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Abstract

This study aimed to investigate, for the first time in Egypt,
the efficacy of ECO,-Fume fumigant gas (2% PH; + 98% CO;
w/w) at five concentrations { 300,400,500,600 and 700 ppm)
against immature stages of £ cautella (Hubm), (Eggs, Larvae and
pupae) at 28 + 1 C° and 60 + 5 % RH at el Kharga Qasis , New
Valley Governorate, 10/4/2011.

The results indicated that, egg hatchability and mortality
of larvae and pupae were clearly affected with gas concentrations.
The same results were found in percent reduction in F1-Progeny.
The convenient dose of ECO, — Fume gas against all developmental
stages of £.cautella was 500 ppm (36 g/m?) for 3 days exposure.

The results also indicated clearly that, percent infestation in
tamr El- Wady increased in date without capsul by this pest. And
the effect of gas 100 % mortalities on the pest in date with and
without capsul.

INTRODUCTION

The almond moth, Ephestia cautella is a major world wide pest of stored food,
it occurs both in tropical and temperate regions and commonly attacks grains, nuts,
dried fruits and a great variety of other stored products.

The date crop of Kharga Oasis suffers annually to a very considerable extent
from the ravages of the larvae of an Ephestia , feeding in the interior of the dates,
reduce the value of the fruit (Gough, 1917) , food consumption, Ali, et.al. (2003)
stated that semi-dry dates were the most injurious by E-cafidella, E-cauttella and
O.surinamenssis through storage. Also, Ali, et.a/. (2001/2002) stated that date fruits
pests cause 20-73.3% loss of tamr annually, consequently shortage production.
Mewtally, el.a/ (2007) reported that approximately 50% of stored dates were lost
after elapsing 6-7 month of storage.

Methyl bromide is a halogenated compound in Ozone depletory (Tyler, 1994) and
is suspected carcinogen.
Tsvetkov and latif (1987) studied the average number of eggs per female of

E.cautella under optimum conditions of 26 C° and available water was 383.3 while the
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maximum number laid was 738, also they recorded that the pest had 4-10 generation
per year at temperature ranging from 18 to 34 C°, '

Eissa (2003) stated that the mean number of eggs laid by a single female of
E.cautella during its whole life ranged between 52.38 and 159.29 eggs. Also, reported
that Ephestia calidefla and E.cautella larvae attack the immature and mature dates on
the trees and in the stores.

El-Assal (2004) carried out experiment on biology of £phestia cautella under
mean laboratory condition. From March 1997 to February 1998. He found that the
total number of eggs laid per female varied from 142.7 to 189.9 £ 97.8 eggs. The
adult longevity ranged between 4-7days. £.cautelia recorded 6 larval instars.

Cadra spp (cautella and calidelfa) are considered serious pests decreasing the
exporting value as well as the profits. A semifull biological study of £.cautefla were
done in the New Valley by Saleh 1974,

MATERIALS AND METHODS

Insect culture:

Eggs, Larvae and Pupae of the almond moth, F.cautella (Hubm) were taken
from a laboratory culture as follows:

Larvae of this insect were obtained fror fallen date fruits, after harvesting at El-
Kharga Qasis:- '

The collected larvae were put on dry dates, Tamr El-Wady variety, in plastic jars
{2 KG capacity) covered with muslin cloth and secured with rubber bands, then kept

- at 28+1 C% and 60 + 5 % RH till adult emergence. The emerged adults were collected
daily by a glass tube and placed in new glass cages with screen bottom to obtain
eggs. The eggs were collected daily in betri dishes and transferred to a plastic jar
contains 3 KGs of dry date fruits. The deposited eggs and newly hatched larvae were
used to infest healthy date fruits with or without capsules used in fumigation
experiments at the desired age of eggs, larvae or pupae.

Artificial infestation:-
Numbers of eggs, larvae and pupae were used to infest date fruits to carry out
the following experiments:
Fumigation technique: .

Two tons of fruit date, Tamr El-Wady variety were divided into six equal
quantities (piles) each was specialized for a concentration of ECO, — Fume. Each pile
was also distributed into 18 plastic boxes (50 x 30 x 30 cm each ) as 18.5 kg for each.
The boxes of each pile were put together in three layers on a concrete floor.
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A group of 30 eggs (24 h old) was distributed on 250 gm of date fruits found
in a cloth bag then tightly closed represented a replicate. Twelve replicates were
distributed, on the middie layer of each pile as three bags in each direction.

