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ABSTRACT: The effect of potato tubers treatment with fine dusts of,
Eucalyptus globules, Citrus aurantifolia and Citrus sinensis, and Talc powder
on the fitness components of raised generations of potato tuber moth (PTM),
phthorimaea operculella. Results showed a direct as well as accumulative
delayed effect of tested plants fine dusts, either alone or admixed with talc
powder in progressive dilutions from 5 % up to 20 % w/w on the viability of
developing immatues and potentiality of adult moths.
In comparison to the untreated insect, the revealed effects of each of tested
crud plants fine dusts or talc powder alone and / or their progressive
dilutions (wAv) on the inspected parameters of fitness components, had been
detected and could be explained briefly as gradual significant shortening of
life span of both sexes, prolongation of larval and pupal durations, reduction
in the number of raised pupae and increase of the malformed ones, sharp
decrease in the rate of emerged moths, deposited eggs; and developing
immatures.
In concern to the lower used dilutions of tested plant fine dusts from 5% to
20% w/w, the complete inhibition of reproductive potential of both adult
sexes, the going on metamorphic development (rate of deposited & hatched
eggs, and raised immatures of the following generation) after the treatment
of parent one, had been revealed as distinct failure of a) (F,;) development
after former treatment with the lower prepared dilution of 5% of talc powder &
each of tested E. globules and C. aurantifolia plant fine dusts. Where, the
fewer number of emerged moths were unviable, weak, sterile and died before
induction the F; progeny. b) (F,) development due to the former treatment
with each of talc powder, C. sinensis fine dusts alone or their prepared
dilutions of 5& 10% (w/w); which gave sterile moths unable to induce the F,
progency.
Key Words: Kamphor (Eucalyptus globules), (Citrus aurantifolia and Citrus

sinensis), potato tuber moth, (phthorimaea operculella), genetic control.
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INTRODUCTION

Potato, Solanum tuberosum L.(Solanaceae) is the fourth widely produced
food crop worldwide. In Egypt potato ranks second after cotton as an
effective cash crop.

In field condition potato plants and tubers are attacked by many pests.
Amongest, the potato tuber moth (PTM) Phthorimaea operculella (Zeller)
(Lepidoptera: Gelechiidae), is the common serious cosmopolitan insect-pest
of stored potato tubers that infests potatoes outdoors in the worm climates,
as well as other solanaceous crops.

Several investigators recognized it as the utmost serious and destructive
insect pest of potato due to the sever damages it causes by the high
occurring levels of infestation. (Arnone et al., 1988, Soeriaatmadja, 1998, Lal,
1990. Numerous workers reported on the indiscriminate use of insecticides
as disadvantageous due to the greater increased pollution effects.

In Egypt, this insect-pest is utmostly injurious. The newly hatched larvae
on foliage usually begin feeding between the surfaces of a leaflet, creating a
small hollowed out batches, sometimes make shelters by folding the infested
leaflets and fastening them together with silk. Larvae may also bore into
petioles or stems, and oftenly move to tubers and creat deep black tunnels
about % inch (3mm) in diameter through the flesh of the tubers. Infestation
occurs mostly in the first growing season (January to May), when pressure is
heavy, field losses can be 30 %. The insect is considered also as a serious
pest of potato tubers in storage. Storage losses vary from 40 to s depending
on stores condition, potato cultivar, and locality (Zaghloul, 1993), losses can
be 100 % within 90 days.

During the second half of the last century, pesticidal applications were
considered to be the only tool to suppress pest infestation. the extensive and
unwise use of chemicals led to environmental pollution that caused many
problems related to the ecosystem, though in continous search for new pest
control agents, plants are considered one of the richest soueces (Attallah et
al. 1986 Magda et al.1990; Tayeb et al., 1993 and Mesbah 2001). Some plant
oils are also effective as control agents (Sharaby, 1999). So that, the most
available recent promising alternative method is the use of extracted natural
compounds from different plant organs, i.e., roots, shoots, flowers or / and
fruits and seeds (Lui et al., 1990; and Jagannaah and Nair, 1992,

In particular, insecticides of plant origin are safe and less hazardous to
the ecosystem. Therefore the objective of this search is to study the impact
of certain prepared plant fine dusts/talc powder dilutions (w/w) on the fitness
components of the parental and following generations of P.operculella for its
proper management.
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MATERIALS AND METHODS
1. Stock Culture of Potato Tuber Moth

