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Abstract

The effect of Dipel 2 X, caffeine and sumithion 3% D,60 days af-
ter treatment on infestation of potato tubers with Phthorimaea opercu-
lelia was studied. Treatments with the afore-mentioned materials at con-
centrations of 0.1, 0.2 and 0.3% decreased infestation. At 0.3%, the
percentage of infestation on tubers dropped to approximately 10% for
caffeine treatment, while treatment with Dipel 2X or sumithion resulted
in zero infestation compared to 100% infestation in the control after 60
days. Treatments decreased the numbers of tunnel exits on infested tu-
bers after 60 days to 0, 0 and 2 with 0.3% Dipel 2X, sumithion and caf-
feine compared to 226.67 tunnel exits/1 kg. of tubers in the control.

INTRODUCTION

The potato tuber moth, Phthorimaea operculella Zeller is a serious insect pest
of solanaceous crops in the field and store. The incidence of resistance to conven-
tional insecticides has increased through the repeated pesticide use, leading to high-
er control cost and harmful effects on environment. Different means of control
against Ph. operculella were studied (Mansour, 1984/1985; Hamdy and Salem
1986; Haydar and El-Sherif 1987; El-Sheikh et al. 1988; Kashyap et al. 1992;
Horne 1993; Farrag et al., 1994).

The objective of this study is to investigate the effect of the bacterial inesti-
cide Dipel 2X (Bacillus thuringiensis var. Kurstaki), caffeine (methyixanthine, MX)
and the chemical insecticide sumithion 3% D against the infestation of potato tubers
with Ph.operculella in store.

MATERIALS AND METHODS

Three compounds were evaluated; anhydrous caffeine (methylxanthine, MX),
Dipel 2X 32,000 i.u./mg WP (Bacillus thuringiensis var. Kurstaki) and Sumithion 3%
D (fenitrothion).



948 RAMADAN M.FARRAG

Fresh potato tubers (var. Sponta) obtained from the summer plantation were
cleaned to remove surface pesticides and dust, then dried in the open for 14
days.Thereafater, tubers infested with Ph.operculella were mixed with dried ones to
induce new infestations noted with the tunnel exits containing fresh excretions on
tuber surface. Twenty eight days later, one kilogram of medium size tubers of near-
ly similar size, containing nearly equal numbers of infested tubers were used for
each replicate. Three replicates were used for every treatment. Tubers were dusted
with the specified material, then placed into a clean glass jar (4L.) lined at the bot-
tom with filter papers to help absorb moisture and allow successful pupation. The
rates of the tested materials were 0.1, 0.2 and 0.3%, w/w, i.e. 1,2 and 3Kg of in-
secticide/ton of tubers, respectively. Infestation on tubers was determined by ex-
amining them before treatment, 15, 30, 45 and 60 days after treatment. Infestation
locations on tuber surfaces were marked, and the percentages of infestation were
calculated. Also, the total numbers of tunnel exits on the surfaces of infested tubers
were counted for each treatment. Tubers showing rot infection symptoms were re-
moved regularly. Jars were covered with muslin and incubated at 26+2°C and 70+5
RH. Data were subjected to ANOVA and means were compared according to LSD test
at 0.05 level (Steel and Torrie, 1980).

RESULTS AND DISCUSSION

Table 1 shows the effect of treatment with different rates of caffeine, Dipel
2X and sumithion on the percentages of tuber infestation with Ph.operculella 15, 30,
45 and 60 days after treatment. After 15 days, at a rate of 0.1% caffeine, Dipel 2X
and sumithion showed 29, 11 and 63% infestation compared to 64% in the control.
" At the rate of 0.3% tuber infestation decreased to approximately 9, 9 and 14% with
caffeine, Dipel 2X and sumithion, respectively.

After 60 days, Dipel 2X was more effective than caffeine or sumithion. Infes-
tation recorded 29, 4 and 7% with 0.2% concentration for caffeine, Dipel 2X and
sumithion, respectively. At 0.3%, infestation droppped to 10% with caffeine com-
pared to zero for Dipel 2X and sumithion, and 100% for the control.

Table 1 further indicates that the grand means of infestation were approxi-
mately 90, 33, 10 and 31% for the control, caffeine, Dipel 2X and sumithion, re-
spectively. Differences between treatments were statistically significant and Dipel
2X was the most effective, Table 2.
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Table 1. Effect of caffeine, Dipel 2X and sumithion on infestation.
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Rate | % Infestation % Infestation
Treatment | (9) before (day after treatment)
treatment 15 30 45 60 |Grand mean
Control 8.28 64.07 | 94.84 | 100.00(100.00 89.73 A
Caffeine | 0.1 8.76a |28.90a |65.00a | 96.30a[100.00a
0.2 9.39a 9.39b | 9.01b | 30.00b|29.17b
0.3 9.40a 9.40b | 6.05b | 4.55c | 9.52c
X 9.18 15.90 26.69. 43.62 | 46.23 33.11B
Dipel 2X | 0.1 8.33a |11.11a |22.49a | 21.57a| 14.07a
0.2 9.70a 9.70a | 7.50b | 7.87b | 3.70b
0.3 8.93a 8.93a | 3.03b | 3.70b | 0.00b
X 8.99 9.91 11.01 | 11.05| 5.92 9.47 C
0.1 10.07a |63.07a |70.47a | 57.00a|86.11a
Sumithion | 0.2 10.66a |15.13b | 17.04b | 17.04b| 7.20b
0.3 9.58a | 14.29b | 14.29b | 14.29b| 0.00c
X 10.10 | 30.83 | 33.93 | 29.44 | 31.10 | 31.33C

Means followed by the same letter (vertically) are insignificantly different at 0.05
level.

