of boiled oil against the Red mite, this effectiveness depended on
component of each formulation, method of treatment and tested pest. 

Key words: Boiled linseed oil  Capsicum  Garlic  KZ oil  Insecticide  Control  Acaricidal  Aphid 
Emulsifier and Formulation

INTRODUCTION shrub,  commonly  found  in  almost parts of the world.

Agrochemicals  have  a  major  role  in  improving which is due to the presence of group of seven closely
yields in food production. However, concern has arisen related compounds called capsaicinoids, among which
about the negative impact that such chemicals have on capsaicin and dihydro capsaicin are responsible
human health and environment. Some pesticides have formulation 90% of the pungency. Literature survey has
active ingredients that act as hormone disruptors and may revealed that capsaicin has significant lethal and
cause fertility, carcinogenesis and mutagenesis. The antifeedant effects on various invertebrates. Capsaicin
widespread application of agrochemicals to most cash has been proven as an oleoresin used  against  cotton
crops has meant that pesticides are present in the pest [4]. Extracts of capsicum were also proven as
ecosystems, aquifers and water systems of most repellent to some species  of  stored  product  beetles
agricultural areas. In the long term this could have such as Sitophilus zeamais Motschulsky (Coleoptera:
repercussions on both environment and human health [1]. Curculinida) and Tribolium castaneum (Herbest)
Therefore an urgent need to replace pesticides with (Coleoptera:  Tenebrionidae) [5]. Among alternatives,
alternative means of control that less toxic and more plant oils, are safe, low in cost and local in production
environmentally friendly. As one of the earliest cultivated beside their effectiveness against several pests. Also
plants, garlic is mentioned in the Bible and in the literature plants are known to contain a very diverse range of
of ancient Israel (The Talmud), Egypt (odex Ebers) and secondary metabolites as terpenoids, alkaloids, poly-
India (Vedas and Purans, Ckarak Sanghita) Chinese acetylene, flavonoids, unusual amino acids and sugars.
strongly believe that garlic prolongs longevity. Garlic These compounds  may  protect the plants from attacks
produces a variety of volatile sulfur based compounds by insect pests [6]. In this study capsicum and garlic
which are effective as insect repellents and insecticides. xylene extracts were prepared as EC's formulation and
Diallyl  disulfide  is  one of  such  compounds which has tested against Aphid (Aphis gosspii) and the Red mite
a strong odour and acts as a powerful insecticide [2, 3]. (Tetranychus urticae) two-spotted spider mite, under
The  species  of  capsicum  (solanaceae)  is  a  typical laboratory conditions.

The  fruits  of  capsicum  annum contain hot flavour,
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MATERIALS AND METHODS DVÏ PRO Viscometer (Brookfield USA).pH was measured

Materials Used: Conductivity was measured by conductivity and salinity

Capsicum ‘Fruit’, garlic ‘Bulb’ supplied from local was carried out according to MT 47.2 CIPAC Method
markets. (Collaborative International Pesticides Analytical Council
Linseed boiled oil "commercial oil" using in paint Limited).
(botanical fixed oil), was obtained from local markets.
Polyethylene Glycol (PEG), used as emulsifier, was Bioassay Tests:
provided by the Egyptian Company. For Starch, Toxicity on aphid (Aphis gosspii) and red mite
Yeast and Detergents, Alexandria. (Tetranychus urticae): To evaluate the toxicity of
Xylene was used as a solvent for capsicum and garlic above mentioned prepared formulations against
extract, it was provided by El-Nasr Co., for aphid and red mite, serial concentrations of each
Manufacturing Coke and Chemicals, Egypt. formula were prepared. Formula A and B were tested

Preparation of Tested Formulations: One hundred grams ppm and seven concentrations for formula C and D
of capsicum (grinded) or garlic (slide bulb) were extracted "48, 80, 160, 400, 720, 1520 and 3040" ppm were tested
with 300 ml xylene through well shaking and left for 48 against red mite and aphid. In addition the mineral KZ
hours. Each extract filtrate was considered as stock oil was tested at six concentrations of "6.65, 14.25,