Infested potato tubers were collected and kept with clean tubers in cubic
glass cages. On its floor a thin layer of saw dust (3 cm thickness) was
spread. Cages were covered with muslin. Rearing of the insect P. operculella
was successfully performed for several generations under laboratory
higrothermic conditions of 24 + 2 °C and 70 £ 5 % R.H. Usually, the eggs are
laid around the buds of tubers and the hatching larvae mine inside them.
Pupation took place outside the tuber in saw dust layer. After adults
emergence 5% sucrose solution was provided, (Assem, 1966).

[) The used material:.
la) Natural plant fine dusts:

The leaves of three used plant species camphor ( Eucalyptus globules),
Limon (Citrus aurantifolia), orange (Citrus sinensis), were collected, dried in
the open air and thereafter, put in an electric oven at 60°C till complete
dryness. Then these dried leaves of each plant species were ground by
means of electric mill till the attainment of their fine powder. The main
chemical constituents of each tested plant are as follow.

Eucalyptus globules: Flavonoids Eucalyptrin, hyperoside, quercetin,
quercitrin, rutin, volatile oils, Eucalyptol, monoterpenes, sesquiterpenes,
Tannis and associated acids, resins and waxes.

Citrus aurantifolia: d- limonene, d-pinene, camphene, terpinene, linalool,
hendecanal, terpineol, linalyl acetate and cadinene.

Citrus sinensis: d-limonene, decylic, octylic, monylic, dodecylic,
aldehdes; citral, linalool, d-I-terpineol and methyl anthranilate.

Ib) Bioassay test.

For bioassay test equal amounts of potato tubers were weighted (500 gr.)
placed in 1 litter glass jars and dusted with the different prepared
concentrations (5%, 10%, 20%, 30% and 50%) by mixing the attained fine dust
of each plant species with Talc powder, Talc powder; and/or fine dusts of
each plant species alone. The treated tubers were shacked thoroughly to
ensure good admixing by the tested fine dusts.

Two pairs of the emerging adults of stock culture were released in each
jar including the treated tubers, covered with muslin, and provided with a
hanged piece of soaked cotton pad in 5% sucrose solution. Treatments were
tricely replicated. No ticeably, in most of tested fine dust / talc powder
dilutions. The higher concentrations of 30 & 50% (w/w) indicated the distinet
failure of (F;) development post parent generation treatment, therefore the
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results of present work included only the revealed effects of tested lower
concentrations from 5% to 10% . w/w for tested fine ctusts.

Il Tested mineral — dust — talc powder

For bioassay test, treatment were tricely replicated. In each replicate the
fixed weight of potato tubers (500 gm.) was placed in 1 liter jar and dusted by
10 gr. Of Talc powder for 1 minute. Later, two couples of the emerging adults
(29, 23) of stock culture were released in the jar, and provided with a hanged
piece of soaked cotton pad in 5% sucrose solution.

RESULTS AND DISCUSSION
Effect of potato tuber treatment with mixture of admixed
Eucalyptus globules /Talc powder fine dust 5% (w/w).

The illustrated data in Table (1) declear the detected effect of performed
dusting of potato tubers on the fitness components of treated insects of
parent moths; duration, survival and malformation of raised immatures, and
adults emergence of following generation. The longer life span of female
moths was recorded in control treatment (18.7 = 0.88 days) in comparison to
those treated with tested (E.globules / Talc Powder) fine dust 5% (w/w), which
showed shortened period of moths longevity (12.0 £ 0.58 days).

The same trend was also observed for male moths (11.0 £ 1.16 days) in
control treatment, versus 8.0+ 0.58 days for treated ones (Table 1).

