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THE TOXIC EFFECT OF SOME NATTURAL-OIL; MINERAL-
OILAND MIXED SISI-6-OlL AGAINST THE CITUS MEALY
BUG Plannococcus citri (RISSQ) (FAM: PSEUDOCOQCCIGAE
OR: HOMOPTERA)

Swzan, A. Bader
Piant. Prot. Res. Inst., Sabahia, Alexandria, Egypt.

ABSTRACT

Laboratory experiment was conducted in Plant Protection Research Institute
Agriculture Research Station Sabahia Alexandria. This study aimed to investigate the
efficiency of some natural-oil and mineral-oil against Plannococcus citri (Rissa) Also
to study the effect of the same compounds with mixed sisi-6-0il against the citrus
mealy bug, plannococcus citri (Risso). The results were recorded after 24, 48, 72 and
96 hours of treatment. The obtained data showed that the garlic-cil and neem-oit were
the most toxic to the female of Plannococcus citri. The tested natural-oil had
significant effect except the kz-oit on the P. citri 96hrs after treatment with the high
dose (1.5ml.).The toxicity of tested materials and mixedsisi-6-0il were highly
significant with more time and concentrations. However, garlic-oil with mixed sisi-5-oil
was the most toxic after 96 hours of treatment against the citrus mealy bug at LCsq
level (0.449%), followed by onion +sisi-6-0il, neem+sisi-6-oil citronella+sisi-6-oil and
kz-0il+sisi-6-0il with LCso of 0.565,0.571,0.925 and 0.95%.

INTRODUCTION

The mealy bug Plannococcus ciri (Risso) are considered of great
important pests to the field vegetable crops, fruit tree, horticulture and
ornamental plants, Mohammad and Nada (1993), El-Deeb (1999) and
Fronteddu(2000). In Egypt, many problems have been encountered as result
the extensive use of synthetic pesticides. Increasing problems concerning
with the application of such insecticides including insecticide resistance,
residual contamination of human foods mammalian toxicity and pollution of
the environment,Yigit and Canhilal(1995);Miller and Uetz({1998);Gonzalez et
al (2001)and Slime (2002). The present work aims to use selective safe
substances (natural-oil) and kz-oil mineral oil for controlfing the mealy bug,
Plannococcus citri (Risso) and its effects with mixed sisi-6-0il on the same
insect.

MATERIALS AND METHODS

The mealy bug Plannococcus citri (Risso) (PSEUDOCOCCIGAE:
HOMOPTERA):

The mealy bug colonies were obtained from citrus trees plants from
Alexandria Governorate and reared under laboratory conditions at 25+2°C
and 7515% RH on potato tubers.

Potato buds were sprayed with a series of the tested compound
concentrations by micro manual atomizer to assure homogeneity spraying
and replicated three times for each concentration,(0.5,1.0and1.5%)
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Ten adult females of Plannococcus citri were transferred individually
from stock culture using affine —point prob .the tested materials were:
*-Neem seed oil (Azadirachtaindica A.Juss) oil, 0.3%.

*-Garlic oil; onion qil and citronella oil, they were prepared as emulsifiable
concentrate which contains 96% (v/v) base oil.
"-kz oil produced by kafr El-ziat co. for pesticides and chemicals.
*-Sisi-6 0il: local detergent prepared by Dr. A.G.El-sisi by neutralize at aryl
alkyl sulfonate with sodium hydroxide solution.
*-The same matzrials were mixture of sisi-6 oil against the mealy bug.
Mortality was recorded after 24, 48, 72 and 96 hours post treatment.
Statistically analysis was conducted according to Finney (1971) and
Abbott's (1925). The toxicity index (Ti) was determined by using Sun's
equation (1950).
The combined action of the different mixtures was expressed as the co-
toxicity factor whish was estimated according to the equation given by
(Mansour et al., 1986);

Observed% mortalily —expected %maortality
Co-loxicity factor= expected % mortality x 100

This factor was used to differentiate the resuits into three categories:
*-Potentiation (appositive factor of +20 or more).

*-Antagonism (a negative factor of -20 or more).

*-Additive (an intermediate values i . e. between + 20&-20).

RESULTS

The results show in Fig (1) indicate that the mortality percentage of
the mealy bug Plannococcus citri was, significantly different after 24 hour
from the treatment which recorded,46.67;40, 38.33,31.67 and 16.67% at
1.5% concentration for garlic oil, neem oil, citronella oil ,onion oil and kz oil
respectively. While mortality percentage of Plannococcus citri after 48 hour
at (1.5%) reduced to reach, 70, 63.33, 60, 43.33and 25% for garlic oil, neem
oil, onion oil, citronella oil and kz oil, respectively.

