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IV. RESULTS

s it S e e ol

IV.l. Natural infection of the pink bollwcrm larvae

with diseases and the role of mortalizz_factorsz

larvae of DP. gossypiella which were collected
from 100 cotton bolls at different locelities
of four governorates were reared in the labora-
tory where mortalities among these larvae or the
subsequent pupae were recorded. Dead larvae were
examined, carefully, and subsequently divided acco-
rding to the cause of death to determine the natural
role played by bacteria, virus and other mortality
fectors in suppressing the larval population of P.
gossypiella in Egyptian cotton fields. Data obtained

at each of four governorates can be explained as

follows 3

IV.1l.1l. Payoum Governorate :

Data recorded in Table (.1 ) show the numb-
ers and percentages of mortality amdng the pink boll-
worm larvae that collected from cotton bolls in
fields of five localities at Fayoum governoxrate
throughout the two successive seasons 1980 and 1981.
In 1980; the percentages of larvel mortality ranged
between 9.25 % (at Sanoris) and 13.45 % (at Abshway)

with an average of 12.04 %. In 1981 season; these
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percentages were T.14 - 13.93 % at Tamyie end Atse,
respectively (average 11.36 %). Mortalities among
pupae that developed from the collected larvae ranged
from 4.98 % (at Sanoris) to 29.27 % (at Tamyia) with
an averége of 17.54 % in 1580 and from 6.32 % (&t
Abshway) 1026.02 (at Temyia) (average 13.4 %) in

1881. The bercéntages of adults that resulted from

the collected larvae averaged 70.42 % (57.32 % at Temyle-

85.77 % at Sanoris in 1980, and 75.24 % (66.84 % at Tamyia-
£2.76 % at Abshway in 1981) (Teble, 24). The total mortal-~

ity percentage averaged 29.58 % in 1980 (14.23 at Sanoris
to 42.68 % at Tamyie) and 24.76 in 1981 (17.24 at Abshway
to 33.16 % at Temyia), thus indicating the highest total
mortality percentages et Temyia in both seasons.

| As shown in Table (1)3 from & total of 2507
larvae collected in both éeasons at Fayoum“‘overnorate,
340 (11.7 %) died in the jarval stege, 449 (15.44 %)
died in the pupal stage and the remaining 2118 (72.86%)
developed into pormal pupee and emerged, sﬁbseqnently,

into adults.

Investigéting the role played by different
factors causing mortality emongst the dead larvae
(Table, 2 ); mortalities due to bacteria ranged
between i3.18k% (at Atsa) and 73.08 % (at Sanoris).
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Pable (1 ) : Numbers end percentages of mortality among
larvae and subsequent pupae of P.gossypiella
collected from green cotton bolls at
different districts of Fayoum governorate.

No. of Dead larvae Normal pupae Dead pupae

Season Locality%

EE%EE €ed” Xo. % No. % No. %
holls larvae

Payoum 300 323 38 11.76 211 65.33 T4 22.91
Atsa 300 349 44 12.61 242 69.34 63 18.05
1980 Sanoris 300 281 26 9.25 241 85.77 14  4.98
Abshway 300 236 32 13.45 177 74.37 29 12.18
femyla 300 246 33 13.41 141 57.3272 29.27

Overall 2500 1437 173 12.04 1012 T70.42 252 17.54

——-——--.———-—-——————————--————-——-———.—.....—q——_q_-..————-.—————————u—-—.————

1981 Ssmoris 300 293 34 11.60 213 72.70 46  15.70
Abshwaey 300 348 38 10.92 288 82.76 22 6.32
Temyia 200 196 14  7.14 131 66.84 51 26.02

Overall 1400 1470 167 11.36 1106 75.24 197 13.40

Overall for .
two seagons 2c00 ‘2907 340 11.70 2116 72.86 449 15.44

x Pupse thet did not develop into adulis.
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Table (2 ) : The role of different factors causing mortality of the pink bollworm

laervae in cotton fields at different districts of Fayoum governorate.

Total No.
Season Locality of dead

Kortalities due to different causes

Bacteria Virus Natural mortality Other factors
larvae — .
No. % No. % Ko. % No. %
Fayoun 35 20 52.63 Il 28.95 10.53 3 7.89
Atsa 44 4.55 8 18.18

meo Sanoris Nm

Abshway 32
Tanyisa 33

19  43.18 15 34.09

15 46.88 5 15.63 6.25 10 31.25
19 57.58 T 21l.21 0.00 7 21.21

Overall 173

7
2

19 73.08 1 3.85 0 0.00 6 23.08
2
0
8

92 53.18 39 22.54 4.62 34  19.65

e e e e P e 1 e e e A 8 Sl e Bt e 1 B S i £ e 4 e e e e et e e

Fayoum 30 16 53.33 7 23.33 © 0.00 7 23.33
Atsa 51 36 70.59 9 17.65 1 1.96 5 $,L.80
logl Senoris 34 26 T6.47 6 17.65 1 2.94 1 2.94
Abshway 38 23 60.53 5 13.16 5 13.16 5 13.16
Tamyisa 14 11 T78.57 © 0.00 1 7.14 P 14.29
Overall 167 112 67.07 27 16.17 8 4.79 20 11.98
Overall of two 340 204 60.00 66 19.41 16 4.71 54 15.88

sSeasons




Table (3 ) : Numbers and percentages of mortality among
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larvae and subsequent pupae of P.gossypiells

collected from green cotton bolls at different

districts of Qalubia governorate.

No.of

Season Iocality insp- coun-

Dead larvae Normal pupae Dead

pupae

% ﬁo.

53118 1880dle % o *

Banhe, 400 304 49 16.12 227 T4.67 28 9.21

Kanater 200 231 12  5.19 148 64.07 71 30.74
1980  El-Khayria '

Poukh 200 210 14  6.67 150 71.42 46 21.90

Overall 800 745 75 10.07 525 70.47 145 19.46

Banha 300 113 20 17.70 87 76.95 6 5.31
1981  ganater 200 99 17 17.17 68 68.69 14 14.14

El-Khayria

Overall 500 212 37 17.45 155 73.11 20 9.43
Overall for 1300°957 112 11.70 680 71.06 165 17.24

two seasons
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mortality in the pupal stage (30.74 %) occurred at
Kanater El-Khayria (Table, 3 ). In 1981 cotton
season; counts were made on'larvae collected from
Banha and Kanater El-Khayria fields (113 and 99
larvee, respectively). From these larvae; 20 (17.7%)
and 17 (17.17 %) died in the larval stage, and 6 A
(5.31 %) and 14 (14.14 %) died in the pupal siage,
while the remaining &7 (76.99 %) and 68 (68.69 %)

larvae developed normally until the adult stage.

In both seasons; a total of 957 P. gossypiella
larvee were collected at Qalubie governorate. From
these larvae; 112 (11.70 %) died in the larval stage,
165 (17.24%) died in the pupel stage and 680 (71.06 %)
defeloped until the adult stage (Table, 5 ).

