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ABSTRACT

Laboratory experiment was conducted in Plant Protection
Research Institute. This study aimed to investigate the efficiency of
some plant extracts against Tefranychus urticae (Koch) on castor bean
and eggplant leaves and its effects on the predatory mite, Fuseius
scutalis (Athias-Henriot). The results were recorded after 24, 72 hours
and 7 days of treatment. The obtained data indicated that the sunflower
extract was the most toxic to the female of 7. urticas when fed on castor
bean leaves, while, when fed on eggplant leaves the castor bean extract
with hexane was the most toxic after 24 hours of treatment. After 72
hours of treatment on castor bean leaves, the most toxic plant extract to
the adult female was the castor bean extract with hexane, but when fed
on eggplant leaves the most toxic one was the sunflower extract with
water, while, after 7 days of treatment when adult female fed on castor
bean and eggplant leaves data showed that the most toxic extract was
the castor bean extract with petroleum ether. Data indicated that the
most toxic extract on the predatory mite was the sunflower extracts on
castor bean leaves, while on eggplant leaves the most toxic was the
castor bean leaves extract with petroleum ether after 7 days.
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INTRODUCTION

Tetranychid mites are considered of great important pests to the

field vegetable crops and horticulture. The two-spotted spider mite,

Tetranychus urticae Koch infesting different agricultural crops such as

eggplant [Solanum melongena (Nees) Fam.: Solanacae] and castor bean

{Ricinus _co,mmunis ‘L. Fam,: Euphorbiacaca]. In Egypt, many problems

have been enéountered as. a result of the extensive use 6f synthetic

acaricides. Increasing problems concerning with the application of such

acaricides including acari,cide resistance, residual contamination of

human foods, mammalian toxicity and pollution of the environment.

For that, entire world are going to reduce chemicais use and trying to

introduce pi‘edators and botanical extracts such as natural products.

“Amer et al., (1989); Potenza et al, (1999) and Hosny ef al, (2001)
,*‘studi'ed the toxicity of various extracts of seeds of Abrus 'precaturui;v to
females of Tetranychus urticae. Abo-Taka et al., (1986); El-Beheiry ef
al., (1987) and Abd el Samad et al., (1996) studied the toxic effect of the

plant extracts and some acaricides and its side effect. The present work

aims to use selective safe substances (plant extracts) and Ortus

:(afcharicide) for controlling the two-spotted spider mité, Tetranychus
- urticae Koch fed on castor bean and eggplran‘t jeaves and its effects on

the predatory mite, Euseius scutalis (Athias-Henriot).
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MATERIALS AND METHODS

1. The red mite, Tetranychus urticae Koch (Acarina :

Tetranychidae) and the predator culture:

Two-spotted spider mite colonies were obtained from castor
bean plants from Giza Governorate and reared under laboratory
conditions at 23+£2°C and 65£5% RH on sweet potato plant, Ipomea
batas. :

The predator used in this study was [Amblyseius gossip (El-
Badry), Euseius scutalis [Athias-Henriot] (Acari: Phytoseiidae) which
was collected and described by El-Badry (1967), it has been of a
particular interest to biologists concerned with the development of IPM

systems.

2. Plant extracts investigated in the present study:

2. Castor bean leaves were extracting according to Su (1985)
method using petroleum ether, hexane and water. Sunflower with
water 75%. The castor plant extracts and sunflower with different
concentrations (0.5, 1.0, 1.5 and 2.0%). Mortality was recorded
after 1, 3 and 7 days post treatment. Statistically analysis was
conducted according to Abbott's (1925). The toxicity index (Ti)
was determined by using Sun's equation (1950) as follows:

Equations: &
1- Abbott's formula (1925): used to correct% mortality according =

natural mortality.
* Mortality % of treatment-Mortality% of control

Mortality (%) = X100

100 - Mortality % of the least compound

2~ Sun (1950) as follows:

LCso of the most effective compound

Toxicity index (%) = X100
, LCs of the least compound
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Fig. (1): Corrected mortality% of adult females of Tetranychus urticae Koch
treated with four concentrations of the plant extracts and one
acaricide (Ortus).
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Fig. (2): Corrected mortality% of adult females of Tefranychus urticae Koch
treated with four concentrations of the plant extracts and one
acaricide (Ortus).