By the same way, similar 12 cloth bags each contained 250 gm date fruits
harbored larvae ( 10-11 days old) and another 12 bags harbored pupae (2-4 days
old) were also distributed at the same sites as before in each pile. The pile was
covered with a suitable plastic sheet and tightly fixed as followed with dry sand.

Five concentrations (treatments) of ECO, — Fume gas, 300, 400, 500, 600 and
700 ppm were used as one for a pile. The sixth pile was left without gas treatment as
a controt.

The fumigation was continued for three days then the cover sheet was
removed and the pile was left to be aireated.
The treated dale samples were throughly transferred into suitable glass jars and
covered with muslin then kept in incubators adjusted at 28 £1 €% and 60 = 5 % RH.

Three groups of date fruits with capsules, 100 each, were taken before
fumigation. Another three similar groups without capsules were also taken by the
same way before treatment. In the same time, three similar groups of capsule fruits
and another three ones without capsules were also taken from each concentration
after gas treatment.

All Jars were put under daily observation till 45 days after distribution to
record the emerged adults and calculate percent mortalities according to abbots

formula as follows:

(AC-AT)
% Mortality = ___ x 100
AC
AC: No. of adults emerged in control
AT: No. of adults emerged in treatment
For calculating the required dose (300, 400, 500, 600 and 700 ppm), the
dimensions of each pile was measured and the needed quantity of ECO,-Fume was
taken as follows:-
- Raise the cylinder onto a platform digital balance and note the weight.,
-Open the cylinder valve
-Watch the weight of the cylinder and close the valve when the required dose
according to tables recommended is delivered.
-Disconnect the cylinder after closing the cylinder valve

-Measured the ECO,-Fume gas at the fumigation period by using silo check.
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RESULTS AND DISCUSSION

Effects of ECO, —Fume, in different concentrations, on different immature
stages of £.cautella are illustrated as follows:
1-Effect on eggs:

Data found in table (1) indicated that, egg hatching was greatly affected with
the gas treatment. It recorded 36.3 and 17.2 % opposite at the concentration of 300
and 400 ppm respectively. No hatching was cbserved (0.0 %) at the higher
concentration up to 400 ppm.

Table 1. Effect of ECO, —Fume gas against eggs:

Gas conEentration % Hatching No. of Fl-progeny | % Reduction in
(ppm) after 45 F1-progeny
days(adults)
" 300 36.3 10.3 58.3
400 17.2 53 78.5
500 0.0 0.0 100
600 0.0 0.0 100
700 0.0 0.0 100
Control 80.7 24.7 0.0

2-Effect on larvae: |
The results of the effect of the fumigant gas against the larvae are presented in
table 2. The results of reduction % in Fi-progeny were concentration dependent.
Reduction in Fl-progeny was ranged between 68,2-100% for the various tested
concentration of ECO2 —Fume gas.
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Table 2. Effect of ECO; —Fume gas against Larvae

Gas No. of F1-progeny
concentration {adults) % Reduction in F1-

{pprm) progeny
300 9.0 68.2

400 4.0 85.9

500 0.0 100

600 0.0 100

700 0.0 100
Control 28.3 0.0

3-Effect on pupae:

The results are shown in table 3, that reduction in F1-progeny was also

increased by increasing the gas concentration. It ranged 46.9-100% for the

concentrations between 300-500 ppm. The results showed also a complete inhibition

for the eggs, larvae and pupae exposed to the tested gas at 500 ppm.
Table 3. Effect of ECO2 -Fume gas against pupae

Gas
No. of F1-progeny )
concentration % Reduction in F1-progeny
{adults)
{ppm)
300 14.7 46.9
400 7.7 72.2
500 0.0 100
600 0.0 100
700 0.0 100
Control 28.3 0.0
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4-Mortality of larvae and pupae;
Data tabulated in table 4 shows for the efficacy of ECO, —Fume against
£. cautella larvae and pupae was concentration dependent the recorded mortality

after 3 days exposure after treatment with 300 ppm.

Table 4. Effect of ECO,-Fume gas on the mortality of larvae and pupae:

Before Treatment After Treatment
Gas
] Larvae % Pupae % Larvae % Pupae %
concentration
{pprm) A% |D% |M% |A% [D% | 1% |A% JD% | M% |A% |D% | M% I
Ya
306 23 100 |00 1.7 |00 J16.0 3.7 |i3 135.1 |23 |0.7 |34 |14.0
400 43 100 |00 {23 |00 140 2.3 |17 1739 }3.3 |1.7 |515 k130
500 3.7 00 |00 127 |0.0 1140 JO.0 143 | 100 |0.0 |0.7 1.{}0 16.3
800 33 100 0.0 |20 [0.0 |170 0.0 |6.7 100 |0.0 §0O.0 | 100 |16.0
700 3.7 {00 §0.0 |00 0.0 6.7 |00 |27 1100 |00 §1.3 | 100 8.3
Control 3.3 ]0.0 0.0 |O.0 0.0 |150 |27 |0.0 0.0 1.3 ]0.0 0.0 12.8
(untreated}
A %: Alive M %: Mortality percent
D %: Dead I %: Infestation percent

35.1 And 30.4 % for Larvae and Pupae respectively.

This values increase to 100 and 100% for larvae and pupae respectively at 500 PPM
concentration of ECO;-Fume.