Amongst the dead larvae; the highest percentage
of mortality due to bacteria in 1980 (85.71 %) occu-
rred at Toukh district, while in 1981 the bacterial
diseases were responsible for mortality of 90 % of
the dead larvae at Banha (Teble, 4" ). The highest
percentage mortality due to viral'diseases (50 %)
occurred at Kanater El-Khayrie in 1980. The percen-

tages kill at Qalubia governoratie (amongst dead

larvae) by bacteria, virus, other factors and natural
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Teble (4 ) t The role of different factors causing mortality of the pink bollwoxm
larvae in cotton fields at different districts of Qaluble governorate.

Total No. Mortalities due to different factors
Season Locality of Bacteria Virus Natural mortality Other factors
dead lervee No. % No. % No. % No. %
Banha 49 13 26.53 9 18.37 12 24.49 15 30.61
80 Keneter El- 12 6 50.00 6 50.00 0 0.00 0 0,00
19 Khayria :
Toukh 14 12 85.71 1 T.14 1 T.14 o 0.00
Overall 75 31 41.33 16 21.33 13 17.33 15 20.00
Banha 20 - 18 90,00 0 ~ 0.00 2 10.00 0 0.00
1981  ganater El- 17 11 6471 1  5.88 3 17.65 2 11.76
Khayriea
Overall 37 29 78.38 1l 2.70 5 13.51 2 5.41
Overell for two 112 60 53.57 17 15.18 18 16.07 17 15.18

geasons
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mortality were 41.33, 21.33, 20 and 17.33 % in 1980,
end 78.38, 2.7, 5.41 and 13.51 % in 1981, respectiv-
ely (Table, 4 ). Deta on both seasons (Table, 4 )
show thet frdm the 112 dead P. gosgypiella larvae
that resulted from 1afvae collected from cotton
fields et Qalubia governorate; 60 (53.57 %) died by
pbacteria, 17 (15.18 %) by virus, 17 (15 18 %) by the
other factors and the remaining 18 (16.07 %) by

natural mortality.

IV.J.3. Sharkyias Governorate :

Samples were obta1ne¢ from 2agazig, Kashtoul,
Menie El-Kamh and Kenayat in 1980, and from the same
localities exbept Kenayat in 158l. Percentages of
jarval mortality in 1980 renged from 10.49 % % (at Zaga-
zig) to 18.71 % (at Mashtoul) with an average of 15. 22 %.
In 1981 season; the percentages of larvel mortality at
Zagazig, Hashtoul and Menia El-Kamh were 8.53, 4.44
and 7.8 %, respectively with an average of 6.91 %
{Table, 5 ). The average mortality percentages in
the pupai stage were 19.16 % in 1980 (13.77 % at Zaga-
zig to 24.46 % at Mashtoul) and 13.58 % in 1981 (10.85,
11.11 snd 16.44 % at Zagawig, Mashtoul and Menia El-




fable ( 5) : Numbers and percentages of mortality among
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lervee and subsequent pupae of P.gossypiella

collected from different localities at

Sharkyia governorate.

No. of Dead larvae Normal pupae Dead pupéae

Season Locality

inspe- coun-

b‘é“i'jj% 1aisdNo. % No. % No. %

Zagezig 400 305 32 10.49 231 T75.74 42 13.77
1980 Meshtoul 300 278 52 18.71 158 56.83 68 24.46

Memis El- 400 251 40 15.94 168 66.93 43 17.13

Kemh

Kenayat 300 257 42 16.34 159 61.87 56 21.79

Overall 1400 1091 166 15.22 716  65.63 209 19.16

zegazig 300 129 1l 8.53 104 80.62 14 10.85
1981 Mashtoul 300 135 6 4.44 114 84.44 15 11.11

Menis El- 200 141 11  7.80 104 73.76 26 18.44

Kamh

Overall 860 405. 28 6.91 322 T9.51 55 13.58
Overall for 2200 1496 194 12.97 1038  69.39 264 17.65

two seasons
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Kamh, respectively) (Table, 5 ). Data in Table ( 5)
indicate that mortalities emongst larvae and pupae

in 1980 (15.22 and 19.16 %) were higher than those
occurred in 1981 (6.91 and 13.58, respectively). From
the 1496 P. gossypiella lervae that collected from
Shaerkyie governorate in both seasons; 194 (12 97 %)
died in the larval stage, 264 (17.65 %) died in the
pupal stage, while the remaining larvae (1038, i.e.;
69.39 %) normally transferred into pupae and,
subsequently, into adults (Table, '5)e

with regard to the different factors causing
mortality, among the dead larvae, it was found that
bacteria were more responsible, in both seasons, for
larval mortality then virus and other mortality
factors (Table, 6 ). In 1980; an average percentege
of 52.41 % of the desd larvae (minimum of 34.38 % at
Zagaéig and maximum of 61.9 % at Kenayat) were found
jnfected by bacteria. In 1981; bacteria were respon-
gible for mortality of 54.55, 33.33 end 100 %
(average 67.86 %) of the dead larvae at Zagazig,
Eashtoul and Henia El-Kamh, respectively. Virus
caused 5.77 % (at Mashtoul) to 22.5 % (at Menia El-
Kemh) of mortelities im 1980 (aferage 14.46 %). In
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rgble ( 6) : The role of different factors causing mortallty of P. gossyplella larvae
| in cotton fields at different districts of Sharkyia gpovernorate.

Total No. Mortalities due to different factors
Season Locality of dead Bacteria Virus Natural mortality Other factors
larvae No. % Noe. % No. % No. %

Zagazig 32 11 34.38 5 15.63 T 21.88 9 28.13
Mashtoul 52 30 57.69 3 5.77 1 13.46 12 23.08

1980 QMenia El-Kamh 40 20 50,00 9 22.50 5 12.50 é6 15.00
Kenayat 42 26 61.90 T 16.67 0 0.00 9 21.43
Overall 166 87 52.41 24 14.46 19 11.45 36 21,69
Menia El-Kamh 11 11 100.00 0 G.00 O 0.00 0 0.00
Qverall 28 19 67 «86 3 10.71 4 14.29 2 T.14

Overall for two 194 106 54.64 27 13.92 23 11.86 28 19.59

seasons . .
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1981, the respective percentages of mortality among
dead larvae, due to viral diseases, were 27.27, 0

end O % with en average of 10.T71 %. These déta
indicate higher role played by bacteria in 1981, and
by virus in 1280. The other mortelity factors cau-
gsed the averages of 21.69 and 7.1l4 % of mortelities

in 1980 and 1981, respectively, while the respective
percentages of natural mortality were 11.45 and 14.29%
(Teble, 6). 4 total number of 194 dead g.gossxpieila
larvae were counted in both seasons at_Sharkyia gove-
rnorete, the percentages of different factors causing
mortality were 54.64, 13.92, 19.53 and 11.86 % for
vacteria, virus, other facfors ahd natural mortality,

respectively (Table, 6 ).