S = Sunflower C.H. = Castor plant extract with hexane

C.P. = Castor plant extract with petroleum cther

C.W. = Castor plant extract with Water O = Ortus
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3. Toxicity of tested plant extracts and Ortus to adult
females of spider mite, 7. urticaec and predatory mite, E.
scutalis:

The toxic effect for the tested materials was evaluated by leaf
disc dip technique according to Siegler (1947). Four discs of castor bean
and egg plant leaves were dipped in each concentration for 5 seconds
and left to dry. Each treatment was replicated four times.

To measure the toxic effect of tested plant extracts and Ortus on
predatory mite, £. scutalis, all treatments were evaluated by leaf discs
dip-technique. A series of concentrations for each tested plant extract
and Ortus were prepared. Then, four discs of castor bean and egg plant
leaves were dipped in each concentration for 5 seconds and left to dray.
A number of the preys, T. urticae were added as a food for E scutalis.
Then, 5 adult female predatory mites were transferred to each disc
using a brush (No 0.0). The discs were placed on a moist filter paper,
which rested on a moist cotton wool pads in Petri dishes.

4. Experimental technique:
4.1. Advantages of leaf dises as experiment arenas:

Leaf discs are convenient means of providing experimental
arenas of standard size. Standardization of arena size has the advantage
that offering a known number of red spider mites auntomatically
pmvid@s those red spider mites a fixed density (number/unit area).
Discs can be cut so as provide a more uniform surface with respect to

feeding and oviposition sites than whole leaves.

The data showed in Figs (1 & 2) indicate that the mortality
percentage of the spider mite, 7. wrficae Koch when fed on egg plant
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leaves was, significantly different after one day from the treatment
which recorded 93.33, 8.00, 12,66 and 6.00 at 2% concentration for
Ortus, sunflower, castor bean leaves extracts with hexane, petroleum
ether and water, respcctively. While mortality percentage of 7. urticae,
when fed on castor bean leaves after one day at (2.0%) reduced to
reach, 86.66, 6.667, 5.333, 2.667 and 0.00 for Ortus, sunflower, castor
bean leaves extracts with petroleum ether, hexane, and water,
respectively.

_ The results clearly showed a positive correlation between the
spider mite, T.urticae Koch mortality rate and concentration of plant
extracts and acaricide Ortus, in other words, increasing concentration
materials led to increasing mortality rate for T. urticae Koch.

Data in Table (1) shows that the efficiency of the plant extracts
to adult female of T. urticae Koch using castor bean leaf discs after 24
hours, 3 and 7 days. The mortality percentage of sunflower recorded
after one day was 6.667% at concentration 2.0% and 0.667% at
concentration 0.5%. Castor bean leaves extract with petroleum ether
recorded mortality rate 5.33% and 2.0% at concentration 2.0% and
0.5%. Castor bean leaves extract with hexane recorded mortality rate
2.667% and 0.667% at concentration 2.0% and 0.5%. Acaricide Ortus
recorded 86.66% and 68.6% at concentration 2.0% and 0.5%.

After 3 days in case of sunflower extract (table 1) the mortality
percentage was ranged from 1.33% by using the lowest concentration
on (0.5%) to 13.33% when using the highest concentration (2.0%). In
case of éastor bean leaves extract with hexane, petroleum ether and
water, mortality percentage ranged from 1.33% to 15.33%, 7.33% to
10.66% and 0.67% to 4.33% at (0.5 % and 2.0%), respectively.
Acaricide Ortus recorded mortality percentage from 38.6% to 53.33%

at concentration (0.5% and 2.0%), respectively.
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Efficiency of the plant extracts with different solvents and acaricide