Formulations of Capsicum or Garlic xylene extracts aphid.
were prepared as emulsifiable concentrations,
(formula A and B): eleven ml from stock of capsicum Determination the Acaricidal Effect: To evaluate the
or garlic xylene extract were taken to 9 ml of (PEG) to toxicity of the tested materials against the female of red
prepare the formulation, conclude in = [11 ml xylene mite (Tetranychus urticae), the following method was
(contain capsicum or garlic) + 9 ml (PEG)] formula A used: Discs of cotton leaves with 2 centimeter diameter
and B, respectively. were dipped for 10 second in the tested concentrations
Formulations of Capsicum or Garlic xylene extracts in and left to dry. Treated leaves were placed in Petri dishes
boiled linseed oil were prepared as emulsifiable contained moisten cotton to prevent mite's escape, where
concentrations, (formula C and D): where eleven ml the lower surface was to the upper site. The untreated
from stock of each capsicum or garlic xylene extracts check "control" leaves were dipped in water. 10 adult
were taken to 9 ml of (PEG) and then it's were female mites were put with a fine brush to the surface
dissolved in 80 ml boiled linseed oil, conclude in = [11 treated leaves under the binocular. The inspection and
ml xylene (contain capsicum or garlic extract) + 9 ml accounting of dead and living numbers were done after 24
(PEG) were dissolved in 80 ml boiled linseed oil] to hours of treatment, percentages of mortalities were
obtain formula C and D, respectively. calculated then toxicity lines were drawing up. Three
Formulation of boiled linseed oil alone "control": replicates were done for each treatment as well as for
prepared by mixing 11 ml of xylene "as mentioned control. The lethal concentrations (LC , LC , LC , LC 
before" and 9 ml of (PEG) and 80 ml of boiled linseed and LC ) and slope values were calculated while toxicity
oil, conclude in = [11 ml xylene "free, without indexes and relative potencies were calculated according
capsicum or garlic" + 9 ml (PEG) was dissolved in 80 Sun [8], The LC values of variousformula were estimated
ml boiled linseed oil] and it was used as a control. by computer "Propan program".

Physico-chemical Studies Toxicity  of  Four  Formulas  Against  Cotton  Aphid
Physico-chemical Properties for the Prepared Plant Oils (Aphis gosspii): Two different methods were used to
as EC’s: The following properties were measured at field
dilution rate, Emulsion stability test was carried out
according to WHO [7] specifications. Surface tension was
measured by surface tension balance “Cole-Parmer-Model
21” USA. Viscosity was determined using “Brookfield

+

using pH-meter “Model: Hanna Instrument pH 211”.

meter “Thermo Orion Model 11S A “USA. Foaming Test:+

at five concentrations "9.5, 18.9, 37.9, 75.8 and 151.6"

27.5, 57, 95,190 and 475" ppm against red mite and

10 30 50 70

90

50

evaluate  the  toxicity   of   tested   materials  against
aphid.  The  first  method  was  the same as mentioned
before in  case  of  red   mite. The    second   one was
under laboratory conditions according to the following
method:
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The insecticidal activity of the plant oil and its cm in case of boiled oil + capsicum and boiled oil + garlic
constituents was determined under laboratory conditions respectively. Decreasing in surface tension of spray
using the slide dipping technique as described by solution, cause improving in wettability and spreading on
Stribley et al. [9]. Solutions of the tested formulations the treated surface then increasing deposit and activity of
were prepared. By means of a stereomicroscope and pesticide [13]. 
moisted fine brush, 30 adult females were affixed to double
face scotch tape stuck tightly to side on the dorsal part Toxicity of formula A and B Against Aphid (Aphis
and the slides were then dipped into the solution for 10
seconds and the excess was blotted off with filter paper.
Each treatment was tested at 5 different concentrations
and 3 replicates were carried out for each concentration;
the same technique was used with the control treatment
using water. Natural mortality was recorded 1 hours after
treatment, all insects responded to touching with the fine
brush were considered alive.