IV.1l.4. Gharbyia Governorate :

The total numbers of 267 and 166 larvae
were counted in bolls from cottoﬁ fields at Zephta
(Gherbyia governorate) in 1980 and 1981 seasons,
respectively. From these larvae; 37 and 34 (13.86
and 20.48 %) died in their larval stage, 44 and 17
(16.48 end 10.24 %) died after being transferred
into pupae, while the remaining larvae (186 and 115,
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i.e.; 69.66 and 69.28 %, respectively) developed

normally until reacﬁing the adult stege. The averages
in the percentage mortality in both geasons were 16 .4%
(71 larvee) in the lerval stage end 14.09 % (61 pupae)

in the pupal stage (Table, T ).

From the 37 dead larvae of_1980 cotton season;
mortality of 29 larvae (78.38 %) was attributed to
bacterial diseases, 3 (8.11 %) to virus, and the rem-
gining 5 larvae (13.51 %) to natural mortelity. Im
1981; mortality of 28 lervee (82 35 % of the dead
larvae) was due 10 becteria, 3 (8 82 %) to factors
other than becteria snd virus and the remaining 3
larvae to natural @ortality. ¥o dead lerva was found
infected by virus in 1981 (Table, 8 ). The total
number of dead larvae counted in both seasons was 71,
of which 57 (80.28 %) died by bacieris, 3 (4.23 %)
by virus, 3 larvée (4.23)by other factors, and mortality
of the remaining 8 larvae (11.27 %) was attributed to
patural mortality (Table, 8 ).— |

IV.2. Mortalities amongst collected P.gossyplells

jarvee and geperal estimetion of the role

played by different factors causing mortality

at four Egyptian governorates 3
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Pable (7 ) : N

stages of E. gossypiella collected from green bolls

ambers and percentages of mortality emong larvae and subsequent

in 1980 and

1981 cotton seasons at Zephta (Gharbyia qumHSonﬁwv.

69.52

_ Ho. of Dead larvae Normal pupae Dead pupae
Season -
mewml counted
cte No. % No. % No. %
holls larvae
1980 300 267 37 13.86 186 69.66 44 16 .48
1981 300 166 34 20.48 115  69.28 17 10.24
Overall 600 433 T1 16.40 301 6l 14.09
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Table (8 )

L3

. The role of different factors causing mortality of the pink bollworm
lervae in cotton fields at Zephta (Gharbyia governorate).

Total No. Mortalities due to different causes
Seagon of dead
Bacteria Virus Natural mortality Other factors
larvae
No. % No. % No. % No. %
1980 37 29  178.38 3 8.11 5 13.51 0 0
1981 34 28 82.35 O 0.00 3 8.82 3 8.82
Overall

71 57 80.28 3 4.23 8 11.27 3 4.23
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Data illustreted in Fig. (4) show that in 1980
cotton season; the highest percentage mortality in
the larval stage (15.22 %) occurred at Sharkyia gov-
ernorate, and the lowest percentage (10.11 %) was
recorded st Qalubies governorate. Amongst the subse-
quent pupae; the highesi percentage mortality (19.54%)
was recorded at Qalubie, while the lowest percentage
(16.48 %) could be detected at Gharbyie governorate.
An inverse relationship could be detected between
the total mortaelity percentage (Fig. 4) and the pink
bollworm larval population (Part IV.1).In 1980,the highest
total mortality percentage (34.38 %) occurred at
Sharkyia governorate where the lowest population of
larvae (77.93 1axya¢{}09 pgl}s)kwaa recorded. The
lowest total mortality percentage (29.58 %) that
recorded at Fayoun (Pig. 4) wes, on the other hand,
associated with the highest population of larvae
(95.5 larvae per 100 bolls) recorded at the same
ﬁpoyernorate. In 1981 cotton season, the same trend
could be detected where the highesi population of E.
gossypielis larvae thax recorded at Fayoum govarnor—
ate (105 larvee/100 bolls) was essciated with lower
percentage of total mortality (24.76 %), while the
nighest total mortality percentage (30.72 %) that
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Fig.(5)_ Percentages mortality among pink boilworm 1arvae by various causes
at four governorates,during two successive seasons, 1980 and 1981 .




- 65 =

recorded at Gharbyia governorate (Fig. 4) was associe~-
ted with lower population of larvae (55.33 larvae/100

bolls) recorded at the same 5overnorate.

From data illustrated in (Fig. 5) it could be
concluded that in all of four governorates, bacteria
played the main natural role in suppressing the popul-
ation of active larvae under field conditions where
mortalities by bacteria, in all cases, caused the
highest percentage of larval mortality. The highest
role played by bacteria was recorded amongst larvae
collected from Gharbyia governorate in both 1980 and
1981 cotton seasons, followed by Fayoum, Sharkyie and
Qalubia in 1980 and by Qalubia, Sharkyia and Fayoum
in 1981 (Fig. 5). Virus ranked the second, after
bacteria, in causing mortality at Fayoum governorate
in both seasons and at Qalubie in 1¢80. The descend-
ing order in percentages mortality, due to virel
diseages, at four governorates was Fayoum in both
geasons followed by Qalubia, Sharkyia and Gharbyia in
1980 and by Sharkyia, Qalubia and Gharbyia in 1981.
Thus indicating the lowesi efficiency of virus on 2.
gossypielila larvae, in both seasons, et Gharbyia
governorate (Fig.5 ). The other mortality factors
manifested their highest efficiency in 1980 &at
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Sharkyia followed by Qalubia and Fayoum, and their
lowest efficiency et Gharbyis. In 19813 the descen-
ding order in percentages mortaelity, due to factors
other than bacteria and virus, was Fayoum, bharbyia,
Shaerkyia and Qalubia. Natural mortality was highest
at Qalubia gpvernorate, followed by Gharbyia, Shar-
Kyia and Fayoum in 1580 and at Sharkyis, followed by
Qelubia, Gharbyie and Fayoum in 1981 (Fig.ﬁ'). Thus
indicating the lowest percentages of natural moria-

1ity, in both seasons, at Fayoum governorate.
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IV.3. Leboratory infectivity tests with Becillius

thuringiensig Ber. 3

IV. 3 1. Effect on larvae of Earies insulana :

——— . v - — — A o B S T et S S A S S A i — S

Date recorded in Table (9) show the percen-
tages mortality of the spiny_bollworm larvee after
different periods of feeding, directly after hatching,
on okra fruit disks treated with 4 concentrations of
B. thuringiensis spores suspension of each of the itwo
commerciel products; Bectospeine and Dipel. These
deta indicated thet the lst instar larvae of E.insulana
were susceptible_to bio-insecticidal treetment. The
corrected percentages of mortality in case of feeding
for 5 days on disks ireated with the'lowest concentra-
tion'(0.0S %: 8 x 10° I.U,/ml. suspension) were 22.58
and 29.£BA% in case of Bactospeine and Dipel,_reéﬁect-
ivelj. Feeding on disks treated with the highest
cqncentrationi(0.4 %; 64 x 10° I.U./ml. suspension)
for the same periocd caused, on the other hand, the
highest percentages of mortelity (61.29 and 64. 52 %

in case of Bactospeine and Dipel, respectively).