Table (1):
o {Ortus) against adult females of spider mite, Tefranychus urticae Koch
when fed on castor bean leaves (Ricinus communis L.) one, 3 and 7 days
after treatment at 25+2°C and 65:5% RH.
Dne day 3 davs 7 days
Treatment _,COI]C- Corrected LC Corrected LC Corrected LC
mortality% 50 mortality% a mortality% G
| Sunflower 0.5 0.667 1.33 4.00
1.0 1.333 4.66 20.00
15 2.667 14.967 7.33 8.546 6133 | 1%
2.0 6.667 13.33 ) 87.33
Castor bean 0.5 2.000 7.33 22,667
leaves with 1.0 2.000 933 42.00
petroleum cther 1.5 3333 | 310826 1 150 6.118 19333 | 1268
2.0 5.333 10.66 70.00
Castor bean 0.5 0.667 1.33 37.33
leaves with | 1.0 1.333 2.00 42.667
e 13 2000 269.289 533 70.251 46.00 1.441
2.0 2.667 15.33 59.333
Castor bean 0.5 0.00 0.67 12.667
leaves with water 1.0 0.00 4.00 18.66
15 0.00 - a0 | 9761 | a5 | 3717
2.0 0.00 4.33 37.33
Ortus 0.5 68.600 38.60 26.66
1.0 73.33 . 40.00 35.66
15 80.00 0.i76 46.66 1.869 3733 | 2087
2.0 86.66 53.33 48.66
Table (2): Efficiency of the plant extracts with different solvents and acaricide
(Ortus) against adult females of spider mite, Terranychus nrticac
Koch when fed on egg plant leaves Solanum melongena (Nees)
one, 3 and 7 days after treatment at 25:2°C and 65+5% RH.
] One day 3 days 7 days
Treatment Cone. Corrected LC Corrected LC Corrected LC
mortality% S0 mortality% | mortality% 0
e I e b2
Lef)::emth is 033 8.069 26.66 2.308 6933 0.924
2.0 12.66 46.00 8§3.33
Castor bean 0.5 1.33 7.33 60.00
leaves with - 1.0 133 35.906 10.66 2663 78.66 0.362
petroleum ether 15 4.00 2533 - 8133 -
2.0 6.60 44.00 92.66
Sunflower (1){5) ;(3)(3) ]67%63 32.0()
K . . 54.00
15 8.00 18814 2133 4205 | 3400 | 0873
2.0 8.00 3133 3733
Castor bean (1){5) gg; gg;l 3733
i E 0. . 4 51.33
leaves with water s 133 1078.46 s 6.937 P 1.149
2.0 2.00 12.66 58.00
Ortus ?.g ;8(3)8 - 42.30 26.66
K . 46.66 2.
15 86.66 0.133 66.66 078 | igge | 20%
2.0 93.33 . 86.68 53.33




ABOU EL-NOUR etal

After 7 days in case of sunflewer extract and castor bean leaves
extract with petrolenm ether, hexane and water, the mortality
percentage ranged from 4.0% to 87.33% & 22.667% to 70.00% &
37.33% to 59.333% and 12.667% to 37.33% at concentration 0.5% and
0.2%, respectively. The mortality percentage after treatment with
Ortus ranged from 26.66% to 48.60% at 0.5% and 2.0% concentration
respectively.

Data in Table (2) records the efficiency of the plant extracis to
adult female of T. urticae Koch using egg plant leaf discs after 24 hours,
3 and 7 days. Castor bean leaves extract with hexane after one day
recorded mortality percentage 12.66% and 1.33% at concentration
2.0% and 0.5% then sunflower recorded 8.00% and 1.33% mortality at
concentration (2.0% and 0.5%). Caster bean leaves extract with
petroleum ether recorded 6.00% and 1.33% mortality percentage at the
same concentration .The castor bean leaves extract with water recorded
2.00% and 0.667% while Ortus mortality percentage ranged from
93.33% to 76.3% at concentration 2.0% and 0.5% respectively. Results
indicated that after 3 days, sunflower recorded 46.00% and 4.00%
mortality at concentration (2.0% and 0.5%), castor bean leaves extract
with hexane recorded 44.00% and 7.33% mortality percentage at
concentration (2.0% and 0.5%), then castor bean leaves extract with
petroleum ether recorded 31.33% and 6.66% mortality percentage at
the used concentration .The castor bean leaves extract with water
recorded 12.66% and 0.67% mortality at concentration {2.0% and
0.5%). The mortality percentage ranged from 86.68% to 42.3% at
concentration 2.0% and 0.5%, respectively for Ortus.

“After 7 days, in case of castor bean leaves exiract with petrolenm
ether mortality percentage ranged from 92.66% to 60.00% at
concentration (2.0% and 0.5%), for castor bean leaves extract with
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hexane ranged from 83.33% to 15.33% at concentration (2.0% and
0.5%).Treatment with castor bean leaves extract with water gave
mortality 58.00%to 37.33% while with sunflower it gave mortality
87.33% to 30.0% at concentration 2.0% and 0.5%.

In Table (3) data showed that the efficiency of the plant extracts
after 7 days from the treatment on castor bean leaves.