Moreover, the obtained results showed that the duration of treated insect
from the egg up to pupation was prolonged a more extent and lasted from
14.0 £ 0.58 in control treatment up to 17.33 £ 0.88, 17.67 £ 0.33 and 26.0 £ 0.58
days in the treatments of E. globules crude fine dust, Talc powder and 5%
(w/w) E. globules / Talc Powder mixture, respectively (Tablel). A same trend
of results was also recorded for the calculated durations of raised pupae
post treatment with E. globules / Talc Powder fine dust. 5% (w/w), Talc
powder and crude E. globules fine dust (11.33 +5.70 — 14.33 + 1.20 & 14.33 +
0.88 days, in respect), versus the untreated ones which gave a shorter
durational period of 6.67 £ 0.33 days. The highest average number of resulted
pupae (87.0 = 0.66) recorded in control treatment was ratherly decreased up
to 4.0 £ 2.31 post treatment with E. globules / Talc Powder fine dust 5% (w/w)
(Tablel). Also; the application of crude E. globules fine dust and/or talc
powder alone Talc Powder to great extent, decreased the rates of resulted
pupae (14.0 £ 0.58 & 12.33 £ 1.45, respectively). The lowest rate of moths
emergency was observed also for the tested fine dust mixture of E. globules /
Talc Powder 5% (w/w) (0.33 £ 0.33). The fewer number of emerged moths in
these treatment were weak, unviable, sterile and died before the induction of
the F; progeny (Table 1).
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Table 1
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That could be explained by the efficient treatment of potato tubers with
the tested 5% w/w E. globules / Talc Powder fine dust, which caused more
increased significant drastic effect on the fithess components of raised
larvae; sequently raised the rate of malformed pupae and moths; and finally
the sharp reduction of deposited viable eggs.

Also, the fewer numbers of F; resulted moths post parants treatment with
crude E. globules and Talc Powder fine dusts alone were distinctly weak and
unviable, in comparison to the untreated one and the duration of the fewer
number of (F;) hatched larvae was longer in case of E. globules fine dust
(18.0 £ 7.02 days) than that recorded for the untreated larvae (14.0 + 0.58
days). Whereas, Talc Powder treatment showed the complete failure of (F,)
larval development and consequently the following developmental stages of
(F1) PTM (Table 1). That distinctly observed failure of (F;) development at
both the initiated treatmental applications of Talc powder and/or crude E.
globules fine dusts could be attributed to the so faster effect of moth
treatments on the viability and fertility of both influenced sexes throughout
the period of parent generation (p) development which caused the revealance
of unprofitable metamorphic effects at the beginning of 1* generation and
complete elimination of moth emergence.

Effect of treatment with the mixture of 5% (w/w) Talc powder and
Citrus aurantifolia fine dust.

The illustrated data in Table (2) declear the longer life span of untreated
control female and male moths which averaged 18.67 + 0.88; 11.0 + 1.16 days,
respectively. While, in the other initiated treatments, moths lasted more or
less shorter longevities according to the performed treatment and amounted
to 5.0 £ 0.58, 7.0 = 1.16 and 10 £ 0.58 days for females and 1.67 £ 0.33, 5.0 +
1.58 and 8.0 £ 0.58 days for males in case of treatments of Talc powder, C.
aurantifolia and their lower tested concentration of 5% w/w, respectively.

The reverse trend of results was revealed for the duration periods from
the egg to the pupae, which was greatly prolonged up to 31.67 = 0.88 days in
the treatment of 5% (w/w) C. aurantifolia / Talc powder fine dust. That value
was somewhat decreased to 17.67 =+ 0.33 and 25.0 + 1.55 days in case of Talc
Powder and C. aurantifolia fine dust treatments alone, while it comprised
a shorter period of 14.0 £ 0.58 days in the untreated control (Table 2) for the
raised pupae a same trend of comparative longer duration periods of 13.0 +
0.58; 14.33 + 1.20 and 17.0 = 0.58 was observed in case of treatment with
C. aurantifolia fine dust, Talc powder and their 5% w/w mixture, compared to
a shorter durational period of 6.67 £ 0.33 days for untreated control. The
highest percentage of dead pupae (24.6 * 8.73) was recorded for the
treatment of C. aurantifolia fine dust alone, versus the lower one of (7.97
0.71) for untreated control, which sequently gave the highest average
percentage of resulted pupae (87.0 + 6.66) (Table 2).
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In addition, the more efficient treatment of Talc powder greatly reduced
the number of emerged moths from 80.00 + 5.77 in control treatment up to
5.67 + 1.45 only, while, treatment with C. aurantifolia fine dust or its mixture
with talc powder at a rate of 5% (w/w) merely gave the some lower averages
numbers of emerged moths 7.76 + 1.45 & 7.33 £ 0.88, respectively (Table 2)

Obviously, from the illustrated data in Table 2, it could be also seen that
this lowest tested concentration of 5% w/w; Talc powder and/or C.
aurantifolia fine dust alone, drastically affected the studied biological
characters of the insect.