Table 2. Effect of caffeine, Dipel 2X and sumithion on % infestation at different in-

tervals after treatment .

9% Infestation Means % infestation
Treatment before (days after treatment)
treatment 15 30 45 60
Control 8.28 a 64.07 a 94.84 a 100.00 a| 100.00 a
Caffeine 9.18 a 15.90 b 26.69 b 43.62 b 46.23 b
Dipel 2X 8.99 a 991b 11.01¢c 1105 ¢ 592c¢
Sumithion 10.10 2 30.83 a 33.93b 29.44d 31.10d

Means followed by the same letter (vertically) are insignificantly different at 0.05
level.
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Table 3 refers that treatment with caffeine, Dipel 2X and sumithion decreased
the numbers of tunnel exits on infested tubers in comparison to control during 15-60
days after treatment. After 15 days, the mean number of holes was 28.9, 3 and 13
for tubers treated with 0.1% caffeine, Dipel 2X and sumithion, respectively. At
0.2%, these means were 11.67, 2.33 and 6.67, while at 0.3% they were 5.33, 1
and 4, respectively. Tables 3 and 4 show significant differences among the treatme-
nts and bring to light the pronounced effect of Dipel 2X against Ph.operculella infes-
tation on potato tubers during storage.

Previous results seem to agree with findings of Farrag et al. (1994), who
stated that the microbial insecticides, Bactospeine and Delfin, as well as the chemi-
cal insecticide Marshal showed biological effects on Ph.operculella, depending on
concentration, application method and period after treatment. Hannay (1953) men-
tioned that the insecticidal action of B.thuringiensis is ascribed to protein crystals
produced by the bacteria. Massoud and Moustafa (1993) stated that the microbial
treatments cause inhibition and/or delayig effect on DNA synthesis. Nathanson
(1984) stated that natural and synthetic methylxanthines (caffeine, theophylline and
theobromine) inhibit insect feeding through the inhibition of phosphodiesterase activ-
ity and increase of intracellular cyclic adenosine monophosphate.

The afore-mentioned results and discussion indicate the possible role of mi-
crobial insecticides, natural products and their synthetic analogues as well as chem-
ical insecticides as components to be included in the IPM programmes developed for
the protection of stored potato tubers from Ph.operculella infestations. Dipel 2X and
caffeine may have the advantage of being environmentally safe and non-toxic to
mammals. Therefore, Dipel 2X and caffeine may be recommended as alternatives for
organic chemical insecticides against Ph.operculella in stores.
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Table 3. Effect of caffeine, Dipel 2X and sumithion on the numbers of tunnel exits on
infested tubers.

Rate Mean no.of Mean no. of tunnel exits
Treatment | (94) | tunnel before (days after treatment)
treatment 15 30 45 60 |Grand mean
Control 733 64.07 | 144.67 | 190.67|226.67 | 156.52 A
Caffeine | 0.1 6.67a |28.90a |78.33a | 88.67a|55.33a
0.2 7.00a |11.67b | 4.00b | 4.33b | 7.67b
0.3 7.67a 5.33c | 3.00b | 2.33c | 2.00c
X 7.11 15.30 | 28.44 | 31.78 | 21.67 24.30B
Dipel 2X 0.1 6.67a 3.00a | 5.00a 1.67a | 1.00a
0.2 6.67a |2.33ab | 0.67b | 0.67ab| 0.33ab
0.3 7.00a 1.00b | 0.33b | 0.33b | 0.00b
% 6.78 2.1 2.00 0.89 0.44 1.36C
0.1 6.67a |13.00a |24.33a | 34.33a|86.33a
Sumithion | 0.2 7.00a 6.67b | 5.67b | 2.33b | 1.67b
0.3 7.00a 4.00c | 3.00c | 1.00b | 0.00c
X 6.89 7.89 | 11.00 | 12.55| 29.33 15.20C

Means followed by the same letter (vertically) are insignificantly different at 0.05
level.

Table 4. Effect of caffeine, Dipel 2X and sumithion on % infestation at different in-
tervals after treatment .

Mean no.of tunnel Means no. of tunnel exits
Treatment exits before (days after treatment)
treatment 15 30 45 60
Control 733 a 64.07 a 144.67 a| 190.67 a| 226.67 a
Caffeine 711 a 15.30b 28.44 b 31.78b 21.67 b
Dipel 2X 6.78 a 2.11¢ 2.00c 0.89 ¢ 0.44c
Sumithion 6.89 a 7.89d 11.00 b 12.55d 29.33 b

Means followed by the same letter (vertically) are insignificantly different at 0.05
level.
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