The average percent mortality was calculated and
corrected using Abbott’s formula [10] as follows:

Observed mortality %-Control mortality %
Corrected mortality % = ----------------------------------------------------------- x 100

100-Control mortality %

The corrected percent mortalities were statistically
computed according to Finney [11].

Computed percent mortalities were plotted versus the
corresponding concentrations on logarithmic probability
paper to obtain the corresponding log-concentration
probit (LC-P) lines.

RESULTS AND DISCUSSION

Laboratory Studies
Physico-chemical Properties for Plant Oils Dilutions:
Data presented in Table 1 revealed that using xylene
capsicum and garlic extracts as constituents in Boiled
linseed oil formulation cause increase in emulsion stability
of these formulations from good in case of Boiled oil alone
to excellent in case of Boiled oil + capsicum and Boiled oil
+ garlic. Also, the same table shows that using garlic and
capsicum xylene extracts in boiled oil formulations
improved the physico-chemical properties of their spray
solutions such as pH, conductivity and surface tension.
there are increasing in conductivity and decreasing in pH
values of spray solutions of boiled oil + capsicum and
boiled oil + garlic up wards boiled oil alone according to
Tawfik et al. [12] retention and effectiveness of pesticides
spray solution increased with decreasing in pH values
and with increasing it's conductivity. On other hand,
surface tension of boiled oil formulation decreased as
resulting to use capsicum and garlic xylene extracts from
36 Dyne/cm with boiled oil alone to 33.5 and 29.5 Dyne /

gosspii) Through Leaf and Slide Dipping Technique: The
percentage mortality of aphid as resulting to treatment
with different concentrations of formula A and formula B
using leaf and slide dipping technique were recorded in
Tables 2, 3, 4 and 5, respectively. In case of leaf dipping
technique, Tables 2 and 3 revealed that depending on
LC values of formula A was more effective than formula50

B the respective LC  values were 20.55 and 22.08 ppm this50

effect may be due to the constituent of capsicum and
garlic. Capsain (8-methyl-N-vanillyl-6-nonemide) is an
active ingredient responsible for heat in chilli peppers. It's
colorless, pigment crystalline alkaloid, thermo liable and
more soluble in alcohols and oils [14]. Capsaicin has
significant lethal and antifeeding effects on various
invertebrates. Capsaicin has been proven as oleoresin
used against cotton pests [5]. Hosh and Tanhtw [6]
showed that the essential oil of garlic (Allium sativum L.)
has insecticidal properties against Tribolium castaneum
and Sitophilus zeamais. Garlic oil and its main component
allyl disulphide, also proved to be effective against
Blattella germanica, El-Shereif and Kazem [15] found
that, using capsicum xylene extract as constituent in
boiled linseed oil formulation increased their toxicities
against second instar larvae of cotton leafworm compared
with boiled linseed oil only. Also, the same indication was
noticed in case of using garlic xylene extract as
constituent with boiled linseed oil formulation in case of
cotton leafworm newly hatched larvae [16-19]. On the
other hand, the additives that used in preparing both
formulation A and B recorded low LC  values 821.5 and50

656.3(Table 3) in case of emulsifier + xylene and emulsifier
alone respectively compared with formula A and B, this
indication discussed that the effectiveness of both
formulation A and B may be due to the effective
component of capsicum and garlic and the role of
additives was as improvement of physico chemical
properties of active ingredient 'capsicum and garlic. With
another point of view the method of application played an
important role in effectiveness of test local formulation as
found in Tables 2, 3, 4 and 5. Formulation A was more
effective in case leaf dipping technique than slide dipping
technique. Also the arrangement of both formulations "A
and  B" depending on their effectiveness was changed as
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Table 1: Physico-chemical properties of spray solution for locally prepared plant oils EC's at 1.5% dilution
Plant Oil Emulsion Stability Conductivity TDS pH Viscosity Surface Tension Foaming
Prepared as (EC) (ml.cream sep.)         µS mg / l Salinity value       cP (Dyne / cm) (Mille Liter)
1.5% Boiled Linseed 
oil + Capsicum  ml C. S. (++++) 410 196 0.2% 7.00 2.07 33.5 1 ml (+++)____