Whereas, the fewer number of emerged moths were unviable, weak, sterile
and died before induction of the (F;) progeny (Table 2). Moreover, that
determined failure could be attributed to the rapidly going on drastic effects
on the viability and fertility of both influenced sexes throughout the period of
parent generation (P) development, which induced unprofitable
developmental effects at the beginning of 1° generation.

Effect of potato tuber treatments with the mixtures of Talc
powder and Citrus sinensis fine dust.

The exhibited results in Table (3) elucidate the prolonged period of female
and male life span (18.67 + 0.88 & 11.0 £ 1.16 days, in respect in the untreated
control moths, in comparison to a more or a less shorter periods in the other
initiated treatments according to the tested material and treatmental
concentration. Whereas the treatment with the fine dusts of Talc powder
followed by Citrus sinensis alone, significantly shortened the calculated
averages longevities of moths up to 5.0 + 0.85 days for female and 1.67 + 0.33
days for male, compared to the case of their tested mixtures at 5% and 10%
w/w (15.0 £ 1.16 & 12.0 £ 1.16 days for female and 10.33 £ 0.33 and 8.0 + 0.58
days for male, respectively). (Table 3).

The reverse trend of results was revealed for the greatly prolonged
duration period from the egg to the pupae in the carried out treatments of
admixed C. sinensis fine dust & Talc powder at 5% and 10% (w/w) (26.67 *
0.88 & 32.33 = 1.45 days respectively); somewhat decreased up to 17.67 +
0.33 & 21.0 £ 0.58 days in case of talc powder and C. sinensis fine dust
alone, while it was the shortest (14.0 £ 0.58 days) in the untreated control
treatment (Table 3).

The same trend of results was recorded for the calculated durations of
raised pupae. The shortest durational period of pupae (6.67 £ 0.33 days) was
recorded in untreated control; more prolonged up to 10.0 £ 0.58; 13.0 £ 1.16;
14.33 £ 1.20 & 15.33 + 0.88 in case of the performed treatments of C. sinensis
[ Talc powder fine dust mixtures at 5% & 10% w/w, Talc powder and / or
C. sinensis fine dust alone. Also, the highest average number of resulted
pupae (87.0 £ 6.66) in untreated control was greatly lowered up to 8.0 + 1.16
in the treatment of 10% (w/w) C. sinensis / Talc powder fine dust (Table 3).
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The treatment of Talc powder alone gave the highest percentages of
malformed pupae (34.44 + 8.68) followed by that of C. sinensis fine dust
(26.12 £ 3.99) and their mixtures of 10% & 5% w/w; while that phenomenon of
malformed pupae was completely declined in the untreated control (Table 3).
In all of run treatments the calculated averages percentages of dead pupae
were significant. In addition, the greatly reduced number of emerged moths
from 80.0 £ 5.77 in the untreated control up to 5.0 + 0.58 moth was recorded
for the treatment of admixed C. sinensis / Talc powder at rate of 10% w/w
(Table 3). In the other conducted treatments of C. sinensis / Talc powder fine
dust mixture at 5% w/w or Talc powder & C. sinensis fine dust alone, the
lower numbers of emerged moths ranged from 5.67 + 1.45 to 8.33 + 1.45.

Moreover, the fewer numbers of emerged moths after treatment with
mixed C. sinensis & Talc powder fine dust at concentrations of 5% & 10%
w/w, and / or Talc powder alone were unviable, weak, sterile and died before
the completion of the (F;) generation (Table 4). The distinct failure of (F;)
development at each of three initiated treatments (5%, 10% w/w & Talc
powder alone) could be pertained to the so faster drastic effect of Talc
powder alone or admixed with C. sinensis fine dust on the viability and
fertility of both developing sexes throughout the period of parent generation
(p) development.

Furtherly, that drastic effect caused the revealance of unprofitable
biophysiological effect on the developmental processes at the beginning of
2" generation (Table 4). due to the treatment of potato tubers with C.
sinensis fine dust alone / or and significantly shortened the calculated
averages longevities of (F,) moths up to 2.33 = 0.33 for female; 1.33 + 0.33
days for male, respectively.

