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Abstract: This study was conducted to find out the effect of some aromatic plants on date moth Ephestia cautella (Walk.) and Oryzaephilus
surinamensis (L.). The percentage of damage with the two insects was not significant compared with control with the exception of dates treated
with coriander plants, where the infection rate decreased to 8.29% compared to the control treatment (10.58%). The Brim variety was resistant
to infection with an infection of 0% when treated with celery leaf extract after a three-month storage period compared with the control treatment
of the same variety (4%). Shikkar variety was the highly susceptible with infection of 21, 20 and 20.67% in the treatment of mint, sweet seed
and celery, respectively, after a period of six months of storage. The severity was high after a storage period of three months (8.34 larva/25
fruits). The treatment of stored dates with aromatic plants did not show a significant effect with regard to the percentage of infestation, but it had
a significant effect on the severity of the infestation as it reduced the number of larvae.
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The date palm Phoenix dectylifera, which belongs to the
Arecaceae palm family, is one of the most important fruit
trees in Iraq because of its great nutritional and economic
value. Given the need for dates in the human diet throughout
the year, large quantities of them are stored because of their
economic importance for farmers. Dates are not immune to
many insect pests damage such as the saw-chest beetle
Oryzaephilus surinamensis L, the fig moth (Ephestia cautella
(Walker), the carob moth E. calidella (Gn.) and the currant
moth (E. figulilella (Greg.) (Ali and Hama 2016). The date
moth Ephestia cautella (Walker) is one of the most important
insect pests (Boeke et al 2004). The economic damage of the
insect is evidenced by the extent of the damage caused by its
larvae through feeding or by contaminating the stored dates
with dead insects, their products, feces, wastes, and
shedding skins (Boeke et al 2004). It affects dates during
storage and during the packaging and export stages and
causes damage to them (Ali and Hama 2016).The
Oryzaephilus surinamensis (L.) fruit beetle is also considered
to be a pest of date stores, causing more than 70% of the
stored material damage. Globally, the percentage of loss due
to this insect is estimated at seventy billion dollars annually
(Kuhn and Winston 2000). Damage from this pest results
from feeding of adult insects and larvae on stored grains and
fruits. Ali and Hama (2016), observed that these insects are
controlled in several ways, including pressing dates, using
heat or heat with air vacuum, or using some inert gases such

as carbon dioxide CO2, nitrogen N2, helium and others or
using aromatic plants or volatile oils. The aromatic plant
contains essential oils which have great importance in
various fields (Parekh et al 2006). As a result of the
emergence of insect resistance against synthetic chemical
pesticides, and to reduce the use of chemical pesticides in
the control due to their harmful effects, pollution to the
environment, and harm to humans in the short and long
termemphsisi is on alternative (Peterson et al 2000, Oleiwi et
al 2020). Therefore, modern trends is focused on use of
natural plant compounds for insect control due to the
effective secondary compounds. This research aimed to
study the effect of some aromatic plants on insects
associated with common stored datesin Iraq.

MATERIAL AND METHODS

Four varieties of dates (Barhi, Khadrawi, Braim and
Shikkar) were selected washed and dried under the sun fora
period of 5-7 days. Fouraromatic plants were collected from
herb shops in Al-Qurna district as follows Mint (Mentha),
black caraway (Nigella sativa), coriander (Coriandrum
sativum), in addition to celery (Apium graveolens), which was
dried naturally in the open air for a period of 7-10 days. The
aforementioned plants were prepared and milled separately
by electric grinder, in addition to the fifth treatment (Control),
by taking an equal amount from each sample (mint black
caraway coriander and celery) and mixing well.
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The selected date samples were collected from the local
varieties of dates at a rate of 50 fruits per bag, with three
replicates for each treatment for each variety, in addition to
one replicate remaining untreated as a control treatment. The
bags were treated with 2 gm of each aromatic substance and
mixed homogeneously with dates in bags. Samples were
stored in bags that are used to store flour or sugar and
prepared according to measurements required to store
dates, (25 cm in length and 20 cm in width). The bags were
sealed from the top, taking into account that one side
remained open and stored for six months at room
temperature. Samples were examined after a period of 3 and
6 months of storage, by calculating the percentage of
infected and healthy dates.

