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ABSTRACT

The relative susceptibility of secound and fourth instar larvae of Phthorimea
operculelia (Zeller) to botanieal extrasts of Meli azedarch L., Chinaberry fruits , Ajuga
mpponeratic , Zygophylum spp. and , Granulosis virus (GV) was studied by bioassay
laboratory condition. Larval mortality increased with Increasing the doses . LCS50
values were 0.266- 3.851- 15.23 and 2.111 for the fourth instar larvae of Meli
azedarch L., Chinaberry fruits , Ajuga mpponeratic , Zygophylum ,respectively .
LC50 values were 1.905 - 3.714 - 15.23 and 1.977 for the second instar larvae of
Meli azedarch L., Chinaberry fruits , Ajuga mpponeratic , Zygophylum spp,
respectively . LC50 values was 0.490 for (GV) fourth instar larvae of Granulosis virus .
On the other hand LC50 values was 1.977 for secound [arval instar larvae of
Granulosis virus (GV) .The bioinsecticide , Granulosis virus (GV) and betanical
extract Zygophylum simplex were the most toxic. Percent laraval mortality and that of
larvae which failed to pupate increased by increasing the concentrations . While
percent pupation and that of emerged adults decreased by increasing the
concentrations of the different treatments. Morphological deformities were observed
during pupae stage and adults produced from the survived treated larvae .

INTRODUCTION

The potato tuberworm Phthorimaea operculeila (Zeller) is considered
a serious pest of Solanaceous crops. It causes serious damage to potato
leaves as well as tubers in the field and in traditional rustic stories. Losses to
farmers consist of discards; reduced prices for infested tubers and increased
handling costs.

Microbial control agents are considered a good replacement
chemical for chemical insecticides due to their usual narrow host range,
absence of vertebrate toxicity or pathogenicity , compatibility with beneficial
organisms and biodegradability (Barkely et al., 1997 and Ismail et al., 1999) .
Plant extracts were used as toxicants either antifedant oviposition repellants
grow the reyalation for synergists for several insects. Oviposition repellents,
synergists, growth regulators or antifeedants for many insects { Richter,
Kleeberg., 1997 ; ismalil, et al., 1996 ; Nassar et al. 1999 ; Chen, et al., 1996 a
, b and Schmidt, et al., 1997) .

The aim of present work was direct to study the toxicity of four
botanical extracts { Meli azedarch L., Chinaberry fruits , Ajuga mpponeratic ,
Zygophylum ) and , Granulosis virus (GV) . on the secound and fourth instar
larvae of Phthorimea operculella Zeller .
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MATERIALS AND METHODS

Colonies of Phthorimaea operculelia (Zeller) were reared in the
laboratory on sweet potato plants at constant temperature of 26 + 2 °C and
60 + 5 % RH. as descaribed by Abbas, 1981). Granulosis virus (GV)
Phtherimaea operculelia diseased larvae were supplied by the International
Potato Center (CIP). Twenty diseased larvae were Frieze dried. The material
was kept for used. The twenty dried diseased larvae were dissolved in 100 mi
water to produce five concentrations of 6, 3, 2, 0.5, and 0.25 ppm. Eatraction
was carried out according to the method adopted by Freedman et al ., (1979)
with minor medification (where ground leaves in the chosen solvent instead
of using Soxhlet procedure). The plants were dissolved in 100 ml water to
produce five concentrations of 6, 3, 2, 0.5, and 0.25 ppm .

Extraction :

Extraction was carried out according to the method adopted by
Freedman et al. (1979) .

Toxicity test: .

Preliminary tests were done to determine the appropriate
concentrations The data were then subjected to probit analysis (Finney,
1971) to give values of LCg

The potato leaves were drj’pped in each treatment . Then the leaves
after drying were offered to the 2™ and fourth instar larvae ofs Phthorimea
operculella (Zeller) larvae. The following procedures were followed in all
experiments.