Furtherly, the drastic effect of C. sinensis fine dust on all the studied
biological characters of (F;) insect individuals, had been followed by a
distinct failure of (F,) development (Table 4); due to the former treatment of
(p) generation with C. sinensis fine dust. That failure could be attributed to
the cummulative effect of induced recessive leathal genes in both the
influenced sexes along the following developing (F1) generation after (p) one
treatment causing apparent unprofitable effects, which appeared at the
beginning of 2" generation (Table 4).

Our above cited results of evaluated natural plants fine dusts and their
mixtures with talc powder were confirmed by the mentioned results in the
works of numerous researchers, i.e Raman et al. (1987) who showed that the
dried foliage of Eucalyptus globules, Lantana camara and Mintha stachs sp.,
all in the dried shredded and powder from were effective in controlling the
damage of potato tuber moth in stored potatoes, along four months. Also, Lal
(1987), the same auther (1988) explained that the use of Lantana camara and
Eucalyptus globules leaves caused repellent effect on Ph. operculella and
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reduced tuber damage up to 5 and 8%, respectively compared with 90%
damage in untreated potatoes.

Lal (1987) investigated the effects of the leaves of Eucalyptus globules
and Lantana aculeate besides, other plant species on the gelechiid
phthorimaea operculella. He showed that the leaves of Lantana aculeata
provided the most protection, reducing tuber damage to below 5% and
sprout damage to below 3%, compared with 70% and 45%, respectively, in
the untreated control. The next most effective treatment was E. globules
followed by B. thuringiensis. None of the treatments had an adverse effect on
germination or on the yield of subsequent crop.

Wahundeniya (1989) evaluated the effectiveness of foliage of locally
available plants and insecticides against the gelechiid phthorimaea
operculella. In the first experiment, foliage of Lantana camara, Eucalyptus
grandis, Psiadia ceylanica and chenopodium ambrosioides; and prothiofos,
pirimiphos methyl and chlorfluazuron were evaluated in an experimental
store. In the second experiment, foliage of L.camara and C.ambrosioides and
prothiofos and primiphos-methly were evaluated in 5 stores. Effective control
of Ph. Operculella was achieved with foliage of L.camara and C.
ambrosioides and pirimiphos-methyl.

Kashyap et al (1992) evaluated the efficacy of powdered dry leaves of
Vitex negundo, Ageratum houstonianum, Mentha longifolia, Cinnamomum
tamela, Cannabis sativa, Lantana camara, Murraya koenigii and Eucalyptus
sp., and sand in controlling Phthorimaea operculella on stored potatoes. A 2-
cm thick layer of A.haustonianum or C.sativa protected potatoes for up to
120 days. V.negundo and M.longifolia were equally effective, and only 6%
infestation was observed in these treatments.

Sharma et al (1997) showed that the efficacy of alcohol extracts of tested
plants was superior than that of other solevent's extracts in reducing egg
oviposition and hatchability. The order of efficacy of these tested plant
extracts was pinus roxburghii > Achook (a neem — based formulation) >
Eucalyptus globules > Murraya hoenigii > Lantana sp. > Cannabis sativa >
Nicotiania tabacum > mellaphalnu > Mentha arvensis > Melia azedrach >
Vitex negundo.

Debnath et al (1998) explained that damage to stored tubers was
significantly reduced following the application of dry eucalyptus leaves, and
powdered sweet flag (Acorus calamus) rhizomes and eucalyptus leaves.
Dusting healthy tubers with fine wood ash controlled in infestations for long
periods the they also determined the efficacy of various control measures
against potato tuber moth Phthorimaea operculella. They explained that
damage to stored tubers was significantly reduced following the application
of dry eucalyptus leaves, and powdered sweet flag (Acorus calamus)
rhizomes an eucalyptus leaves.
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Table 4
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Dusting healthy tubers with fine wood ash controlled infestations for long
periods, seed potatoes were adequately protected by 5% malathion dust and
1.5% quinalphos dust. Potatoes kept in gunny bags impregnated with
solutions of malathion 50 Ec and azadirachtin 1400 ppm were also free of
damage. Although treatment with Bacillus thuringiensis resulted in a low
level of infestation and rotting the percentage tuber damage remained high.