1.5% Boiled Linseed 
oil + Garlic  ml C. S. (++++) 400 191 0.2% 6.30 2.11 29.5 1 ml (+++)____

1.5% Boiled Linseed 
oil alone 0.3 ml c.s.+ 0.1 ml o.s. (++) 395 189 0.2% 7.62 2.11 36 ml (++++)____

1.5% KZ oil 'Mineral oil' 0.3 ml c.s. (+++) 442 211 0.2% 7.61 2.10 29.8 5 ml (++)
Water alone 379 180 0.2% 7.90 2.09 72_____ _____

C.S. = Cream Separation
(++ = Good, +++ = Very good, ++++ = Excellent) 
Emulsion Stability = (mille liter cream separation.) after ½ Hour 
O.S. = mille liter oily separation after ½ hour 
TDS = Total Dissolved Solid

Table 2: Toxicity of Different Prepared Formulations against Aphid with Leaf Dipping Technique
                                Percentage Mortality

--------------------------------------------------------------------------------------------------------------------------------------
Treatments /Concentration ppm 9.5 18.9 37.9 75.8 151.6
Emulsifier +Xylene with Capsicum (A) 30.0 50.0 60.0 85.0 90.0
Emulsifier + Xylene with Garlic (B) 25.0 50.0 65.0 80.0 90.0
Emulsifier + Xylene alone 5.0 10.0 15.0-- --

Treatment /Concentration ppm 3.8 7.6 15.2 30.4 60.8
Emulsifier alone 5.0 10.0 15.0-- --

Control 0.0 0.0 0.0 0.0 0.0
Content of Boiled oil 80 % = 11 % Xylene + 9 % Emulsifier + 80 % Boiled oil
ppm for Emulsifier: 121.5 ppm = 1.5 %, 60.8 ppm = 0.75 %, 30.4 ppm = 0.38 %, 15.2 ppm = 0.19 %, 7.6 ppm = 0.09 %. 
ppm for Xylene: 181.5 ppm = 1.5 %, 90.8 ppm = 0.75 %, 45.4 ppm = 0.38 %, 22.7 ppm = 0.19 %, 11.3 ppm = 0.09 %
9.5 = 3.8+ 5.7 ppm, 18.9 = 7.6 + 11.3 ppm, 37.9 = 15.2 + 22.7 ppm, 75.8 = 30.4 + 45.4 ppm, 151.6 = 60.8 + 90.8 ppm

Table 3: Lethal Concentrations, Slope Values, Toxicity Index and Relative Potency of Different Prepared Formulations against Aphid with Leaf Dipping
Technique

Toxicity Index 
Slope ------------------------- Relative

Treatments /Lethal Concentration LC LC LC S.E. LC LC Potency10 50 90 50 90

Emulsifier +Xylene with Capsicum (A) 3.11 20.55 135.74 1.56±0.35 100.0 100.0 40.0
Emulsifier + Xylene with Garlic (B) 3.47 22.08 140.69 1.59±0.35 93.1 96.5 37.2
Emulsifier + Xylene alone 41.33 821.51 16329.44 0.99±0.94 2.5 0.8 1.0
Emulsifier alone 33.2 656.32 12984.8 0.99±0.94 3.1 1.0 1.3
(A) and (B) = Code of formula and S.E. = Standard error of Estimate

LC  of the most toxic oil 50

Toxicity Index = --------------------------------------------- x 100                         (Toxicity Index, Sun [8]) 
LC  of (less toxic) tested oils used 50

LC  for least used oil competence (Lowest toxic) 50

Relative Potency = ------------------------------------------------------------ x 100 
LC  for another oils tested 50