After 7 days of treatment; another group of thne

spiny bollworm larvae died but, as shown in Table (91,




Table (9) : Corrected percentages of mortality among spiny
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bollworm larvae fed, after hatching, on food

treated with suspensions of two commercial

products of B. ithuringiensis (Data from 40

larvee in each treatment).

Concentration Periods(/days) after No. of
Treatment (I.U./ml. surviving

suspension) 5 7 10 larvae
Bactospeine 8 x 1o§ 22.58  35.71 42.86 16

16 x 10 41.93 50.00 50.00 14

32 x 10> 41.93 60.71 60.71 9

64 x 10° 61.29 67.86 T1.73
Dipel 8 x 10° 29.03 50.00 50.00 14

16 x 10° 45.16 50.00 57.14 12

32 x 100 48.39 50.00 67.86 9

64 x 107 | 71.43 T1.43

64.52

N.B. Percentages mortality in control were 22.5, 30 and

30 % after 5, 7 and 10 days, respectively.
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the mortality rates were greaily lower than those
occurred after 5 days of treatment. The percentages
of mortality renged from 35,71 to 67.86 % in case of
Bactospeine treatment and from 50.0 t0 71.43 % in
cagse of treatment with Dipel. Ko further effect could
be detected, on the other hend, after 10 days of

treatment (Table, 9 ).

The concentration-mortality line is graphically
plotted in Fig. (6) indicating & direct relationship
between the'mortality rate and the applied concentra-
tion, i.e.; the pergentage_of mortality increases as
the number of B. thuringiensis spores applied to the
lerval food increased. Datae in this graph and those
recorded in Tables (10& 11)indicate that the ILgg
after 7 days of treatment was 0.1 %, i.e., 16.5 x 10°
I.U./ml. suspension (with the confidenge limits of
0.06 - 0.18 % &t 95 % probability) in case of Bacto-
speine and 0.07 (0.0L - 0.52 %) in case of Dipel.

The 150 (time required for mortality of 50 %
of treated larvee) wes calculated for each of the
applied concentirations, and the values are recorded
in Teble (12) These data, clearly, show a negative
relationship between the concentration and the D&so
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Pable (10): Percentages mortality of E. insulene larvae fed,

for 7 days, on okra disks contaminated with

Bactospeine suspensions.

(BExperiments were cerried out on 40 newly hatched

larvae).
Concentration % ~ of Expected :
observed mortality  Obs.-Exp. Contributior
(%) mortality % to Chi?
(from graph)

0.05 35.71 39.0 - 3.29 0.0045
(8 x 10° I.U./ml.) '

0.10 50.0 50.0 0.00 0.0000
(16x 10° I.U./ml.)

0.20 60.71 60.0 0.71 0.0002
(32x 10° I.U./ml.) _

0-40 67 08 70-0 - 2020 Oo 0022
(64x 10° I.U./ml.) - -
Total Chi? 0.0069
Experimental Chi? = 0.276
pabulated Chi? = 5.991

« Data are not significantly heterogeneous.
The slope = 0.8895
6o = 0.1023 % (16.5 x 10 I.U./ul. suspension).
Confidence limits of 1050 (at 95 % probability).
Mpper = 0.178 % (28.4 x 10° I1.U./ml.)
Lower = 0.059 % ( 9.4 x 10° I.U./nl.)
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Pable (11): Percentages of larval mortality of E.insulena
fed for 7 days on disks treated with Dipel

suspension (Fouriy newly emerged larvae were

tested.
% of % of
Concen- corrected expected Obs.~-ExXp. Contribution
tration mortality mortallty to Chi

% (observed) (from graph)

0.05 50.0 43 7 0.02
0.10 50.0 50 0 0. 00
0.20 50.0 57 T 0.02
0.40 71.43 63 8.43 0.03
2

Total Chi 0.07

Bxperimental Chi® = 2.80

pabulated Chi2 = 5.99

% Data are not significantly heterogenous.

The slope = 0.304
0.0675 (10.8 x 10° I.U./ml. suspension)

50
Confidence limits of Ilgg (et 95 % probability).
Upper = 0.52 (83.2 x 10° I.U./ml.).
Tower = 0.009( 1.4 x 10° I.U./ml.).
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Table (12): The ITgg values of Bactospeine and Dipel
when 40 newly hatched larvae of E.

insulana were fed on treated okra pod

disks.
Concentration lgg (in days)
(%) Bactospeine Dipel
B 0.05 11.97 9.48
0.10 7.94 6.66

0.20 5.92 6.15

0.40 2.30 1.31
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value, where these values decrecsed as the applied
dose increased. The IESO ranged from 2.3 to 11.97
deys and 1.31 to 9.48 days for treatmént with Bactos-

peine end Dipel, respectively (Table,12).

As shown in Teble (13) the surviving larvae
reached the pupal stage, but few number of the obtal-
ned pupae were malfo:med. Percentages of malformed
pupae were 12.5, 0.0, 11.ll_gnd712.5 % in case of
Bactospeine treatments, while thoée noticed when food
was dipped in Dipel suspensions were 7.4, 16.67, 0.0
and 25 % for the concentrations 0.05, 0.1, O. 2 and
0.4 %, respectively. Malformed pupee, in ell cases,
did not develop into adults, while the normal ones
that obtained from larvae fed on treated food, norm-

ally, emerged into adults.

IV.B 2. Tests against active larvae of R. gossxpzella*

—-——— - —— S D s g ke S S e d S S U S S SR W S S G A Sy S

iv.3.2.1. Effect on newly haiched larvee :

The corrected percentages qf mortality
emong larvae of E. jells, when left (after hatch-
ing) to infest cotton bolls dipped in 0.05, 0.1, 0.2
and O.4 % water suspensions of the blo-lnsectlclde of

B. thuringiensis spores (Bactospeine), are shown in
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Table (3) : Numbers and percentages of pupae {normal and
melformed) and emerged edults of E. insulena
that resulted from 40 newly netched larvae fed
on okra pod disks contaminated with different
concentrations of two pio-insecticides of

B. thuringiensis spores.

Concent- No. of Percentage of
Treatment ration obteined yoma1 Malformed Adults
(%) pupee pupee pupae emerged
~from
normal
pupae
Baciospeine 0.05 16 87.5 12.5 100
" 0.01 14 100.0 0.0 100
n 0.40 8 87.50 12.5 100
. Control - 28 100.00 0.0 100
Dipel 0.05 14 92.86 T.14 100
n 0.10 12 83.33 16.67 91.67
n 0.20 9 100.00 0.00 100
Control - 27 100.00 0.0 100

¥.B. Malformed pupée died before being trensferred into
adults.
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Pable (13). The observed corrected larval mortality
ranged from 33.33 to 63.33 %; 37.04 to 62.96 % and
34.61 to 69.2 % after 5, 7 and 10 days of feeding on
treated bollé, respectively, depending on the used

concentretion.