Moreover, the efficiency of other tested phytochemical as crude extracts
and / or fine dusts of different natural plants were explained in the works of
sawan (1995), Sharma et al. (1997) and Mesbah et al. (2001).
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Table (1): The delayed effect of prepared E.globules fine dust and Talc powder mixture (5% w/w) on the

fithess components of tested generations of Phthorimaea operculella.

) Larval Pupal Number of
Moth((;(;ng)evny duration duration resulted Number;uf n;:lformed Number of dead pupae Moth emergency
Y (days)= (days) Pupae p
Treatments e 33 No % No % No %
X+sX X £sX X£SX X+SX X+sX X+sX X+sX X+SX X+SX X+sX X+SX
Parent generation
E.globules / 12+0.58 8.0+0.58 26.0+0.58 11.33+5.70 4.0+2.31 1.33+0.67 25.0+14.43 2.33+1.45 37.5+19.10 0.33+0.33 4.17+4.17
talc powder 11-13 7-9 25-27 6-18 0-8 0-2 0-50 0-5 0-62.5 0-1 0-12.5
(5%)
E.globules 3.33+0.88 1.67+0.33 17.33+0.88 14.33+0.88 14.0+0.58 6.0+0.58 42.84+3.57 2.33+0.33 16.72+2.43 5.67+0.33 40.44+1.29
crude 2-5 1-2 16-19 13-16 13-15 5-7 35.71-46.67 2-3 13.33+21.43 5-6 38.46-
4286
talc powder 5.0+0.58 1.67+0.33 17.67+0.33 14.33+1.20 12.33+1.45 4.0+0.58 34.44+8.68 2.67+0.67 21.11+2.94 5.67+1.45 44.44+7.29
4-6 1-2 17-18 12-16 10-15 3-5 20-50 2-4 16.67+26.67 3-8 30.53.33
Control 18.67+0.88 | 11.0+116 | 14.0:0.58 | 6.67+0.33 | 87.0+6.66 Nil Nil 7.0t1.0 7.970.71 80.05.77 92.030.71
17-20 9-13 13-15 6-7 75-98 0-0 0-0 5-8 6.67-2.09 70-90 90.90-93.33
L.S.D 1.72 1.72 2.033 - 11.77 2.11 - - - 9.74 13.89
F (Cal) 76.34% 30.57% 67.12% 151 114.92% 14.80% 0.81 2.6 1.62 163.13* 7162
1% generation (F;)
E.globules 3.0+0.58 1.33+0.33 18.0+£7.02 Nil 0.33+0.33 0.33+0.333 33.33+33.33 Nil Nil Nil Nil
Crude 2-4 1-2 10-32 0-0 0-1 0-1 0-100 0-0 0-0 0-0 0-0
talc powder 11.0+1.16 5.0+1.16 Nil Nil Nil Nil Nil Nil Nil Nil Nil
9-13 3-7 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0
Control 19.33+1.20 | 12.33+1.76 14.0+0.58 7.33+0.33 83.66+6.36 Nil Nil 5.0+1.0 5.89+0.93 78.66+5.55 94.11+0.93
17-21 9-15 13-15 7-8 73-95 0-0 0-0 3-6 4.11-7.23 70-89 92.77-95.89
L.S.D 3.52 4.26 - - 17.68 - - - - - -
F (Cal) 64.32** 20.66** 0.32 - 171.23* - - - - - -