Three replicates of ten larvae, each intq a cup (6x7 cm) were fed
potato leaves contaminated with (GV) or botanical extracts for a period of 48
hours. After treatment, the surviving larvae were fed on clean untreated
potato leaves till pupation and mortalities were recorded daily alsc. The
percentage of pupation and emerged adults were observed .Before
introducing the larvae to treated food , they were starved for six hours in
order to obtain rapid simultaneous ingestion of the offered food. The control
tests were conducted using potato leaves in water only and left to dry .The
experiments were carried out under laboratory conditions of 26 + 2 °C and 60
* 5 % RH. . The LCs determined according to Polio-PC (Leora Scftware,
1994) , and the data were subjected to the probit analysis (Finney, 1871)
When necessary control mortality was adjusted across concentrations within
the probit procedure by Abbott's formula (Abbott , 1925).

RESULT AND DISCUSSION

Results represented in table (1& 2) were show the effect of Meli
azedarch L., Chinaberry fruits , Ajuga mpponeratic , Zygophylum leaves
extracts and Granulosis virus (GV) on the secound and fourth instar larvae
ofs larvae of Phthorimea operculella (Zeller) .Meli azedarch L and Granulosis
virus (GV) were the most toxic highest mortality % pesticides against
secound and fourth larval instar larvae ofs of P. operculella, respectively. It
caused considerably high percentage of mortality, while those of Chinaberry
fruits , Ajuga mpponeratic and Zygophylum were slight effective against
secound and fourth larval instar larvae of of P. operculella. Percentage of
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larval mortality ranged between 67.2 to 22.4% for concentrations of 6 - 0.25
ppm respectively of Granulosis virus {GV) against secound larval instar
larvae of , compared to 80.4 - 33.4% for concentrations of 6 - 0.25 ppm
against fourth larval instar larvae of .In case of the botanical extracts of Meli
azedarch L, Chinaberry fruils , Ajuga mpponeratic and Zygophylum at
concentrations of 6 - 0.25 ppm the range of larval mortality {(89.7-45.1)_
{(69.3-23.1)_(49.5-19.5)_(78.8-37.8%)) respectively against secound larval
instar larvae of Table (1) compared to no mortality for control larvae. On the
other hand results ,also were showed percentage of Jarval mortality ranged
between ((68.2-25.1)_ (64.2-9.3)_(38.8-6.3)_(68.3-19.7%)) against fourth
larval instar larvae of of Meli azedarch L, Chinaberry fruits , Ajuga
mpponeratic and Zygophylum at concentrations of 6 - 0.25 ppm respectively.

Table (1) Efficacy of (GV) granuiosis virus and Some Botanical
extractions against the 2" instar larval of Phthorimea
operculella Zeiler.
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6 | 897 | 074 | 177 ] 7 107 0 | 107
Mol 3 | 824 | 044 | 132 | 5 14.2 0 | 142
e rch 2 | 775 | 035 | 190 | 4 15.0 0o | 150
05 | 662 | 084 | 254 | 3 224 0 | 224

0.25 | 451 | 158 | 39.1 | 1 38.1 0 | 384
6 | 693 | 151 | 156 | 6 09.6 0 1 096
. 3 | 574 | 123 | 303 | 5 25.3 0 | 253
fcr:;:':be"y 2 | 495 | 111 | 394 | 5 34.4 0 | 344
05 | 37.8 | 102 | 520 | 3 49.0 0 | 49.0
025 | 231 | 08.4 | 695 | 0 69.5 0 | 695
6 | 405 | 141 | 364 | 7 20.4 0 | 204
. 3 | 384 | 138 | 478 | 8 418 0 | 418
g:;;‘:b“"y 2 | 312 | 124 | 564 | 6 50.4 0 | 504
05 | 2441 | 098 | 861 | 3 63.3 0 | 633
025 | 195 | 045 | 760 | 2 74.2 0 | 742
6 | 788 172 | 040 | 1 04.0 0 | 04.0
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Zygophylum| 2 | 507 | 143 | 260 | 2 24.0 0 | 240
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e, 2 | 684 | 109|207 o 20.7 o | 207
05 | 507 | 097 | 306 | 0 30.6 0 | 306
025 | 334 | 088 | 578 | 0 57.8 0o | 578
T, with methyl 0 0 | 994 | 06 | 994 0 ] 994
Control 0 0 | 100 | 0 100 0 | 100
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Table (2) the results of that percentage of larvae mortality was directly gree
with those finding bt (Mamdouh et al. 1999 a and Dandag et al. 1998) .