The obtained data (Table, 14) showed that aftier
5 days of treatment; the three lower concentrations
(0.05, 0.1 and 0.2 %) were, nearly, of the same effect
(33.33, 36.67 and 36.67 % mortality, respectively),
while the highest concentration (0.4 %) showed the
highest efficiency (63.44 % mortality). After 7 and
10 days of treatment; the effect was, on the other hand,
a concentration dependent, where the percentage of
observed mortality increased with the increase of the

applied dose.

Treatment of cotton bolls with the lowest and
highest concentrations (0.05 and 0.4 %) caused 33.33 %
and 63.33 % mortality among exposed larvae afier 5
days of treatment, respectively. During the folldwing
§_days(after 7 and 10 days of treatment) no further,
noticeable, mortalities were_recorded. At the two
intermediate concentrations (0.1 and 0.2 %) an incre-

&sing effect was recorded as the period‘aiter treatment
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rable (14) : Corrected percentages of mortality among the
newly hatched larvae of pink bollworm when
left to infest coiton bolls treated with
Bactospeine suspensions k40 newly hatched

larvae/treatment).

Days after treatment

Concentration
(%) 5 T 10

0.05 33.33 37.04 34.61
(8 x 10° I.U./ml.)
(16 x 10° I.U./ml.) -

0.20 36.67 51.85 61.50
(32 x 10° I1.U./ml.) - '

0.40 | 63.33 62.96 69.20

(64 x 10° I.U./ml.)

¥.B. Percentages mortality in control were 25, 32.5 and

35 %4 efter 5, 7 and 10 days, respectively.
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increased (percentages mortality were 36.67, 44-44
and 50.0 % for 0.1 % treatment and 36.67, 51.85 and
61.5 % for 0.2 treatment, after 5, 7 and 10 deys of

treatment, reépectively).

The 10g; concentration probit 1ine is graphic-
ally illustrated in Fige. (§). The recorded data in
this figure showed that the DCSO of Bactospeine on
the f£irst instar larvae of P. gos gsgypiellsa, after 7
deys of treatment, was 0.15 % (24 X 103 I.U./ml.
suspension). Galculationa of the confidence limits
of ICgp (Table, 15) gsnowed thet it renged from 0.08
t0 0.28 % (13.1 = 10® - 44.8 x 10° I.U./ml. suspension).

Calculated values of I¥50 for the effect of
different concentrations of Bactospeine on the newly
hatched pink bollworm larvee showed that the lowest
concentration (0.05 %) was jpnefficient, while these
values were 9.87, 6.97 and 1.47 days for the concenir-
ations of 0.1, 0.2 and 0.4 %, respectively.

The remainder larvae, of these fed on contaming-
ted bolls end control, were allowed .to pupate under
leboratory conditions, and the deta on the failure of
pupation among these larvae and that of adults emergence
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Table (15) : Percentages of moriality in pink bollworm
larvae fed after hatching on cotton bolls,
contaminated with Bactospeine suspensions,

for 7 days (Date from 40 larvae/treatment).

Corrected Expected

Concent- mortality mortality Contribution
ration % "%  Obs - BExp. o Chi®
(%) (observed) (from graph)
0.05 37.04 36 1.04 0.0005
0.10 44.44 45 - 0.56 0.0001
0520 51.85 53 - 1.15 0.0005
0,40 62.96 62 0.96 0.0004
Total Chi? 0.0015

Experimental ChiZ = 0.056

Tebulated ChiZ = 5.991

= Pata are‘not significantly heterogeneous.

The slope = 0.735

IG5 = 0.152 % (24 x 107 1.U./ml. suspension).

Gonfidence limits of I0gp (at 95 % probebility) :
Upper = 0.28 % (44.8 x 103 I.U./nl.).

Lower = 0.082 % (13.1 x 10° I.U./ml.).
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among the obtained pupase are recorded in Table (16).
As shown in this table; the percentage failure in‘
pupation was, considerably, higher among larvae that
fed on contaminated food than those of the control.
This percentege ranged between 13.33 - 25.0 % depen-
ding on the concentration of the bio-inéécticide

suspension.

As shown in Table (16); the percentage of adults
emergence, from normal pupae, was not affected in case .

of pupae from the conirol larvae and those obtained
Irom larvae fed on cotton bolls treated with the lowest
concentration (0.05 %) of Bactospeine suspension, this
percentage was affécted when cotton bolls were contam-
inated with higher concentrations (0.1, 0.2 and 0.4 %)

where the percentages of failure in adults emergence wit-

hin the normal pupae were 20, 12.5 and 50 %,respectively.

IV.3.2.2. Effect on the second and fourth instar

larvae :

The purpose of this test was to determine
the effect of surface contamination of the nutrient
artificial diet on thg pink bollworm larvae, and
subseﬁnent instars, when the 2nd and 4th instars of




-

Table (16)
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. Failure of pupation and adult emergence
when newly hatched larvee of P.gosgsypiella
were fed on cotton bolls dipped in Bactos—

peine suspensions (Data from 40 treated

larvae).
Concent- No. of larvae % Failure of
ration  immediately
' Pupation among adult emergence
before pupai- surviving emong normal

(%) ion larvae pupae

0.05 15 13.33 0.0

0.10 13 23.08 20.0

0.20 10 20.00 12.5

0.40 8 25.00 _ 50.0
Control

26 3.85 0.0
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these larvee were allowed to feed on this diet. The
obtained data showed that the corrected perceniages

of mortality, in case of the second instar treatment,
ranged from 15.79 to 57.89 % after 24 hours of treat-
ment, 29.41 to 82.35 % after 48 hours and 29.41 to
82.35 % after 72 hours of treatment. However; feeding
of the fourth iﬁstar larvae on contaminated medium
caused mortelities ranged from 15.79 to 42.11 after

24 hours, 16.67 - 50.0 % after 48 hours and 22. 22 to
55.56 % after 72 hours of treatment, respectlvely
(Table, 17). As shown in the mentioned table; the
larvel mortality rate augmented as the applied dose of
B. thuringiensis spores, added to the surface of the
putrient diet increased. The prolongation in the time
of larval exposure to the treated medium caused, on
the other hend a remarkable increase in the rate of
larval mortality during the first 48 hours of treatm-
ent. During the third day after treatment (48 - 72
hrs.); the rates of new mortalities were (with all
concentrations of bacteria and with both instars)

either nil or insignificant (Zable, 17).

The log concentration probit lines for the two

jnstars, after 3 days of treatment, are plotted in
Fig. (8). Deta in this figure, clearly, show that
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Pable (17) ¢

Corrected percentag

the second and fourth instar larvae were fed on synthetic d

es of mortality among the pink bollworm larvee when

iet contam-

inated with different concentrations of B. thuringiensis spores.

(20 larvae were tested/treatment).