= From egg to pupation
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Table (2): The delayed effect of prepared mixture of 5% (w/w) C.aurantifolia fine dust and Talc powder (w/w) o
on the fitness components of phthorimaea operculella &2
] Larval Pupal Number (@]
Moth longevity duration duration of Number of maltormed Number of dead pupae Moth emergency —h
(days) resulted Pupae
(days)= (days) P =)
Treatments upae Q
Q 33 No % No % No % =1
X+SX X+sX X+SX X+SX X+sX X+sX X+SX X+sX X+SX X+SX X+sX —C1
o)
Parants generation (p) -9
a8}
C.aurantifoli 10 +0.58 8.0+0.58 31.67+0.88 13.0+0.58 12.33+1.20 3.0+0.58 25.02+5.37 2.0+0.58 15.61+3.30 7.33+0.88 59.38+3.03 =]
al talc 9-11 7-9 30-33 12-14 10-14 2-4 14.29-30.77 1-3 10-21.43 6-9 53.85-64.29 (7;-
powder (5%) —_
C.aurantifoli 7.0+1.16 5.0+0.58 25.0+1.55 17.0+0.58 11.67+6.74 1.33+0.88 10.85+6.19 2.67+0.88 24.6x8.73 7.67+1.45 64.55+4.70 ="
acrude 5-9 4-6 23-27 16-18 9-14 0-3 0-21.43 1-4 7.14-33.33 5-10 55.56-71.43 (':Ds
talc powder 5.0+0.58 1.67+0.33 17.67+0.33 14.33+1.20 12.33+1.45 4.0+0.58 34.44+8.68 2.67+0.67 21.11+2.94 5.67+1.45 44.44+7.29
4-6 1-2 17-18 12-16 10-15 3-5 20-50 2-4 16.67-26.67 3-8 30-53.33 o
Control 18.67+0.88 11.0+1.16 14.0+0.58 6.67+0.33 87.0+6.66 Nil Nil 7.0+£1.0 7.97+0.71 80.0+5.77 92.03+0.71 g
17-20 9-13 13-15 6-7 75-98 0-0 0-0 5-8 6.67-9.09 70-90 90.91-93.33 —
L.S.D 1.87 1.68 2.40 2.43 10.10 - 28.03 2.40 - 10.9 15.02 (2]
o
F (Cal) 55.25* 30.03* 147.17* 34.58* 117.52** 3.06 10.46** 9.17* 0.99 139.52** 18.62* >
-
>
First generation (F1) @D
C.aurantifoli 6.33+0.67 3.67+0.67 18.0+7.02 Nil 0.33+0.33 0.33+0.33 33.33+33.33 Nil Nil Nil Nil
a talc 5-7 3-5 0-32 0-0 0-1 0-1 0-100 0-0 0-0 0-0 0-0
powder (5%)
C.aurantifoli 7.0+£1.16 4.33+0.67 26.67+0.88 Nil 3.67+0.88 1.0+0.58 21.67+11.67 2.67+0.33 78.33+11.67 Nil Nil
aCrude 5-9 3-5 25-28 0-0 2-5 0-2 0-40 2-3 60-100 0-0 0-0
talc powder 11.0+1.16 5.0+1.16 Nil Nil Nil Nil Nil Nil Nil Nil Nil
9-13 3-7 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0
Control 19.33+1.20 12.33+1.76 14.0+0.58 7.33+0.33 83.66+6.36 Nil Nil 5.0+1.0 5.89+0.93 78.66+5.55 94.11+0.93
17-21 9-15 13-15 7-8 73-95 0-0 0-0 3-6 4.11-7.23 70-89 92.77-95.89
L.S.D 3.48 3.77 - - 12.85 - - - 32.49 - -
F (Cal) 31.37* 12.22% 2.49 - 161.56** 1.0 0.11 4.90 38.32* - -
= From egg to pupation




Table (3): Effect of prepared mixture of C.Sinensis (5% & 10.%) fine dust and Talc powder (w/w) on the
fitness components of parent generation (p) of phthorimaea operculella

