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ضير الرمان حقول في التمر عثة مكافحة في المراثي العقم تقتهة ت
ودة ي ج ون مدي ن ال ة ي ع ما د و ١ ج ص ب م حبي ي ال ويب ذ ال

،بتونس الزراعية للبحوث الوطني المعهد ،الزراعي الميدان في التطبيقية البيوتكنووجيا مخبر ; ١
ع ر ي شا هاد ي ال را ك س ٢٠٤٩ ال تون

رد شارع ،الفالحية للعلوم الوطني المعهد ; ٢ تونس ٢٠٨٢ المهرجان حي ،نيكول شا
ص خ مل

ج إنشاء تم رنام ي ب ج حة نموذ مكاف عتماد التمر عثة ل ت نثر تقنية با شرا ح ي العقيمة ال ول ف  حق
ن رما س ال ة وقع ،بتون جرب ث العقم تقنية ت مور عة لمدة الحشرة هذه ضد ال رب سم أ  .متتالية موا

شعيع وقع ت ت شا ل الفرا ستعما شعة با عة غاما أ جر ي ٤ ٠ ٠ ب ل غرا ما ع ست ز با ع جها شعا إ
ت وبال ل ٦ ٠ ك عة رمعد جر ي/دقيقةام ٤ ٦ ال ت نثر وقع غرا شرا ح ن بداية ال ن شهر م  ا جوا

ل سبتمبر شهر غاية ل موسم ك ستعما  مثدعع(م غير :رمشعع ٥; ١ ب تقدر نثر نسبة با
عتمد ي النثر عملية تقييم ا حقول ف جة ال ى المعال ب عل سا حت ض نسبة ا خفا ة ان صاب ر إ  و الثما

ب سا حت ت نسبة ا رقا ي الي ر ف ،الجني عند التالفة الثما
ت ز ر ج أب ن النتائ ث العقم أ ر و م ن ال ك م ن ي ل أ مث ة ي ق ري ة ط م ه ي م حة ف ة مكاف ي التمر عث ل ف و  حق
ن رما ي .ال حقل ف ت ،المعالج ال جع را ة نسبة ت صاب ر إ ي عند الثما جن ي %YA من ال ة ف ك ا
ى ألول ة ا رب ج ت ل %0 الى ل ل \ ال منة خ بعة ال را ة <٧٠٣٣ و ٠٧٠٣٢ مقابل ال شب حقل بال  .الشاهد لل

ت ر نسبة بلغ ي التالفة الثما حقول ف جة ال معال ̂؟،٢٦ ال  على و %،هوه >
ل التوالي ال سم خ ة الموا ع ألرب ي <٧٠٣٠,٥ و #٣٠ ،٠٧٠٣٠,٥ ،٢٠٣٢ مقابل ا  الغير الحقوا ف
جة ت .معال ت نسبة كان رقا ي الي ر ف ل التالفة الثما ال سم خ ة الموا ع رب أل  ٦٦٢ ٥ %،هءه ،٢٠٢ ٠ :ا

م ،٢٠٣٢ مقابل التوالي على ٣٠١,٢٥ و / م م و هء ه م/ مء0 م / ي مم ول ف مق .الشاهد ال
A bstract
A pilot Sterile Insect Release program was initiated for the control of 
the date moth Ectomyelois ceratoniae Zeller (Lepidoptera: ?yralidae) 
in a ^m egranate orchard near Tunis, Tunisia. The FI sterility 
technique was tested against the pest for four successive seasons. 
Moth adults were irradiated with an effective gamma dose of 4©0 Gy



using a 60Co irradiator (dose-rate of 46 Gy/min). Releases were done 
from June to September each year with a release ratio of 5 to 1 
(irradiated to non-irradiated).
The release assessment was measured in the treated field as the 
reduction of the percentage of fruit damage and the reduction of 
percentage of larvae in rotten fruits at harvest.
Results showed that FI sterility could be a potential method for the 
control ofthe carob moth in pomegranate orchard. In the treated field, 
the percent damage of pomegranates at harvest declined from 28% in 
first year to 6.5% last year in the treated plot against 32% and 33% in 
the control plots. The percent of rotten fruit in the treated area was
respectively 26%, 5.5%, 3.25% and 1.25% against 32%, 30.5%, 30% 
and 30.5% in the control area during 4 years. The percentage of larvae 
in rotten fruit was respectively 20%, 5.5%, 3.25% and 1.25% 
compared to 32%, 30.5%, 30% and 30.5% in the controls.