Concentration

(L.U./T gm.diet)

Corrected % mortality after different periods of treatment

Second instar larvae

Fourth instar larvae

24 hrs. 48 hrs. T2 hrs. 24 hrs. 48 hre. T2 hrs.
80 15.79 29.41 29.41 15.79  16.67 22.22
160 31.57  47.06 52.94 15.79  22.22  27.78
240 36.84  64.71 64.71 31.58  33.33  33.33
320 42.11 58.82 64.71 31.58  33.33 44 .44
400 57.89  82.35 42.11  50.00 = 55.56

82.35

¥.B. Percentages mortality in

control were; 5, 10.5 and 10.5 % for the second instar

and 5, 5.26 and 5.26 % for the fourth instar, after 24, 48 and 72 hours,

HmvaOdwdqu.
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the effect of B. thurjngiensis on larval mortality
was & concentration dependent, from one hand, and
thet the 2nd instar lervae were generally more sus-
ceptible,.for bio-ingecticidal treatment, than those

of the fourth instar, on the other hend, The IC50

' for the second inster treatment was 154.69 I.U./7

gn. of the artificial die¥ (Fig. 8) with confidence
limits of 52.69-184.67 I.U./7 gn. diet (Table,18 )
For the foﬁrth instar treatment; the 1050 was_429.8,‘_3
(226.36 - 816.21) I.U./T gm. diet (Table, 19), thus,
aiéo, indicatiﬁg higher tolerance for bio-iﬁsecticidal

treatment for the latier 41nstar than the former one.

Calculations of the Ilgo (Table, 20) showed that
this value ranged from 0.68 1o 9.6 days in case of
treatment of the second 1arval inster and from 1.95 -
22,09 days in case of the fourth instar treatment. As
shown in Table QO ); the Lmso shortened as_the applied
dose of B. thur;égiensis spores increased and as the

larval age decreased.

The pgrcentage of failure in pupation emong the
surviving larvae, from different treatments and
control, are recorded in Table (21). These percenta-

ges were generally low ranging from O to 16.67 % when




Table (18) : Percentages mortality among the pink bollworm
larvae, fed in their 2nd instar on nuirient
diet contaminated witﬁ different concentrat-

jons of B. thuringiensis spores in Bactospeine.

Corrected  Expected

Concent- mortality mortality . Contribution
ration % % Obs.- Exp. %o Chi
(I.U./7gm.(observed) {(from graph)

diet)

80 29.41 29 0.41 0.00008
160 52.94 51 1.94 0.00151
240 64.71 64 0.71 0.00022
320 64.71 73 - 8.29 0.03487
400 82.35 18 4.35 0.01103

Total chi? _ 0.04771
Experimental ChiZ2 = 0.9542
Tebulated ChiZ = 7.815

s Deta are not significantly heterogenous.
The slope = 1.9049
0go = 154.69 I.U./7 gm. diet.
Confidence limits of LC§0:
Upper = 184.67 I.U./7 gm. diet.
Lower = 52.69 I.U./7T gn. diet.




mable (19) : Percentages of mortality among P.gossypiella
" jarvee fed, in their fourth instar, om
medium contaminated with B. thuringiensis

spores for three successive days.

.Obgerved Expected
Concent- mortality moriality - Contribution
‘ration % % Obs - Exp. to Ghi?
(I.U./7 (corrected) (from graph)
gh.diet)

80 22.22 16 .22 0.0288
160 27.78 29 - 1.22 0.0007
240 33.33 38 - 4.6T 0.0093
320 44.44 45 - 0.56 0.0001
400  55.56 50  5.56 0.0513

Total 0.0902

Experimental chi? = 18040

Tebulated Chi? = 7.815

= Data are not significantly heterogeneous.
The slope = 1.4609

050 = 429.83 I.U./7 gu. diet

Confidence limits of ICgp 3 Upper = 816.21 I.U./7 gu.diet.
Lower = 226036 IoUo/? @n.diet.
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Table (20) : Calculated ILTgq (/days) for 2nd and 4th
instar larvae of E. gossxgieila fed on
nutrient diet contaminated with different
concentrations of B. thuringiensis spores
in Bactospeine.

Concentration nm5o values

(I.U./7 gm.diet) Second inster Fourth instar

80 S.6 22.09
160 2.49 13.20
240 1.46 11.74
320 1.50 T.79
400

0068 1095

N.B. Twenty pink bollworm larvae, of each instar,

were tested per treatment.
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Pable (21 ) : Percentages of failure in pupation and of adults emergence for 2.
. gossypiella fed, in the 2nd and 4th instars, on synthetic diet treated
on the surface with npwwmuosd concentrations of B. thuringiensis apores

in Bactoapeine.

Concentr— Second instar Fourth instar
ation No. of % % of No. of % % of
(I.U./7 larvae failure in emergence larvae failure emergence
gm.diet) immediately pupation among immediately pupation among
before among normal before among normal

pupation surviving larvae pupee pupation surviving larvae pupae

80 12 16.67 100 14 0.0 100
160 8 12.50 85.71 13 77 91,67
240 6 16.67 80.00 11 0.0 85,70
320 6 0.00 66.67 9 33.33 80,00
400 3 0.00 0.00 7 14.29 80. 00

Gontrol 17 0.00 88.24 18 0.0 100
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larvae of P. gossypiella were exposed, in their second
instar, to treated died, and from 0 to 33.33 % for the
4th inster treatment. A slight effect on adults emer-
gence from the normally formed pupae could be also
detected in the two groups of treated larvee (Table,21).
The low concentration (80 I.U./ 7 gn. diet) did not
affect adults emergence, where a1l the resultant normal
pupae emerged into adults. Higher concentrations (160~
400 I.U./7 gn. diet), on the other hand, affected the
percentages of emergence. These percentages, generally,
decreased as the applied concentration increasgd, rang-
ing from 0 - 85.71 % and 80 - 91.67 % when larvae were
exposed to treated diet at their 2nd end 4th instar,
respectively (Table, 21). The pefcentages of adults
emergence were, generally, higher for the fourth instar

treatment than the second one.

IV.3.3. Effect on resting larvae of P. gossypielia :

7 The effect of igtrahemocoele injection with
different doses (8, 16, 24, 32 and 40 I.U./laexrva) of
B. thuringiensis sporea,‘in Bactospeine suspension, on
the retes of mortality among the pink bollworm diapau-
sing larvae is shown im Table (22). The recorded data
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Table (22) : Accumulative mortelity percentages (corrected)
among resting larvae of E. gossypiella (=)
injected with five doses of B. thuringiensis.

Dose (I.U. / larva)

Days after
treastment 8 16 21 32 40
1 21.27 36.17 ~ 27.66 40.43  40.43
2 37.78 62.22  68.89 80.00 82.22
B 3 40.00 66.66  T1.11 80.00 88.89
4 42.22 68.89  T1l.1l 80.00 93.33
5 42.22 68.89  T3.33 82.22 93.33
6 42.22 68.18  Ti.11 81.82 95.45
7 43.18 70.45  72.73 86.36 985.45
‘ « Data were obtained from 50 diapaused larvae/treatment.