Table 4: Toxicity of Different Prepared Formulations against Aphid with Slide Dipping Technique 
                             Percentage Mortality

---------------------------------------------------------------------------------------------------------------------------------------
Treatments /Concentration ppm 9.5 18.9 37.9 75.8 151.6
Emulsifier +Xylene with Capsicum (A) 20.0 40.0 70.0 80.0 90.0
Emulsifier + Xylene with Garlic (B) 30.0 50.0 70.0 90.0 --

Emulsifier + Xylene alone 10.0 20.0 30.0-- --

Treatment /Concentration ppm 3.8 7.6 15.2 30.4 60.8
Emulsifier alone 10.0 20.0 30.0-- --

Control 0.0 0.0 0.0 0.0 0.0
Content of Boiled oil 80 % = 11 % Xylene + 9 % Emulsifier + 80 % Boiled oil
ppm for Emulsifier: 121.5 ppm = 1.5 %, 60.8 ppm = 0.75 %, 30.4 ppm = 0.38 %, 15.2 ppm = 0.19 %, 7.6 ppm = 0.09 % 
ppm for Xylene: 181.5 ppm = 1.5 %, 90.8 ppm = 0.75 %, 45.4 ppm = 0.38 %, 22.7 ppm = 0.19 %, 11.3 ppm = 0.09 %
9.5 = 3.8+ 5.7 ppm, 18.9 = 7.6 + 11.3 ppm, 37.9 = 15.2 + 22.7 ppm, 75.8 = 30.4 + 45.4 ppm, 151.6 = 60.8 + 90.8 ppm
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Table 5: Lethal Concentrations, Slope Values, Toxicity Index and Relative Potency of Different Prepared Formulations against Aphid with Slide Dipping
Technique

Toxicity Index 
Slope ----------------------------- Relative

Treatments /Lethal Concentration LC LC LC S.E. LC LC Potency10 50 90 50 90

Emulsifier +Xylene with Capsicum (A) 4.98 24.87 124.06 1.83±0.53 74.4 67.5 17.1
Emulsifier + Xylene with Garlic (B) 4.08 18.51 83.77 1.9±0.67 100.0 100.0 25.3
Emulsifier + Xylene alone 17.96 195.11 2119.67 1.2±1.11 9.5 4.0 1.0
Emulsifier alone 14.40 156.20 1690.5 1.24±1.11 11.9 5.0 1.3
(A) and (B) = Code of formula

Table 6: Toxicity of Prepared Boiled oil Formulations against Red mite
Percentage Mortality

---------------------------------------------------------------------------------------------------------------------------------------------------
Treatments /Concentration ppm 48 80 160 400 720 1520 3040
Boiled oil +Capsicum 80%(C) 5.00 15.00 30.00 50 60 80 85
Boiled oil +Garlic 80 %(D) 0.00 20.00 30.00 50 70 80 90
Boiled oil alone 80 % 0.00 5.00 20.00 40 60 70 75
Control 0.00 0.00 0.00 0 0 0 --

Treatment /Concentration ppm 6.65 14.25 27.55 57 95 190 475
KZ oil 95% 35.00 45.00 55.00 75 85 90 100

Table 7: Lethal Concentrations, Slope Values, Toxicity Index and Relative Potency of Prepared Boiled oil Formulations against Red mite
Toxicity Index 

Slope -------------------- Relative
Treatments /Lethal Concentration LC LC LC LC LC S.E. LC LC Potency10 30 50 70 90 50 90

Boiled oil +Capsicum 80%(C) 59.58 196.51 448.55 1023.86 3377.04 1.46 ± 0.21 3.7 5.5 1.6
Boiled oil +Garlic 80 %(D) 165.68 308.08 473.11 726.54 1351.01 2.81 ± 0.42 3.5 13.6 1.5
Boiled oil alone 80 % 164.9 389.15 704.69 1276.09 3011.53 2.03 ± 0.23 2.4 6.1 1.0
KZ oil 95% 1.49 6.21 16.60 44.42 184.31 1.22 ± 0.27 100 100.0 42.5
(C) and (D) = Code of formula