Percentage of deformed larvae ranged between 10.8-8.8% for
concentrations of 6 - 0.25 ppm respectively of Granulosis virus (GV} against
secound larval instar larvae of , compared to 2 - 0 % for concentrations of 6 -
0.25 ppm against fourth larval instar larvae of . Compared to percentage of
deformed larvae ranged between {(7.4-15.8)_ (15.1-8.4) (14.1-4.5)_(17.2-
4.2%)) respectively against secound larval instar larvae of .Compared to no
deformed larvae for control .

Table (2): Efficacy of (GV) granulosis virus and Some Botanical
extractions against the 4" instar larval of Phthorimea
operculeila Zeller.
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. 3 | 236 | 12 | 644 | 38 | 606 0 60.6
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3 (576 | 226 | 198 | 79 | 119 0 11.9
Zygophylum| 2 45.3 178 | 1.8 8.9 229 0 229
05 | 328 | 113 | 559 | 34 | 521 0 52.1
025| 19.7 | 98 | 705 | 22 | 683 0 68.3
6 | 672 | 2 | 308 0 30.8 0 30.8
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GV 2 |a28! o |s72] 0 57.2 0 57.2
05| 316 | 0 |684 | O 68.4 0 68.4
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On the other hand results ,also were showed percentage of larval
mortality ranged between ((11-4)_ (18-9)_(12-2)_(25.3-9.8%)) respectively
against fourth larval instar larvae of of Meli azedarch L, Chinaberry fruits ,
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Ajuga mpponeratic and Zygophylum at concentrations of & - 0.25 ppm
extracts respectively, compared to no deformecd larvae for control.On the
other hand in cas of chinabing of the concentration 3pmm recable the highest
defomation %.

Table (3} shows that the LCs; values after 72 hours of treatment .
LCS0 values were 0.266- 3.851- 15.23 and 2.111 for Meli azedarch L.,
Chinaberry fruits , Ajuga mpponeratic , Zygophylum ,respectively for the
fourth instar farvae of . LC50 values were 1.905 - 3.714 - 15.23 and 1.877
for Meli azedarch L., Chinaberry fruits , Ajuga mpponeratic , Zygophylum
respectively for the scound instar larvae of .LCS50 values was 0.490 for
Granulosis virus (GV) fourth  instar larvae of . On the other hand LC50
values was 2.167 for Granuiosis virus (GV) secound larval instar larvae of.

Table (3) Toxicity of (GV) granulosis virus and Some Botanical
extractions against Phthorimea operculella Zeller.

95% Conf. 99% Conf.
Instar |Extractions and GV| LCs, Limits Limits
Lower | Upper | Lower |Upper
Meli azedarch L., 1.905 | 1.359 | 2.822 | 1.217 {3.302
Chinaberry fruits , | 3.714 | 2.830 | 5.300 | 2.621 | 6.120

2" \nstar Ajuga mpponeratic | 15.23 | 8.564 | 43.05 | 7.478 | 74.14
. Zygophylum 1977 | 1472 | 2.776 | 1.340 | 3.162
GV 2.167 1.560 | 3.218 | 1.415 | 3.778
Meli azedarch L., 0.266 | 0.144 | 0.397 | 0.110 | 0.440
Chinaberry fruits , 3.851 3.125 | 5.080 | 2.816 | 5.607
4™ Instar |4juga mpponeratic,| 1523 | 8.560 | 43.05 | 7.478 | 74.14
Zygophylum 2.1 1.490 | 2.830 | 1.350 | 3.200
GV 0.490 | 0.298 | 0.697 | 0.231 | 0.767

The present study revealed that the botanical extracts, had
morphogenic effects against P. opercufella.. These include many
deformities, larval — pupal intermediates and pupal — adult intermediates.
From the results obtained it was noliced that larval and pupal mortalities after
secound and fourth instar larvae ofs tarvae fed on potato leaves treated
with Meli azedarch L., Chinaberry fruits , Ajuga mpponeratic , Zygophylum
leaves extracts and Grariulosis virus (GV) . Some larvae and pupae were
died resulted due to the morphogenic effects. Similar deformities were
obtained by botanical extracts on different insects were reported by many
authors {(Mamdouh et a/. 1999 b and Dandag &t al. 1998),
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