N.B. Accumulative mortality percentages in control were
6, 10, 10, 10, 12, 12, 12 within 7 deys after

treatment, respeétivély.-
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indicate that B. thuringiensis, significantly, incre-
ased the larval mortality rate. The maxima rates of
mortelity occurred after 24 and 48 hours of treatment,
where the corrected perceﬁtages of mortality ranged
between 21.27 to 40.43 % sfter 24 hrs. and 37.78 %o
82.22 % efter 48 hrs., depending on the applied dose.
Dﬁriﬁg the period that extegded from the third to the
seventh day after t:ea?ment; few number of larvae died
due to B. thuringiensis infection, where the finel
percentages of mortality ranged from 43.18 10 95.45 %
(Table, 22). The dosage-mortality line of B. |
thuringiéﬁsis on the diapaused larvae of P.gossypiella
after 72 hours of treatment, is graphically plotted in
Pig. 075 showing the LD5o (11.29 I.U./larva). The
confidence limits of IDgo (at 95 4 probaebility) were
8.59 - 14.82 I.U./larva (Table, 23 ).

Deta in Table (23) and Fig. (9) show that the
1arval mortality rate, due to injection with B.
thurigg;ensis spores, was directly affected with the
applied dose, i.e.i an augmentation in the larval
morta;ity percent occurred as the injeéted babterium

spores/lerva increased.

‘ The celculated values of IESO were 10.82,1.53,
1.50, 1.10 and 1.10 days when the injected numhers
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meble (23) : Percenteges of 1ervel mortality smong dia-
paused larvae of P. gossypielle after 3
days of injection with different doses of

B. thuringiensis.

Observed Expected
Dose mortality mortality Contribution

(I.U./larve) % % Obs.~-EXD. to Chi®
(corrected) (from graph) '

8 40.00 40 0.00 0.0000
16 66.66 63 3.66 0.0057
28 71.11 75 - 3.89 0.0081
40 | 88.89 87 1.89 0.0032
Total 0.0197
Experimental Chi? = 0.985
Pabuleted Chi® = 7.815

: 3 Data are not significantly heterogenous.
The slope = 1.9583
IDsq = 11.286 I.U./larve.

Confidence limits of LD5° :
Upper = 14.82 I.U./larva.
Lower = 8.59 I.U./larve.
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of spores were 8, 16, 24, 32 and 40 I.U./larva, resp-
ectively. These datae indicéte , on the other hand,

e negative relationship between the time required to
kill 50 % of the treated larvae and the number of

injected spores/larva.
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IV.4. Effect of field application of B. thuringiensis

on P. gossypiellas infesting cotton bolls :

Phe aim of this experiment was to determine ihe
effect of field application of water suspension of a

bio-insecticide of B. thuringiensis (Bactospeine) on

the larval population of P. gossypiella in cotton
bolls, resultant pupae and adults emergence and, also,

on the reproductivity of the emerged adults.

IV.4.1. Effect on larvae and subsequent stage ¢

Date recorded in Tables (24 & 25) show the
numbers of pink bollworm larvae counfed iﬁ cotton
bolls after sPraying,ron_gotton p;ants sown at two
planting dates (March, 7th and 28th), with two different
concentrations (2.5 and 4 gg./zdo litres of water/feddan)
of Bactospeine suspension (40 x 10° and 64 x 10° 1.U./
feddan, respectively) and in those collected from un-
sprayed plants. The counted nunbers of larvee, in both
treatments, were significantly lower than those in the‘
control. As shown in Table (26); the percentages of
reduction in larval populatioﬁ‘were 47.11 and 35.16 %
for the first planting date and 31.15 and 33.84 % for

the second planting date, after spraying with 40 x 109




-99 -

Table (24 ) : Bffect of spraying with Bactospeine suspension (at two
application rates) on the pink bollworm larvae mBnd the
resultant pupae in cotton fields sown on liarch,7ith 19E1.
(Date of bioinsecticide application was August,10th 1c¢Z .

Date of Treat- No. of Dead larvae Normael pupse Malformed

: _ . ment larvae/ pupae

inspec (I.U./ 60

tion feddan Dbolis No. % No. % No. %
40 x 109 3.0 1.0 33.33 2.0 100,00 O 0

17.8.81 64 x 10° 8.0 5.0 62.50 3.0 100.00 O 0
control 11.0 6.0 54.55 4.0 80.00 1 20.00
40 x 10% 19.0 13.0 68.42 5.0 83.33 1 16.67

24.8 64 x 109 10.0 3.0 30.00 7.0 100,00 O 0
Coptrol 13.0 2.0 15.38 11.0  100.00 0 0
40 x 109 18.0 9.0 50.00 9.0 100.00 © 0

31.8 64 x 109 36.0 21.0 58.33 14.0 93.33 1 6.67
control 41.0 12.0 29.27 29.0  100.00 O 0

| 40 x 109 28.0 17.0 60.71 11.0  100.00 O 0

7.9 64 x 10% 34.0 13.0 38.23 20.0 95.24 1 4.76
Control 55.0 19.0 34.55 33.0 91.67 3 8.33
40 x 10° 32.0 10.0 31.25 21.0 95.45 1 4.55

14.9 64 x 10° 40.0 15.0 37.50 23.0 92.00 2 8.00
Control 67.0 8.0 11.94 59.0  100.00 0 0
40 x 109 28.0 10.0 35.71 18.0  100.00 O 0

21.9 64 x 10% 22.0 10.0 45.45 12.0  100.00 O 0
Control 57.0 6.0 10.53 51.0 100.00 O 0
40 x 109 27.0 7.0 25.93 18.C 90.00 2 10.00

28.5 64 x 107 40.0 5.0 12.50 34.0 97.14 1 2.86
Control 49.0 3.0  6.12 44.0 95.65 2 4.35
40 x 109155.0% 67.0 43.23 84.0 92.31 17 7.65

overall 64 x 10°190.0% 72.0 37.89 113.0 95.76 5 4.24
Control 293.0 56.0 19.11 231.0 97.47 6 2.53

x Numbers of larvae, significantly, lower than control.
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: Bffect of spraying with RBactospeine guspension (at

gwo rates) on
gossxpiella in cotton field sown on March, 28th

jarvae (and subsequent pupee) of E.
1¢81.

(Date of pioinsecticide gpraying was August,ng_1981.