5-Effect on larvae and pupae in capsuted and incapsuled date fruits:

Table 5 showed that complete mortality at 500,600 and 700 ppm concentration of
ECO,-Fume gas for Larvae and pupae but 300 and 400 ppm concentration gave 56.5,
88.2 for larvae and 52.6, 76.5 for pupae in fruits without capsule.
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Table 5. Effect of ECO;-Fume gas on mortality of larvae and pupae in Date without

capsule and date fruits with capsule.

(as Date without capsul {100 fruits) Date with capsul {100 fruits
Larvae % Pupae % Larvae % Pupae %
Concentration lao, [n% [M%  |A% {D% iM% A% D% Mo |a% % IM%
(ppm) I 1
Y% %

300 ppm 23 |13 §56.5 1.9 1.0 [526 }[24.0 |1.3 10.7 |76.9 ]0.3 |0.1 333 j6.7
400 ppm 1.7 1.5 |88.2 |1.7 113 {765 |27.0 |11.7 }1.4 |824 §0.1 §0.1 L1100 |73
500 ppm 0.0 |3.7 | 100 |0.0 JO.3 |100 126.0 Jo.0 |23 1100 |0.0 |0.0 [100 |63
600 ppm 0.0 [3.3 100 0.0 JO.7 |100 |27.7 0.0 4 1 |100 |O.0 |03 100 |3.7
700 ppm 0.0 |27 |100 0.0 |1.0 {100 |30.7 ]0.0 |J1.7 |100 {0.0 (0.3 §100 |3.3

Control 1.3 |0.0 J0.0 (0.0 JO.0 (0.0 J227 }1 0O 300 0.7 j00 |0.0 |37
{untreatad) ‘

A Y%: Alive M %: Mortality percent

D %: Dead - 1 %: Infestation percent

The concentration of 500, 600 and 700 ppm gave complete mortality for larvae
and pupae in fruits without capsul but 300 and 400 ppm gave 76.9, 82.4, 33.3 and
100 for larvae and pupae in the ffuits with  capsul, respectively.
The infestation rate in samples fruits without capsule ranged between 22,7-30.7% but
in case of fruits with capsule.

Ranged hetween 3.3-7.3 %. This results indicated clearly that cap protect dry

date Tamr El-Wady from infested By Ephestia cautella in  storage.
The obtained results are in harmony with the findings of other investigators on the
efficacy of combinations of phosphine pius carbon dioxide against some stored
product- insects { Winks, 1982 and 1984, Desmarchelier, 1989 and El-Lakwah ef a/,
1989,1991 a,b and 1992 a, band c )

6-Concentration of ECO,-Fume gas under the plastic sheet
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Table 6. Concentrations of ECO,-Fume gas (ppm) under the sheet through 3 days

exposure.
Gas concentration Period of exposure
(ppm}

Initial time 1% day 2" day 3 day Average

(21 g/ m% 300 560.9 4313 347.0 230.7 3934
(23.08) (38.14) {59.00) {30.12)

(28 g/ m® ) 400 595.0 435.0 367.0 231.0 4067.0
(26.85) (30.32) (61.18) (29.86)

(35 g/ m* 500 927.5 510.0 3145 252.5 501.1
(45.01) (66.09) (72.78) (45.97)

{42 g/ m*) 600 947.5 574.5 312.0 304.0 534.5
(39.37) (67.07) (67.92) (43.59)

(50 g / m* 700 995.0 637.5 557.5 460.0 547.5
(35.93) (43.97) (53.77) (44.97)

Numbers between brackets represent % reduction.

Data

found in table (&) revealed that all gas concentrations decreased gradually

through the period of exposure. While they were 590.9, 595.0, 927.5, 947.5 and
595.0

ppm at the initial time, they decreased with about 23.08 — 45.0 %, 38.14 - 66.09 %

and 59.00 — 72.78 % through the three successive days of exposure, respectively.
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