However, the reduction of mealy bug, Plannococcus citri after 72
hour from treatment were 81.67, 76.67, 73.33,50.6 and 33.33% at (1.5%)
concentration for garlic oil, neem oil, onion oil, garfic oil, neem oil, onion ail,
citronella oil and kz oil, respectively.

Results showed the lowest mortality rate recorded on mealy bug,
Plannococcus citri after 24 hour from treatment were 11.67, 10, 10,5and
1.67%, at (0.5%) concentration for neem oil, garlic oil, onion oil, kz oil, and
citronella oil, respectively.

The highest mortality rate observed after 96 hour from treatment with
natural oil (garlic oil, neem oil, onion oil and citronella oil} against
Plannococcus citri were 93.33, 88.33, 81.867 and 61.67% respectively at
(1.5%) concentration.
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The lowest mortality rate observed 96 hour after treatment with mineral oil (kz
oil) against Plannocaccus citrs was 40% and 23.33%, respectively at (1.5%
0.5%) concentration.

Data in Fig (2) showed that the efficiency of the natural oil and
mixtures Sisi-6 ¢il to adult female of Plannococcus citri after 24, 48, 72 and
96 hours.

The mortalily percentage of garlic oil and mixtures Sisi-6 oil recorded
after 24 hours was48.33 % at concentration (1.5%) and 11.67% at
concentration (0.5%).

Citronella oil and mixtures Sisi-6 oil recorded mortality rate 35% and
6.67% at concentration (1.5%) and 0.5%, neem oil and mixtures Sisi-6 oil
recorded 40% and 15%, onion oil and mixtures Sisi-& oil recorded 41.67%
and 16.67% concentration (1.5%) and (0.5%). kz oil and mixtures Sisi-6 oil
recorded monrtality rate 28.33% and 5% concentration {1.5%) and (0.5%).

After 48 hours in case of Citronella oil and mixtures Sisi-6 oil the
mortality percentage was ranged from 13.33% by using the Iowest
concentration on (0.5%) to 46% when using the highest concentration {(1.5%).
In case of neem oil and mixtures Sisi-6 and onion oil and mixtures Sisi-6 oil,
mortality percentage ranged from 5% to 30% and 63.33% to 60% at (0.5 %
and 2.0%), respectively. mineral oil kz oil and mixtures Sisi-6 oil recorded
mortality percentage from 11.65% to 45% at concentration (0.5% and 1.5%),
respectively. Garlic oil and mixtures Sisi-6 oil, recorded monrtality percentage
ranged from 33.33% t0 71.67% at concentration {0.5% and 1.5%),
respectively.

After 72 hours in cases of Citronella oil and mixtures Sisi-6 il and
garlic oil and mixtures Sisi-6 oil recarded mortality percentage from 21.67% to
48.33% and 51.67% to 86.67% at (0.5 % and 1.5%), respectively .

After 96 hours in cases of Citronella oil and mixtures Sisi-6 oil and
ganic oil and mixtures Sisi-6 oil; mineral oil kz oil and mixtures Sisi-6 oil;
onion oil and mixtures Sisi-6 0il; neem oil and mixtures Sisi-6 and garlic oil
and mixtures Sisi-6 oil recorded mortality percentage ranged from6.67% to
58.33% and 71.67% to 86.67% at (0.5 % and 1.5%) respectively.

Data in Table (1) showed the efficiency of the natural oil and mineral
oil against the mealy bug Plannococcus citri. Garlic oil was the most toxic to
adult females of P. cifii with LCsy. 1.644 and LCen: 5.318, while LCsy of
Citronella oil, Neem oil and Onion oil were 2.074, 2.083 and 2.1ml,
respectively. Mineral oil recorded LCs and LCg:6.635 and 54.835
respectively. Also showed the toxicity index (Ti=100) at LCsy and LCoq whicn
were: 100 % and 86.72 % for gadic oil, respectively, while Citronella oil
recorded 79.267, 100 % , Mineral oil toxicity index recorded 6.635 and
54.835% at LCsy and LCoq aner 24 1. reSpectively.