RESULTS AND DISCUSSION

The treatment of stored dates with aromatic plants did not
show significant differences in the percentage of infestation
with the two target insects, except for the dates treated with
coriander plants, lower rate of infection of 8.29% compared to
the control treatment (10.58%) (Table 1). The highest
incidence was in the Shikkar variety (14.89%), while the
lowest in Braim variety (3.47%). In addition, the effect of time
period on the infection rate showed variations. The incidence
after three-month storage period was 8.56%, while after six
months increased to 11.6 %. From the interaction among the
treatments, indicated that the most resistant to infection was
the Braim variety with an infection rate of 0% when treated
with celery plants after a three-month storage period

compared with the control treatment for the same variety was
4%, followed by the black caraway treatment (6.67%). The
highest susceptible varieties was the Shikkar variety with the
highest rate of infection of 21, 20 and 20.67% when treated
with mint, black caraway and celery, respectively after a
period of six months of storage.

The lowest severity of saw-chest beetle larvae was on
date varieties treated with black caraway and coriander 1.92
and 1.42 larvae / 25 fruits, respectively (Table 2) and with
celery and mint plants, the average infestation was 4.58 and
4.71 larvae / 25 fruits respectively, compared with the control
(3.85 larvae / 25 fruits). Braim and Shikkar showed the least
larval population of 0 and 0.94 larva / 25 fruits each,
respectively and highest was in Barhi variety (6.52 larvae /
25 fruits).There were no significant differences with storage
period (three and six months). There was no larval population
in Braim variety. Barhi variety that was treated with celery
leaves after a period of six months of storagerecorded
maximum larval population of 16.67 larvae / 25 fruits followed
by the Khadrawi variety that was treated with mint after a 3-
month storage period. .

The stored dates treated with aromatic plants showed low
population of date moth larvae (Table 3). The lowest severity
was recorded on stored dates when treated with celery plant
(4.21 larval/25 fruits) and the highest was of 5.71 larvae / 25
fruits, was significantly different from the control ( 8.75 larvae
/ 25 fruits). The most resistant cultivar was the Braim cultivar,
(2.17 larvae / 25 fruits) compared with the highest infestation
in Shikkar cultivar (9.94 larva / 25 fruits). The population was

Table 1. Percentage of infestation by the saw-chest beetle in different varieties

Treatment Mean (%) Month Infestation in varieties (Per cent) Mean
Shikkar Barhi Khadrawi Barim

Celery 9.67 3 13 7.33 5.67 0.33 3 month/8.56
6 20.67 15 14 1

Black caraway 9.22 3 12 11.67 3.67 6.67
6 20 5.33 16.33 3.67

Coriander 8.29 3 13.33 9 7.33 6.33
6 13.67 4.33 9.33 3

Mint 12 3 13 8.67 10 5.33 6 month/11.6
6 21 18.33 15.67 4

Mixture 10 3 12.3 13 8 1
6 16.33 9 16.33 2.33

Control 10.58 3 7.33 9.67 15 4
6 14.33 16.33 14 4

Mean 14.89 10.64 11.31 347

LSD (p=0.05) Interaction Variety Treatment

5.14 1.75 2.15
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high after a three-month storage period (8.34 larvae / 25
fruits,) which decreased after the six-month storage period
(2.69 larvae / 25 fruits). From the interaction between the
treatments indicted no larval population in  Braim variety O
larvae / 25 fruit after three months when treated with celery
plant leaves and maximum was when treating the stored
dates with black caraway, coriander and mint plants after
three months. The highest infestation severity on the

Khadrawi cultivar in control treatment after a three-month
storage period of 23.33 larvae / 25 fruits.

The lowest percentage of infection in dates treated with
coriander plants was 8.29% compared with control treatment
10.58. Thus, indicate that the black caraway is a repellant
and causes a decrease in the number of infections more than
the treatments of mixture and coriander seeds. The least
severity of infection in saw-chest larvae of date varieties