Date of Treat- No. of A Dead larvae Hormal pupae Lalformed
. ment larvee pupae
inspec- (1.uy./ 60
tion sedden bolls  No. % No. % No. %
o w0x10® 9 6 66.67 2 66.67 1 33.33
17.8.81 64 x 100 6 3 50.00 1 33.33 2 66 .67
Control 8 4 50,00 3 75.00 i 25.0C
40 x 10° 16 5 31.25 10 90,90 1 g.0c
24.8 64 x 100 13 5 38.46 6 75.00 2 25.6C
Control 14 5 33.33 8 88.88 1 11.13%
40 x 109 42 23 54.76 15 78.95 4 21.05
31.8 64 x 10° 22 5 22,72 14 82.35 3 17 .65
Control 30 6 20.00 24 100.00 0 0
40 x 102 14 A 28.57 9 71.43 1 28.57
7.9 64 x 100 15 5 33.33 9 66.67 1 33.33
Control 49 7 14.29 37 88.10 5 11.9C
40 x 10° 48 9 18.75 31 79.49 8 20.51
14.9 64 x 107 60 9 15.00 45 g8.24 6 11.76
Control 68 7 10.29 59 96.72 2 3,28
40 x 103 36 3 8.33 31 93.94 2 6.06
21.9 64 x 10° 41 1 17.07 33 97.06 1 2.94
Control 50 2 4.00 47 97.92 1 2.08
40 x 103 14 4 28.57 10 100,00 O 0
28.9 64 x 10° 15 2 13.33 13 100.00 © 0
Control 41 5 12.20 35 97.22 1 2.7&
40 10% 179% 54 30.17 108 86.40 17 13.60
Overail 64 = 10 37o% 36 20.93 121 88.97 15 11.03
Gontrol 260 36 13.25 213 95.09 11 4.91

£ Kumbers of larvae, si

gnificantly,

lower then control.

e
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. The percentages of reduction in number of
the pink bollworm jarvee in bolls of
cotton sown &t two planting dates, after

spraying with two rates of Bactospeine.

Cotton sown in March, Cotton sown in March,

Date of Tih sprayed with 28th sprayed with
sampling '

2.5 Kg./ 4 Kg./ 2.5 Kg./ 4 Kg./

feddan feddan feddan feddan
17.8.81 T72.73 27 .27 0.00 25.00
24.8 0.00 23.08 0.00 7.14
31.8 56 .10 12.20 0.00 26 .67
7.9 49.10 38.18 71.43 69.39
14.9 h2.24 40.30 29.41 11.76
21.9 50.88 52.24 28.00 18.00
28.9 45.52 18.34 65.86 763.41
Average
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and 64 x 10° I.U./feddan, respectively. No significant
difference was, on the other hand, detected neither
between'the counted larvee from control in the two pla-

nting dates, nor between those counted after applicafion

of the two rates of Bactospeine suspension.

fLarvae thet collected from cotton bolls were fed,
in the laboratory, until pupation and subseguently adults
emergence. FPercentages mortality among larvae from
treated areas (43.23 and 37.89 % for the first planting
dete and 30.17 and 20.93 % for the second planting date,
after spraying with 2 and 4 Kg.'Bgctospeine/feddan,
respectively) were, éignificantly, higher than those
died among larvae of the untreated area; 19.11 and 13. 25 %
for the two planting dates, respectively (Tables, 24 &
25). Percentages mortality were, on the other hand,
generally higher among larvae collected from bolls of the
first planting date than those of the second planting
dete.

As snown in Tables(24 & 25); the percentages of
malformed pupae (pupae with retention of larval struc-

tures), in _case of cotion sown in March, 7th were
7.69, 4.24 and 2.53 % for application of 2.5 and 4 Kg.

Bactospeine/feddan and control, respectively. In case
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of March, 28th cotton sowing; these percentages were
13.6, ll.Oé and 4.91 %, respectively. The malformed
pupae, usuaslly died in the pupel stage, i.e.; did

not develop into edults. Thus indicating higher
mortality rates-among the pupae that developed from
larvae collected from both treatments than those from
the control. A general tendency of higher percenta-
ges of malformed pupae from larvae of the second
planting date than those dgvelopgd from larvae of the
first planting date could, also, be noticed (Tables,
24 & 25).

The percentages of normal pupse thai developed
from collected larvae were, consequently, lower among
larvae that obtained from treated areas than those
from the control (Tables, 24 & 25). These normal

pupee, usually developed into normal adults.

IV4 .2. Effect on adults reproductivity 3

Moths of P. gossypiella that resulted from
larvae of treated and untreated areas were allowed,
in the laboratory, to deposit their eggs until females
mortality. The oviposited eggs were, subsequently,
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jeft until hetching. As shown in Table (27), the
everages in total number of eges/female obtained from
the first planting date (March, Tih) areas treated
with 2.5 and 4 Kg. Bactospeine/feddan and control
viere 22.68 + 29.6, 15.25 £ 20.4 and 54.3 + 34.1 eggs,
respeéﬁively. The resbective averages in the total
pumber of eggs/femele from the second planting date
aress were 23.1 + 58.6, 27.3 t 23.3 and 44.4 1 26.1
eggs. The éercentéges hétchingramong eggs of moths
obteined from the first plenting date were 81.13,
68.20 and 92.08 %, respectively, while those in case
of éggs coliected from females of the second planting
date were T70.13, 74.36 and 75.68 %, respectively
(Table, 27 ). ‘

The mentioned results indicate that, as well as
the bio-insecticidal application on cot%on planis
caused a considerable reduction in the population of
P. gossypiella larvae infesting cotton bolls and that
of the resultant adults, treatments with either of
the two concentrations of Bactospeine, considerably,
reduced the numbers of eggs that have been laid by
the resultant females and, also, the percentages

hatching among the derosited eggs.
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Table (27) : Effect of spraying with Bactospeine suspensions, on cotton plants sown
| at two planting dates, on the reproductiviiy of the resultant B,

rpogsypiella adults.

Date of Rate of Average number of Average number of %
application deposited egge/female hatched eggs/female Hatching
sowing (Kg./fed.)
2.5 22,68+29.6% (18-146) 18.4+28.5 { 8-130) 81.13
Merch,7th 4.0 15.25+20.4 ( 8~96) 10.4416.2 ( 4-81) 68.20
Check 54.30434.1 (117-280)  50.034.4 (99-223) 92.08
2.5 23.10£58.6  ( 0-244) 16.2438.3 ( 0-150) 70.13"
Merch,28th 4.0 27.30423.3 (54~-167) 20.3416.7 (33-111) T4.36
Check 44.40428.1 (120-255) 33.6%15.9 (90-164) 75.68

N.B. Date of bio-insecticidal application was August, 10th on all treatmenta.

% = Values, signiiicantly, lower then control.
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Statistical analysis of the obtained date indi-
cated that the reduction in the average of totel
number of eggs laeid by a single female from treated
areas (in both Bactospeine treatments) of the first
plenting date, than that of a female from untreated
area was significant. In case of females from areas
sown in March, 28th; Bactospeine treatments, with
either of both éoncentrations, caused insignificant

reduction in the average number of eggs/female.

The reduction in percentages of hatched eggs,
due to applicatipn of both Bactospeine suspensions
on cotton plants, was statistically insignificant
in case of females from larvae of areas sown in
March, 7th. Eggs deposited by females from areas
of the second planting date treated with 2.5 Kg.
Bactqapeine/feddan showed & significent reduction
in their percentage hatching than control, while
the decrease_in percentage hatching due to spraying
with 4 Kg. Bactospeine/feddén was statistically
insignificant.