1. Introduction
In Tunisia, the date moth, Ectomyelois ceratoniae Zeller 1881 
(Lepidoptra: Pyralidae), is a serious polyphagous fruit pest of both 
field crops and stored products. It is the most destructive insect pest 
attacking dates, pomegranates, almond and pistachio nut ( 1 2  It is .(؛ 
also known as a pest of citrus, fig, carob, grapefruit and several other 
host plants in the Mediterranean basin and Near East regions (3, 4; 5). 
Several control methods were tried against this pest. The chemical 
control using the synthetic insecticides is not efficient because larvae 
feed and develop inside the fruit, where they are protected from the 
chemicals (6). The harmful effects of broad-spectrum insecticides on 
the environment and the risk of the development of insecticide 
resistance fiirther restrict the use of this control method. Other control 
alternatives were then developed against the pest. These tactics 
include sanitation ( 7 2  Bagging (8, 9), use of natural enemies like ,(؛ 
Habrobracon hebetor (Say), Phanerotoma flavitestacea (Kohl) and 
Trichogramma cacoeciae (Marchal) (10, 11, 12; 13), Bacillus 
thuringiensis spraying (ifr-spraying) (14) and mass-trapping (15). 
Furthermore, the spectacular success achieved for the suppression of 
many lepidopteran pest species through the releases of irradiated 
sterile or sub-sterile moths (16, 17; 18; 19; 20; 21; 22; 23) encouraged



the possibility ه إ ' suppression of the carob moth populations with this 
genetic method.

2. M aterial and methods
2.1. Inseets: Insects u$ed for these trials were taken from the date 
moth mass-rearing colony that was initiated from a field collection of 
infested dates. Larvae were reared on an artificial diet based on wheat
bran 60%, sucrose 12%, salt mixture 2%, yeast 1.3%, lysine 1.23؛؛/o, 
vitamin €  0.67%, aureomycinc 0.67%, methyl parabcn 0.13%, 
glycerin and distilled water (24). The rearing, cultures were kept in a 
rearing room at 28± 1C , 75± 5 % R.H and a photoperiod o f 15L: 9D.
2.2. Radiation: Irradiation was carried out using a Co irradiator at a 
dose-rate o f 46 Gy/min (National Center for Nuclear Sciences and 
Technologies, Sidi Thabet, Tunis, Tunisia).
0-24-h old adult moths were put in Plexiglas circular boxes (0 =  8cm) 
and surrounded by an ice layer to be immobilized. Each box contains
50 g of insects (« 2500 moths). The irradiator has an automatic 
piloting system with a Cobalt-60 point source centrally located in a 
turntable 1 ا أ أ ط  diameter. Treatment samples were placed on two of 
four small turntables, each 200 mm in diameter and situated 
equidistant at 400 mm on the periphery of the main turntable. The 
smaller turntables counter rotated at 12 turns/min to enable 360 
treatment of the treatment samples. The radiation dose impinging on 
each sample was measured using two dosimeters (dosimeter MKS-05
TERRA, ECOT£ST®).
2.3. Experim ental Eields: Releases were undertaken in an isolated 
pomegranate orchard near Tunis, Tunisia. A large block of 5 hectares 
was chosen to receive the releases (3125 trees in this plot). A second 
plot of one hectare was let without releases and serve as control (625 
trees in this plot). Trees spacing was 4 by 4 m with a density of 625 
trees per hectare and an average tree height of3m . Treated and control 
orchards were managed conventionally using one to two annual cover 
sprays for the control of aphids. Simultaneously, a sanitation program 
was conducted in these orchards. All infested, dried and rotten fruits 
were removed in order to suppress the infestation sources.
2.4. Releases: The program consists on the releases of partially sterile 
males and fully sterile females at a ratio of 5 to 1. Mark-release- 
recapture tests (25) were used to estimate the absolute density of wild