In the same table, data showed that the LCs and LCy after 48, 72,
96 hr., the garlic oil was the most toxic of the mealy bug Plannocaccus citri
followed by , Neem oil ,Onion oil and Citronella oil, respectively.
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Table {1); Efficiency of some the natural's oil and mineral oil against
adult females of mealy bug, Plannococcus cilrs 24,
48,72and96 hr. after treatment at 25£2°C and 75+5% RH.

24 hr. 48 hr. 72 hr. 96 hr.
Corrected Corrected Corrected ICorrected

Treatment |Conc. "o tality | LGy | mortality | LCso | mortality | LCsa | mortality | LCso
% % % %
0.5 11.67 25 35 43.33

Neemn oil 1.0 25 2083 45 1.082 56 0761 68.33 |0.598,
1.5 40 63.33 76.67 BB.33
0.5 10 33.23 45 56.67

Garlic oil 1.0 28,33 |1644 40 0.979 65 0.573| 71.67 0457
1.5 46.67 70 B2.67 83.33
0.5 1.67 10 20 30

Citronella oil| 1.0 10 2074 23.33 1.861 26.33 9.48 40 1.141
1.5 31.67 43.33 50.67 61.67
0.5 10 23.33 30 41.67

Onion oil 1.0 25 21 40 1.201 50 315 | 58,33 |0.668
1.5 38.33 80 73.33 81.67
0.5 5 13.35 16.67 23.33

Kz-oil 1.0 15 €.635 20 8.275 2665 [49.81 30 2.989
1.5 16.67 25 33.33 40

The slope value in our consideration, the highest value was 3.692 and 2.341
for Citronella oil followed by garlic oil, Cnion oil and Neem oil, which recorded
2.514, 1.841; 2.019; 2.063 and, 1.964, 2.084 respectively, while kz- oil
recorded 1.397, 0.912 after 24 hr. and 48hr. while The slope value indicated
that, Onion oil and Neem oil had the highest value 2.322 and 2.692 while kz-
oil recorded the lowest value 1.124 and 0.97, after 72 and 96.

Data in Table (2) showed the efficiency of the natural oil and mineral
oil with mixtures sisi-6 oil against the mealy bug Plannococcus citrs. Garlic oil
+mixtures sisi-6 oil was the most toxic to adult females of P. cifrs with LCsq
1.593and LCq:5.425, while LCs, of Onion il + mixtures sisi-6 oil, Neem oil+
mixtures sisi-6 oil and Citronella oil+ mixtures sisi-8 oil were2.021, 2.236 and
2.33ml, respectively.

Table (2): Efficiency of some the natural's oil and mineral oil mixed with
sisi-6-0il against adult females of mealy bug, Plannococcus
citrs 24, 48,72and96 hr. after treatment at 2522°C and 75£5% RH.

24 hr. 48 hr. 72 hr. 96 hr.
Correcte
Corrected Corrected

Treatment |Conc. d . : Corrected
mm;tality LCs mor,!‘alny LCas rno;t%allty LCs mortality% LCso

————1 03 [ 1167 53 B 58.33
GarlicsSisi-6-| 19 30 |15%8| 4667 |0.894| 6333 [0544| 75 |0449

1.5 | 4833 71.67 86.67 96,67

- —1 05 [ 16.67 30 4167 26.67
°“'°";“5"'6' 10 | 3167 |2021 45 11 | 5667 |0.689| 6833 |0.564

1.5 | 3167 60 76.67 384.333

05 | 15 % a0
N“"‘;“s‘s's' 10 | 2667 |2236| 4833 1148 85 |0722| 7167 |0571
;g 64g7 ea.g 76.67 90

- : . 13, 18.33 B67
Clromellas | 40 | 15 | 233 | 2667 |[1748) 35 [1.165| 4333 [0925

g.g 355 48 66.67 ;1 67

0. . 21.67 8.83
Kzoil SIsi8-| 10 | 1833 2653| 25 |[1.806) 30 [1624] 45 05

1.5 | 2833 45 51.67 71.67
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Mineral oil+ mixtures sisi-8 oil recorded LCs; and LCgq:2.653 and 9.99
respectively. Also showed the toxicity index (Ti=100) at LCs; and LCgx whien
were: 100 % and 100 % for garlic oil + mixiures sisi-b oil, respectively, while
Onion oil + mixtures sisi-6 oil recorded 78.82, 41.79% , Mineral oil + mixtures
sisi-8 oil toxicity index recorded 60.04 and 54.3 % at LCsg and LCeo afer 24 r
respectively.

