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Ectomyelois ceratoniae Z is one of the most dangerous insects in the world and Algerian
phoeniciculture. The survival of this insect is based on the search for the appropriate dates
varieties to its nutritional needs. In this paper, an experimental study was performed to
determine these nutritional needs. In this study, three susceptible varieties to the moth attack
were chosen, the healthy and infested dates were separated to calculate on the one hand the
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datmoth' attack rate and to carry out the qualitative analyzes. The results showed that the moth selects
date varieties; the appropriate dates to lay its eggs and feed the larvae based on the consistency of the dates
infestation; and their high sucrose content. The content of the sucrose is reduced in attacked dates,

qualitative characteristics. resulting from their consumption after the enzymatic degradation by Invertase for the synthesis

of simpler sugars (fructose and glucose) to be easily used by the larvae. The more the medium
is very acidic (infested dates), the more the degradation of sucrose is important. The total sugar
is also necessary to produce sufficient energy for the biological activities of the moth
(growth).The use of these organic elements by the larvae leads to a reduction in the weight of
the date and increases its fragility.

Faculty of Natural Sciences and Life, University of EI Oued.

1. Introduction

The quality and quantity of food offered by the host plant
are among the major factors that control the population
dynamics of phytophagous insects [1]. Thus, nutrition
provides the insect with the chemical compounds necessary
for its growth, development, reproduction, defense,
movements and survival [2]. The host plant, as a food
source, plays a determining role in population dynamics
with its nutritive components and its allelochemical
components [3].

Dates do not become attacked by Ectomyelois ceratoniae
until they begin to ripen [4, 5]. The larvae of this moth
penetrate dates by crawling under the calyx and depreciate
the quality and marketing [6].

Cultivar factor plays an important role in the ecology of the
date moth and the attacks level [7]

[8] defined the food preferences of the date moth
Ectomyelois ceratoniae feeding and laying eggs on soft to
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semi-soft dates (not in relation to their water content but
rather in relation to their total sugar / water ratio), slightly
acid to neutral with a high sucrose content, in order to
ensure the best nutritional conditions for his descendants.
The aim of our study is to determine the nutritional
requirements of dates, based on the comparison of
biochemical and biometric analyzes of invasive and
healthy dates. The results we will achieve will allow us to
know the nutritional needs of date moth.

2. Material and Methods

2.1. Sample preparation

Three dates varieties were chosen for this study (Deglet
Nour, Ghars and Degela Beida), the dates were harvested
from the EI’Oued region palm groves (south-eastern
Algeria).The dates of each variety are harvested randomly
from existing date palms. The total number of dates is 120
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dates per variety. After that, each variety were puted in
kraft paper bags which contain the information of the area,
sampling date and the variety.

In the laboratory, the dates were cut in half using a
tool to examine their state either healthy or infested
according to the existence of an indication of presence of
the moth (larva, excrement, silky fibers...etc.), then
separate the dates of each variety into two groups: healthy
and infested (six groups in total).

Infested dates undergo cleaning using towels and thin
brushes to eliminate larvae, eggs, excrement and dust...etc.

2.2. Applied qualitative analysis

The same analysis was manipulated on the healthy and
infested dates.

Biometric analysis
The total weight (TW) of the date and its pulp (PW) is
measured using an electric balance. The date consistency
(Con) is determined as the ratio of the Total sugars / water
content. Dates are classified according to the index r in to
soft dates (r <2), semi soft (2<r <3.5) or dry (r> 3.5) [7].

Water content (WC %)
The water content in the fruit pulp has been determined as
the difference between the weight of fresh fruit (M1) and
the weight of dried fruit (M2) after drying at a temperature
of 103 + 2 ° C, until getting a constant weight, using the
following formula [8]:

M1-M?2

wc% = *100

Date acidity (pH).
The pH is measured in an aqueous solution of crushed date
pulp. Once the pH meter has been calibrated, the pH value
is noted [9].

Dates Electrical Conductivity (EC)
We use the same aqueous solution to measure the pH, but
using a conductimeter.

Ash content

The samples (pulp) burned at 600 ° C in a muffle
furnace for five hours until obtaining whitish or gray ashes
of constant weight [10].

Sugar content
Total sugars (TS) and reducing sugars (RS) of dates were
determined with the Bertrand method. The sucrose (Suc)

content is obtained by the difference between the total
sugar content and the reducing sugars present in the
sample. The value is determined by the following formula:

sucrose% = (TS% — RS%)* 0,95

2.3. Statistical analysis

With SPSS software (IPM 22), infestation rate
data was analyzed by single factor ANOVAs. Concerning
to the qualitative analysis data, the comparison between the
rate of infested and healthy dates (Independent factor)
compared to the studied parameters (TW, PW, Con, pH,
EC, ash, WC, TS, RS, and Suc) (Independent variable).

3. Results and Discussion

3.1. Influence on biometric charateristics

Total weight and pulp weight vary overall from one
variety to another and depending on the date phytosanitary
status. However, infested fruits by the moth present a total
weight and pulp weight lower than healthy fruits. The
ANOVAs show a non-significant difference for the TW
and the PW parameters of all varieties (p> 0.100) (Tab. 1).
The reduction in weight justifies by the date compounds
consumption by Ectomyelois ceratoniae. According to
[11;12], this pest reduces the production quantity and
destroys quality. [13] noticed in his experimental study that
the moth larvae consume the samples (dates) to feed
directly after hatching. The host plant then considered as
the source of nutrients for its habitats (carbohydrates,
amino acids, proteins, water...) [14].