Larval Pupal Number
Moth longevity . P of Number of malformed
duration duration Number of dead pupae Moth emergency
(days) (days)s (days) resulted Pupae
Treatments Pupae
PP 33 No % No % No %
X +SX X+sX X +SX X+sX X +SX X+sX X +SX X +SX X+sX X +SX X +SX
Parants generation (p)
C.Sinensis /Talc | 15.0+1.16 10.33+0.33 26.67+0.88 10.0+0.58 10.33+0.88 0.33+0.33 2.78+2.78 1.67+0.66 17.22+8.07 8.33+1.20 79.99+6.94
powder (5%) 13-17 10-11 25-28 9-11 9-12 0-1 0-8.33 1-3 8.33-33.33 6-10 66.66-90
C.Sinensis /Talc | 12.0+1.16 8.0+0.58 32.33+1.45 13.0+1.16 8.0+1.16 1.0+0.58 10.83+5.83 2.0+0-0 26.11+3.89 5.0+0.58 63.06+1.95
powder (10.%) 10-14 7-9 30-35 11-15 6-10 0-2 0-20 2-2 20-33.33 4-6 60-66.67
C.Sinensis 11.0+1.55 5.67+0.67 21.0+0.58 15.33+0.88 | 13.67+1.76 3.67+0.88 26.12+3.99 1.67+0.67 12..6845.28 8.33+1.45 61.20+7.87
crude 9-13 5-7 20-22 14-17 11.17 2-5 18.2+29.4 1-3 5.88+23.08 6-11 46.15+72.73
Talc powder 5.0+0.58 1.67+0.33 17.67+0.33 14.33+1.20 | 12.33+1.45 4.0+0.58 34.44+8.68 2.67+0.67 21.11+2.94 5.67+1.45 44.44+7.29
4-6 1-2 17-18 12-16 10-15 3-5 20-50 2-4 16.67+26.67 3-8 30-53.33
Control 18.67+0.88 11.0+1.16 14.0+0.58 6.67+0.33 87.0+6.66 Nil Nil 7.0£1.0 7.97+0.71 80.0+5.77 92.03+0.71
17-12 9-13 13-15 6-7 75-98 0-0 0-0 5-8 6.67-9.09 70-90 90.91-93.33
L.S.D 2.76 1.81 2.69 2.82 10.13 2.03 18.80 2.15 - 8.84 18.24
F (Cal.) 24.75* 27.36** 72.20** 15.60** 111.99** 8.83** 6.20* 11.07* 2.13 136.40** 10.05**

= From egg to pupation
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Table (4): The delayed effect of prepared lower mixture of C.Sinensis fine dust and Talc powder (w/w) on
the fithness components of performed crosses of revealed moths of first generations (F;) and
second and (F,)of phthorimaea operculella.

. Larval Pupal Number
Moth longevity duration duration of Number of malformed Number of dead pupae Moth emergency
(days) resulted Pupae
(days)» (days) .
Treatments upae
22 33 No % No % No %
X+SX X+SX X+SX X+SX X +SX X+sSX X+SX X+SX X +SX X +SX X+sSX
First generation (F;)
C.Sinensis /| 11.0+0.58 7.0+0.58 Nil Nil Nil Nil Nil Nil Nil Nil Nil
Talc powder 10-12 6-8 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0
(5%)
C.Sinensis /| 7.33x0.67 4.0+0.58 Nil Nil Nil Nil Nil Nil Nil Nil Nil
Talc  powder 6-8 3-5 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0
(10.%)
C.Sinensis 3.67+0.33 1.33+0.33 24.0+0.58 15.67+1.45 7.66+1.20 2.33+0.33 30.63+1.41 1.33+0.33 19.21+7.17 4.0+1.6 50.16+8.45
crude 3-4 1-2 23-25 13-18 6-10 2-3 28.57-33.33 1-2 10-33.33 2-6 33.33-60
Talc powder 11.0+1.16 5.0+1.16 Nil Nil Nil Nil Nil Nil Nil Nil Nil
9-13 3-7 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0
Control 19.33+1.20 | 12.33x1.76 14.0+0.58 7.33+0.33 83.66+6.36 Nil Nil 5.0+1.0 5.89+093 78.66+5.55 94.11+0.93
17-21 9-15 13-15 7-8 73-98 0-0 0-0 3-6 4.11-7.23 70-89 92.77-95.89
L.S.D 2.70 3.22 2.27 4.14 17.97 2.93 - 15.73 23.61
F (Cal.) 46.11** 16.25** 150** 31.25* 137.88** 12.09* 3.40 173.62* 26.72*
Second generation (F,)
C.Sinensis 2.33+0.33 1.33+0.33 Nil Nil Nil Nil Nil Nil Nil Nil Nil
crude 2-3 1-2 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0
Control 16.33+0.88 10.67+1.45 14.33+0.88 6.67+0.33 81.33+6.06 Nil Nil 3.0+0.0 3.73+0.28 78.33+6.06 96.27+0.28
15-18 8-13 13-16 6-7 71-92 0-0 0-0 3-3 3.26-4.23 68-89 95.7-96.74
L.S.D 2.62 -
F (Cal) 220** 39.19

*From egg to pupation
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