In the same lable, data showed that the LCs and LCq after 48, 72,
96 hr., the garlic oil+ mixtures sisi-6 oil was the most toxic of the mealy bug
Plannococcus citrs, followed by , Onion oil+ mixiures sisi-6 oil, Neem oil +
mixtures sisi-6 oil, and Citronelia oil + mixtures sisi-6 oil, respectively.

The slope value in our consideration, the highest value was 2.409 and
4.039 for garlic oil+ sisi-6 oil and Neem oil+ mixtures sisi-6 followed by,
Citronella oil + mixtures sisi-6 oil and Onion oil+ mixtures sisi-& oil, which
recorded,2.395, 2.143and1.586, 1.599 respectively, while kz- oil
recorded2.225, 2.234after 24 hr. and 48hr. while The slope value indicaled
that, Neem oil+ mixtures sisi-6 and garlic oil+ sisi-6 0il had the highest value
2.79 and 2.72 while Citronella oil + mixtures sisi-6 oil recorded the lowest
value 1.674 and 1.957, after 72 and 96hr. Co-toxicity resulted from addition
of sisi-6-oil at its (0.5, 1.0, 1.5ml.) dose to the natural oil and mineral oil (kz)
against the mealy bug P. cifri in tables (3, 4, 5,6).Resulls showed that the
antagonism of sisi-6-0il lo the natural oil or mineral oil at the three
concentrations increased its effects than separately. The calculated joint
aclion was found to be antagonism effect in 0.5;1.0 and 1.5 mi. concentration
with the mixtures neem, citronella and mineral oil ,after 24 hr. from treatment
in table (3).

Table (3): Co toxicity resulted from addition of Sisi-6-0il at the three
dose to natural's oil and mineral oil at 25:2°C and 75£5% RH.

~ :
1 o7, Mortaltlty after 24 hr.from Typg of Co-toxicity
Treatment | Conc. — reatment. - action
Sisi-6- | Oil | o otaTWOll«*Sisi-
cil |alone 6-oil
05 122 |11.67| 23.87 15 -33.51 antagonism
Neem 1.0 18.3 15 33.3 | 2667 -20 antagonism
1.5 | 23.76 | 40 | 63.76 40 -37..3 antagonism
r' 0.5 ] 10 | 222 | 1167 | 474 antagonism
Garlic 1.0 28.33| 46.63 30 -358 antagonism
1.5 4667, 70 48.3 | -3 ‘Jntagmism
0.5 10 22.2 16.67 -24.9 antagonism
Onion 1.0 25 433 | 3167 -26.8 antagonism
1.5 38.3 | 62.08 | 4167 | -328 antagonism
W 0.5 1.67 | 13.87 | 6.67 -51.8 antagonism
Citronella 1.0 10 28.3 15 -46.9 antagonism
1.5 131.67] 55.43 | 35 -36.8 | antagonism
I 0.5 5 17.2 5 1294 | “antagonism
Kz 1.0 15 | 33.3 | 18.33 E antagonism
e 16.67| 40.43 | 28.33 |29.9 antagonism
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After 48hr. calculated joint action was found to be potentiation effect in
0.5 ml. concentration with neern, while all mixtures and mineral oil were found
.to be antagonism effect in 0.5 1.0,1.5 ml, concentration in table(4). The resuit
indicate Cleary that the combinations were additive effective in garic and
onion+sisi-6-0il with 0.5;1 and 1.5 ml. concentration in table(5).While the
calculated joint action was found to be an additive effect in all mixtures
expected mineral oil was Potentiation effect in1.5 ml. concentration in table

{5).

Table (4): Co toxicity resulted from addition of Sisi-6-oil at the three
dose to natural’s oil and mineral oil at 2522°C and 75+5% RH.

T % Mortality after 48 hr.from Co- \
Treatment |Conc. treatment. toxicity ype of action.
Sisi-6-oil |0il alone Qil+Sisi-6-oil
0.5 13.9 5 25 +32.2 Potentiation.
Neem 1.0 209 25 48.33 +5.29 Additive.
15 | 259 | 63.33 63.33 | -20.0 | Antagonism-
a.5 33.33 33.33 -28.4- | Antagonism -
Garlic 1.0 40 46.67 -233 Antagonism
15 | 70 71.67 252 | Antagonism
0.5 23.33 30 -19.4 Additive
Onion 1.0 40 45 -26.1 Antagonism
1.5 60 60 -30.1 Antagonism -
0.5 10 13.33 -44.2 Antagonism
Citronella 1.0 23.33 26.67 -39.8 Antagonism
1.5 43,33 46 -33.65 Antagonism
0.5 11.65 13.35 477 Antagonism
Kz 1.0 20 25 -388 Antagonism
1.5 25 45 -11.59 | Additive

Tabte (5): Co toxicity resulted from addition of Sisi-6-oil at the three
dose to natural's oil and mineral oil at 25£2°C and 75+5% RH.