Mortality percentage which recorded ranged from 48.00% to
0.00% at cencentrations (2.0 % 0.5%), respectively for sunflower.

In castor bean leaves extract with petroleum ether, hexane and
water mortality percentage ranged from 17.6% to 0.0%, 19.2% to 0.0%
and 4.5% to 0.0% at concentrations (2.0% & 0.5%), respectively. On
the other hand, acaricide Ortus recorded from 36.3% to 8.5% at
concentrations (2.0% & 0.5%) respectively.

Data showed that there was no observed toxicity effect of all
plant extracts or Ortus acaricide on the adult female’s predatory mite

after 24 and 72 hours from the treatment.

Data in Table (4) showed mortality percentage which recorded
ranged from 26.00% to 0.00% at concentrations (2.0% and 0.5%),
respectively for sunflower. Castor bean leaves extract with petroleum
ether, hexane and water mortality percentage ranged from 31.0 to
0.0%, 18.5% to 0.0% and 5.0% to 0.0% at concentrations (2.0% &
0.5%), respectively. On the other hand, acaricide Ortus recorded from

9.2% at 0.5% and 37.9% at 2.0% concentration.
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Table (3): Efficiency of the plant extracts with different solvents and -acaricide (Ortus)
against adult females of predatory mite, [Amblyseius gossipi (El-Badry),
Euseins scutalis Athias-Henriot] on castor bean leaves (Ricinus conmumunis L.) 7
days after treatment at 25£2°C and 65+5% RH.

. Corrected
Treatment Conc. mortality% LCs
Sunflower (IJ.S 3.8
15 9.0 85.689
2.0 18.0
Castor bean 0.5 0.0
leaves with }‘5’ gg 101.172
petroleum cther 20 176
Castor bean 0.3 0.0
leaves with }g 13063 93.959
hexane 2.0 19.2
Castor bean 0.5 0.0
leaves with ig ;f 556.626
water 20 15
Ortus (1)-(5) 18"56
. J. s
15 27.2 102.356
2.0 36.3
Table (4): Efficiency of the plant extracts with different solvents and acaricide (Ortus)
against adult females of predatory mite, [Amblyseius gossipi (El-Badry),
Euseius scutalis Athias-Henriot] on egg plant leaves Solamumn melongena
(Nees) 7 days after treatment at 25+2°C and 65+5% RH.
ted
Treatment Conc, l]?OOrl;;(i;!t;‘gA’ LCso
Sunflower ?(5] 2-8 )
1.5 11.0 75.381
~ 2.0 26.0
Castor bean (l)g (7)8
leaves with 1.5 17.5 58.067
petroleum cther 2.0 31.0
Castor bean (1’(5) 98
leaves with 1.5 83 76.562
hexane 2.0 18.5
Castor bean ?g 88
leaves with 1.5 30 639.729
water 2.0 5.0
Ortus ?-(5) 19626
1.5 279 139.468
2.0 37.9

10
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DISCUSSION

The present study deals with general toxicological effects of some
plant extracts(castor bean leaves with certain solvents hexane,
| petroleum ether and water, sunflower seeds with ethanol and
Ortus)were tested against Tetranychus urticae Koch when fed on leaves
| of twol diffefent host plants(castor bean and egg plant leaves) and the
_predacious mite, Amblysieus gossipi (EL-Badry).

‘Many investigators proved that they were effective against
phytophagus mites when tested in laboratory Singh er al. (1996), Ismaail
(1997), Abbassy et al.(1998) and AbdEl-Wahab(2003).

The resuits revealad that, the sun flower was the most f(;'xic plant
extract to adult females of Tetranychus urticae }'ol'lowed by césfor bean
leaves extracts ‘with different solvents (hé;;ane, petr{)leﬁm ether and
ivater). These results are in agreemént w'itlvl‘the ﬁndihgs \of ]’)v',oik‘et al.
(2000). | | -

The lowest‘morfalify recorded on 7. urticae Koch fed on castor
bean than eggplant leaves was the treatment with castor bean extract
with watér, these results agree with the finding of El-Halawany :ef.al
(1989). -
The high concentration of the different plant extracts had a
significant effect and resulted in a high percentage of mortality which
agrees with the findings of Abd El-Wahab (2003). All tested -éxtracts
were more toxic to the prey than to the predator. These results similar
to those founded by Jackel and Schmidt (1999) and Souliotis ef al.
(2000). | R
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