Table 2. Density of saw-chest beetle larvae on some of the stored date varieties

Treatment Mean (%) Month Infestation in varieties (Per cent) Mean
Shikkar Barhi Khadrawi Barim
Celery 4.58 3 0.33 3 13.33 0 3 month/2.99
6 1 16.67 2.33 0
Black caraway 1.92 3 1.33 3 2.33 0
6 1.67 3 4 0
Coriander 1.42 3 1 6 0 0
6 1 0 3.33 0
Mint 4.71 3 1.33 1 16 0 6 month/3.22
6 1.67 15 2.67 0
Mixture 217 3 0 4.67 3.67 0
6 0 433 4.67 0
Control 3.83 3 1 433 9.33 0
6 1 14 1 0
Mean 0.94 6.25 5.22 0
LSD (p=0.05) Interaction Variety Treatment
4.99 1.44 1.76
Table 3. Density of date moth larvae on some of the stored date varieties
Treatment Mean (%) Month Infestation in varieties (Per cent) Mean
Shikkar Barhi Khadrawi Barim
Celery 4.21 3 13 6 7.7 0 3 month/8.39
6 5.33 0 2 0.33
Black caraway 5.71 3 16 8 5 5
6 6.33 1 3.33 1
Coriander 4.54 3 13.67 5 4.33 6
6 3.33 1.33 2 0.67
Mint 5.58 3 11.33 7 4.67 6 6 month/2.64
6 11.67 0 3 1
Mixture 4.29 3 13 9 3.33 1
6 4 0.33 2.67 1
Control 8.75 3 17.33 13 23.33 3.33
6 4.33 6.33 1.67 0.67
Mean 9.94 4.75 5.14 217
LSD (p=0.05) Interaction Variety Treatment
3.41 1.13 1.38
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appeared when treated with black caraway and coriander
(1.92 and 1.42 larvae / 25 fruits respectively). Hadi et al
(2016) in a warehouse experiment observed the alcoholic
extracts of the black caraway and coriander plant reduced
the infection rates. The absence of saw-chest beetle larvae
and the absence or low number of fig moth larvae in the
stored dates treated with celery plant also may attributed to
the nature of the celery plant and its nutritional composition
(the content of volatile and stable oils) and the materials that
act as a repellant to insects. The repellency rate of stable and
volatile oils for some aromatic spices, such as mint,
eucalyptus, and Elias, varied between 17-73% for the
southern cowpea beetle (Farhana et al 2006).

CONCLUSION
The treatment of stored dates with aromatic plants did not
show a significant effect with regard to the percentage of
infestation, but it had a significant effect on the severity of the
infestation as it reduced the number of larvae. The study also
showed that the Braim cultivar was the most resistant to
infection, while Shikkar variety was the highest susceptible.

REFERENCES

AaliASAand Hama NN 2016. Integrated management for major date
palm pests in Irag. Emirates Journal of Food and Agriculture
2(3):24-33.

Received 12 November, 2021; Accepted 05 May, 2022

Boeke SJ, Barnaud C, Van Loon JJ, Kossou DK, Van Huis A and
Dicke M 2004. Efficacy of plant extracts against the cowpea
beetle, Callosobruchus maculatus. International Journal of Pest
Management50(1): 251-258.

Farhana K, Islam H, Emran E and Islam N 2006. Toxicity and
repellant activity of three spice materials on Tribolium castaneum
(herbst) adults. Journal of Bio-science 14(1): 131-134.

Hadi AD, Al-Rubai TM and Dewan MM 2016. Effect of different seed
extracts of funnel Foeniculum vulgare L. and coriander
Coriandrum sativum L. some biological as pest on the cycle life
of Ephestia cautella (Lepidoptera: Pyralidae). Kufa Journal for
Agricultural Sciences 8(2): 210-218.

Mowery S, Mullen M, Campbell J and Broce A 2002. Mechanisms
underlying sawtoothed grain beetle (Oryzaephilus surinamensis
[L.]) (Coleoptera: Silvanidae) infestation of consumer food
packaging materials. Journal of Economic Entomology 95(1):
1333-1336.

Oleiwi KA, Ibade KW and Farhan DD 2020. Effect of fertilizer's type
and insecticides individual and combined against batrachedra
amydraula meyrick on a date palm. International Journal of
Agricultural and Stattistical Sciences16(1): 1571-1575.

Parekh J, Jadeja D and Chanda S 2006. Efficacy of aqueous and
methanol extracts of some medicinal plants for potential
antibacterial activity. Turkish Journal of Biology 29(1): 203-210.

Peterson CJ, Tsao R, Eggler AL and Coats JR 2000. Insecticidal
activity of cyanohydrin and monoterpenoid compounds.
Molecules 5(1): 648-654.

Shehu A, Obeng-ofori D and Eziah VY 2010. Biological efficacy of
Calneem™ oil against the tropical warehouse moth Ephestia
cautella (Lepidoptera: Pyralidae) in stored maize. International
Journal of Tropical Insect Science 30(1): 207-213.

Ukeh D and Mordue A 2009. Plant based repellents for the control of
stored product insect pests. Biopesticides International 5(3): 1-
23.