% Mortality after
Treatment Conc. - '{Zhr.from trea_tme.n.t. Co-toxicity LI’ype of action.
18140 alone] Oil*Sisi-6-
il oil
C.5 13 36 40 -18.36 Additive.
Neem 1.0 21 53 56 -24.3 antagonism
1.5 5.7 76.67 76.67 ~25.05 | antagonism
0.5 46 48.33 -18.08. Additive
Garlic 1.0 65 68.33 -20. Additive.
1.5 81.67 86.67 -19.2 Additive.
0.5 30 41.67 -3.09 Additive.
Chnion 1.0 50 56.67 -20 Additive.
1.5 | 73.33 76.67 22.5. | Antagonism
0.5 20 21.67 -34 Antagonism.
Citronella 1.0 26.33 30 -36.6 Antagonism.
1.5 50.8 51.67 -32.2 Antagonism.
0.5 16.67 18.33 -38.2 Antagonism.
’ Kz 1.0 26.65 35 -28.5 Antagonism,
1.5 3333 | ©B6.867 +12.9 Additive
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Table {6): Co toxicity resulted from addition of Sisi-6-o0il at the three
Dose to the natural's oil and mineral oil at 25:£2°C and
75+5% RH.

% Mortality after 96 hr.from Co- )
Treatment |Conc. treatment. toxicity Type of action)
Sisi-6-oil |0il alone| Oil+Sisi-6-oil
0.5 5 43,33 45 -6..8. Additive,
Neem 1.0 9.9 68.33 71.67 -8.3 Additive.
1.5 5 88.33 90 -3.5 Additive.
0.5 56.67 58.33 -5.4 Additive.
Garlic 1.0 71.67 75 -8.05. Additive.
1.5 93.33 96.6 -1.7 Additive.
0.5 43,67 46.67 4.1 Additive.
Onion 1.0 58.33 68.33 -0.16 Additive.
1.5 81.67 88.33 +1.9 Additive.
0.5 6.67 30 +15.7 Additive.
Citronella 1.0 40 4333 -13.1 Additive
1.5 61.67 71.67 -7.4. Additive.
05 23.33 28.83 +1.7 Additive.
Kz 1.0 30 45 +12.7 Additive
1.5 40 71.67 +59.2 | Potentiation.
DISCUSSION

The present study deals with toxicological effects of some natural oil
(garlic oil, onion oil, neem oil, citronella oil and minera! oil) and with mixtures
sisi 6 oil were tested against the mealy bug Pfannococcu citrs (Risso). Many
investigators proved that, they were effective natural oil against insects tested
in {aboratory Abbassy ef al. (1998), Abd El-Wahab (2003) and Aranda(2005).

The results revealed that, the garlic oil was the most toxic Natural oil
to adult females of the mealy bug Plannococcus citrs followed by neem oil
and onion oil. Natural oil with mixtures sisi-6 oil and mineral oil + mixtures
sisi-6 oil were recorded the most toxic after 48, 72, 96 hr. These results are in
agreement with the findings of Mohamed (1997).

The lowest mortality recorded on the mealy bug Plannococcus citrs
(Risso) on garlic oil and garlic oil +mixtures sisi- 8 oil. These results agree
with the finding of El- Lakwah et af. (1996).

The high concentration of the naturai oil had a significant effect and
resulted in a high percentage of mortality which agrees with the findings of
Abd El-Wahab (2003), while there was no effect of all natural oil+sisi -6 oil
and after 24and 48 hr. from the treatment. All tested natural oil + sisi -6 oil
after 72 and 96 hr. from the treatment were more toxic to the mealy bug
Pfannococcus citrs. Thesis results similar with those founded by Shalan
{1998), Shalaby (2004). The joint action resulted from the mixtures of the
natural oil plus sisi-6-0il against the mealy bug additive and antagonism effect
in all cases. Also, the obtained result coincides with findings of other
investigators (El-takwah et al 1996; Mohamed 1997; Shaalan 1998 and
Shalaby 2004).
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