Table 8: Toxicity of Prepared Boiled oil Formulations against Aphid with Leaf Dipping Technique
                    Percentage Mortality

--------------------------------------------------------------------------------------------------------------------------------------------------
Treatments /Concentration ppm 48 80 160 400 720 1520 3040
Boiled oil +Capsicum 80%(C) 15.00 25.00 35.00 45 55 65 70
Boiled oil +Garlic 80 %(D) 20.00 30.00 40.00 50 60 70 75
Boiled oil alone 80 % 20.00 25.00 40.00 50 65 75 85
Control 0.00 0.00 0.00 0 0 0 --

Treatment /Concentration ppm 6.65 14.25 27.55 57 95 190 475
KZ oil 95% 40.00 50.00 60.00 70 80 90 95
ppm for Plant oil: (48 ppm = 0.006 %, 80 ppm = 0.01 %, 160 ppm = 0.02 %, 400 ppm = 0.05 %, 720 ppm = 0.09%, 1520 ppm = 0.19%, 3040 ppm =
0.38% );  ppm for Kz oil: (6.65 ppm = 0.0007 %, 14.25 ppm = 0.0015 %, 27.55 ppm = 0.0029 %, 57 ppm = 0.006 %, 95 ppm = 0.01%, 190 ppm = 0.02%,
475 ppm = 0.05% );  Content of Boiled oil 80 % = 11 % Xylene + 9 % Emulsifier + 80 % Boiled oil

Table 9: Lethal Concentrations, Slope Values, Toxicity Index and Relative Potency of Prepared Boiled oil Formulations against Aphid with Leaf Dipping
Technique

Toxicity Index 
Slope -------------------- Relative

Treatments /Lethal Concentration LC LC LC LC LC S.E. LC LC Potency10 30 50 70 90 50 90

Boiled oil +Capsicum 80%(C) 17.30 136.62 570.37 2381.22 18805.19 0.84 ± 0.19 2.5 1.3 1.0
Boiled oil +Garlic 80 %(D) 10.91 89.62 384.40 1648.80 13540.21 0.83 ± 0.19 3.6 1.8 1.5
Boiled oil alone 80 % 19.10 102.53 327.86 1048.40 5630.26 1.03 ± 0.19 4.3 4.2 1.7
KZ oil 95% 0.82 4.38 13.98 44.65 239.22 1.03 ± 0.21 100 100 40.8
(C) and (D) = Code of formula
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Table 10: Toxicity of Prepared Boiled oil Formulations against Aphid with Slide Dipping Technique
Percentage Mortality

-------------------------------------------------------------------------------------------------------------------------------------------------------------
Treatments /Concentration ppm 48 80 160 400 720 1520 3040
Boiled oil +Capsicum 80%(C) 20.00 30.00 40.00 50 60 80 90
Boiled oil +Garlic 80 % (D) 20.00 40.00 50.00 60 70 80 90
Boiled oil alone 80 % 30.00 40.00 50.00 60 70 90 --

Control 0.00 0.00 0.00 0 0 0 --

Treatment /Concentration ppm 6.65 14.25 27.55 57 -- -- --

KZ oil 95% 40.00 60.00 70 90 -- -- --

ppm for Plant oil: (48 ppm = 0.006 %, 80 ppm = 0.01 %, 160 ppm = 0.02 %, 400 ppm = 0.05 %, 720 ppm = 0.09%, 1520 ppm = 0.19%,
3040 ppm = 0.38% )
ppm for Kz oil: (6.65 ppm = 0.0007 %, 14.25 ppm = 0.0015 %, 27.55 ppm = 0.0029 %, 57 ppm = 0.006 %, 95 ppm =0.01%, 190 ppm = 0.02%,
475 ppm = 0.05% )