males in order to determine the number of partially sterile males that 
were to be released eaeh week. Releases were carried out once a week 
during the entire season from June to September which corresponded 
to the period o f annual activity of the insect. In order to get an 
adequate distribution and homogeneous dispersal of the irradiated 
insects, releases were done along marked-lines separated by 40 m. 
Releases were made in early morning in order to avoid the excessive 
summer temperatures. Releases were done using a dispensing unit 
mounted on the front of a tractor (modified system adapted from the 
one developed by (26). Moths were gently ejected underneath the 
trees-
2.5. Monitoring: Adults monitoring was accomplished using 50 Delta 
traps (Biological Control System Ltd. Treforest. Mid Glamogan. CF37 
5SU UK) baited with virgin females. Traps were spaced evenly 
through the field at a density o ften  per hectare and hung to trees at a 
height of 1.5 m. Traps were checked weekly and sticky inserts were 
replaced.
2.6. Percentage of fruit damage: Date moth caused significant 
damage to pomegranate ه؛ ل ،. Infested fruits were usually rotten, split 
and covered with black mycelium fungi. To determine the percentage 
of fruit damage, a sampling was conducted throughout in the treated 
plot during the second, third, fourth annual generations and at the 
harvest. One thousand fruit taken randomly throughout from 500 trees 
were examined under binocular. Fruit sampling was also conducted 
throughout in the control plot by examining two hundred fruits chosen 
randomly throughout from 100 trees. The percent of fruit damage was 
calculated by dividing the number of damaged fruit found per plot by 
the total number sampled.
2.7. Pereentage of iarvae in rotten fruit: One thousand rotten fruit 
was taken from 500  hundred trees in the treated field at harvest- 
Rotten fruits were recognized by a brown supple spot that could be 
invading by black mycelium fungi. Fruits were dissected in the 
laboratory under binocular and the number of larvae was recorded. 
The percent of larvae in rotten fruits was calculated by dividing the 
number o f larvae found by the total number of rotten fruit sampled. 
Similar sampling is conducted throughout the control plot.
2.8. Statistieal Analyses: Means traps captures from treated and 
control field, the percent of fruit damage, the percentage of rotten fruit



and the percentage ه ل ' larvae in rotten fruits were compared between 
the treated and control field each year u$ing the SPSS program
(version 10.0) (Duncan Test at P < 0.05).
3. Results ؛١٨ ،! discussions
3.1. Percentage of fruit damage: Results were reported in Figure 1. 
In the treated orchard, the mean percent damage of pomegranates was 
28% and 6.5% at harvest respectively during first and last year ofthe 
experimentation. P e r e a s ,  in the control area, we obtained 
respectively 32% and 33% of damage. Statistical analysis showed 
significant differences between treated and control areas. Moreover, 
this assessment showed a visible decrease in fruit damage between the 
first and the fourth year of releases. This decrease could be attributed 
to the effect of the continuous releases undertaken in the same field 
for four successive seasons. The percent reduction of fruit damage 
during the four years was about 21.5%.
Similar wok conducted throughout on the codling moth Cydia 
pomonella showed that the percent fruit damage at harvest was greater 
than that detected at any ofthe other insect release treatment (22).
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Pigure 1: Evolution of fruit damage percentage
3.2. Percentage of larvae in rotten fruit: A visible reduction of the 
percent larvae in rotten fruit was observed in the treated field 
compared to the control plot (Figure 2). A rapid decline ofthe percent 
larvae in rotten fruit was obtained in the treated field since we pass



from 20% during first year to 1.25% during last year. In contrast, in 
the control field mean percentages of larvae in rotten fruit were 
respectively 32% and 30.5%. The most remarkable decline was 
observed between the first and the second year of releases since a 
reduction of 14.5% of larvae in rotten fruits was achieved. This may
be attributed to the large number of released insects 106000 ص 
individuals). Indeed, this is considered as an iundative release 
compared to the wild population ( ( 2 .(individuals ءء1200
In addition, a significant difference in percent larvae in rotten fruit 
was found between the treated and the control plot during the four 
years. Statistical differences were detected in percent larvae in rotten 
fruit at harvest. This result may be explained by the effeetiveness of 
the long-season releases to decrease wild populations in the field and 
consequently the reduction ofthe number of larvae in rotten fruit.
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Figure 2: Evolution of larvae in rotten fruit (%) in treated and control
orchards

4. Conclusion: The release of completely sterile females and partially 
sterile males could be an appropriate strategy for the eontrol of the 
date moth in Tunisia. The FI sterility technique may offer a viable, 
efficient and economic alternative and could be incorporated with 
some of these existing methods in an IFM approach. As reported in 
this paper, important reduction of the insect population and a visible 
decrease o f the percentage of fruit damage werc found after four 
season-long releases in a pomegranate orchard. More work is needed 
to further improve the suppressive potential of the FI sterility 
technique against the carob moth.
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