Table 11: Lethal Concentrations, Slope Values, Toxicity Index and Relative Potency of Prepared Boiled oil Formulations against Aphid with Slide Dipping
Technique

Toxicity Index 
Slope -------------------- Relative

Treatments /Lethal Concentration LC LC LC LC LC S.E. LC LC Potency10 30 50 70 90 50 90

Boiled oil +Capsicum 80% (C) 20.23 98.46 294.12 878.57 4275.73 1.10 ± 0.27 3.4 1.6 1.0
Boiled oil +Garlic 80 % (D) 12.17 64.71 205.46 652.48 3469.36 1.04 ± 0.27 4.9 1.9 1.4
Boiled oil alone 80 % 10.21 51.98 160.21 493.81 2514.75 1.07 ± 0.32 6.3 2.7 1.8
KZ oil 95% 1.52 4.65 10.11 21.92 67.19 1.56 ± 0.63 100 100 29.1
(A) and (B) = Code of formula and S.E. = Standard error of Estimate.

 LC  of the most toxic oil 50

Toxicity Index = -------------------------------------------- x 100                               (Toxicity Index, Sun [8]) 
LC  of (less toxic) tested oils used 50

LC  for least used oil competence (Lowest toxic) 50

Relative Potency =  -----------------------------------------------------------------  x  100 
LC  for another oils tested 50

a result to the method of application. The LC  value of results  in  2009  [15] which mentioned before. With50

formula A changed from 20.5 in case of leaf dipping another  point  of  view  the  above  formulations  were
technique to 24.87 of slide dipping technique also LC more effective when tested against aphid under slide50

value of formula B changed from 22.08 in case of leaf dipping  technique  than  the  Red  mite  (Tables 6, 7, 10
dipping technique to 18.5 in case of slide dipping and 11).As example the LC  values of formula C changed
technique. from  448.55  (Table 7) in case of the red mite to 294.1

Toxicity of Formula C and D Against the Female Red On contrary, the use of capsicum formula C and garlic
Mite (Tetranychus urticae): The effect of emulsifiable formula D as component in boiled oil formulations
concentrations of boiled oil, boiled oil + capsicum
(formula C) and boiled oil + garlic (formula D) against the
Red mite were studied under Lab. conditions. The results
in Tables 6 and 7 indicated that there are positive
relationships between tested concentrations and their
percentages of mortality with all tested local formulations.
According to LC  values, it was found that boiled oil +50

capsicum (formula C) was most effective followed by
boiled oil + garlic (formula D) and then boiled oil alone,
LC  values were 448.6, 473.1 and 704.7 ppm. From the50

foregoing results it could be concluded that, using
capsicum and garlic as component in boiled oil
formulations increased the effectiveness of boiled oil
against the Red mite, this findings was agreement with our

50

(Table 11) against aphid under slide dipping technique.

decreased the effectiveness of boiled oil against aphid
(Tables 8, 9, 10 and 11). The LC  values changed from50

160.2 in case of boiled oil alone to 205.46 and 294.1 ppm in
case of garlic and capsicum under slide  dipping
technique   (Tables   10   and   11)  and  changed  from
327.9 with boiled oil alone to 384.4 and 570.37 with garlic
and capsicum under leaf dipping technique  (Tables 8
and  9).  Also garlic  was  more effective  than   capsicum
under both techniques. The increasing of the
effectiveness of boiled oil + capsicum and / or garlic up
wards boiled oil alone against different stages of aphids
and red mite may be due to the above changes in physico-
chemical properties of these formulations and their spray
solutions.
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Finally, the tested formulation was more effective 9. Stribley, M.F., G.D. Moores and R.M. Sawick, 1983.
against aphid under slide dipping technique than leaf Application of the FAO recommended method for
dipping technique this indication may be due to boiled oil detecting insecticide resistance in aphids.
that acts as contact action by covering the insect and Commonwealth Agric. Bureau.
prevents the air "respiration" up on her. 10. Abbott, W.S., 1925. A method of computing the
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