Infested dates are less consistent than healthy dates
whatever the variety. They classified according to r index
as semi-soft dates, then healthy dates considered to be
semi-dry which is due to the effect of the date moth after
using the sugars. Its quantity will be decreased compared to
the water content (the more the sugar content is decreased
compared to water content the more the dates become soft).
Statistically, ANOVA’s reveal highly significant results
(p<0.000) (Tab.1).

3.2. Influence on bichimical charateristics

Infested dates are more acidic than healthy dates in all
varieties, with a pH <5.4 which can be considered as a bad
character according to agriculture ministerial standards.
ANOVAs of pH show highly significant results (p<0.000)
(Tab.1). After the attack of E. ceratoniae on dates, holes
will appear on the fruit (surrounded by blackish
secretions), and in the

Tab.1. Descriptive results (means of 3 repetitions) of the qualitative analysis, accompanied with ANOVAS .
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var ™™ PW Con pH EC Ash% WC% TS% RS% Suc
DN 9,45+0,24 8,59710,06 3,64+0,00 5,80+0,02 2,36310,01 1,68+0,04 17,96£0,03  65,45+0,00  33,24+0,00  30,59+0,00
DN’ 8,41+0,51 7,72+0,46 2724000  556+0,00  244x001  1,39+0,02  17,68+0,02  48,12+#0,00 38,62+0,00  9,025+0,00
G 5,67+0,37 4,86+0,4 3,63+0,00 5,79+0,01 1,9+0,01 2,48+0,17 20,21+0,16  73,56+0,00 66+ 0,00 7,182+0,00
G' 5,76+0,3 5,04+0,27 349+0,00  533+001  2,11:x001  2,1+0,04 20,08+0,08  70,24+0,00  70,16+0,00  0,076+0,00
DB 6,15+0,59 5,14+0,53 3,580,004  5,18+0,005  2,82+0,05 2,27+0,04 16,39+0,17  58,61+0,005 45,24+0,02 12,7+0,014
DB’ 6,86+1,43 5,96+1,26 3,31+0,008  498+0,00  3,18+0,02  1,9+0,06 16,06+0,02  53,26+0,005 46,91+0,01  6,051+0,02
,136 DN ,136 DN ,000 DN* ,000 DN* ,006 DN* ,002 DN* ,002 DN* ,000 DN* ,000 DN* ,000 DN*
Pualure  o73p8 579 DB 000DB* 000 DB*  ,004DB*  (008DB*  ,127DB  ,000DB* 000 DB* ,000DB*
862 G 735 G ,000 G* ,000 G* ,000 G* 102 G 509 G ,000 G* ,000 G* ,000 G*

* The average difference is significant at the 0.05 level.

existing of the larvae excrement, the holes prefer the
penetration of mold. Consequently, acidity in dates will
increase. One of the main obstacles is the pH that the
microbial flora must cross to ensure its proliferation
[15;16]. A pH of the order of 3 to 6 is very favorable for
the development of yeasts and molds. According to Backet
(1982), alcoholic fermentation in dates is strongly linked to
the degree of acidity.

All the varieties reveal a high electrical conductivity in
infested dates compared to healthy ones but does not
exceed 3.18 ms / cm (Fig. 1). Statically, the difference is
highly significant between the rates (p<0.010) (Tab.1).
Probably this increase resulted either from the salivary
secretions of the larvae rich in Salts (Arif, 2011), or the
moth is attracted by the dates mineral richness especially
the Deglet Nour variety [5]. [17] reported that the
E.ceratoniae prefers dates with high electrical
conductivity.

The ashes are high in healthy dates more than infested
one for all varieties, they generally do not exceed 2.49%
(Fig. 1). ANOVAs show highly significant results in
Deglet Nour and Ghars dates with p = 0.000 and 0.008
successively and not significant for the variety Degela
Beida (Tab. 1). Reduction of ashes in attacked dates is
justified by the consumption of the larvae with the fruit
mineral elements, because ash is the rest of the mineral
compounds after the incineration of plant or animal organic
matter [18].

Water content is not much influenced by the infestation,
its content is slightly reduced in infested dates compared to
the healthy ones for each variety, it’s about a difference of
0.30% maximum (Fig. 1). The rate comparison reveals

highly significant results only in Deglet Nour dates
(p<0.002), it is the variety most infested by the moth, so
the use of water will be a lot (Tab. 1). The infestation rate
is not necessarily related to the date water content, but this
element is necessary for the moth survival[6;12].

The results show that the infested dates in all varieties
have lower total sugar and sucrose content than the healthy
dates but rich in reducing sugars. The difference between
the rates is highly significant (p = 0.000) for all the
measured parameters (TS, RS and Scch) (Tab.1) which can
be justified by the remarkable modification in sugars
quantity either by consumption or synthesis. The dispersion
of these parameters according to dates phytosanitary state
is highly significant in all varieties (Fig.1). Reduction in
total sugar levels in infested dates is caused by feeding
larvae on date carbohydrates, to produce sufficient energy
for its biological functions [19] on the other hand, sucrose
is transformed into reducing sugars (glucose and fructose)
by enzymatic degradation [20]

Strong enzymatic activity results from the increase in
area acidity [21], following the indirect attack effect of the
date moth and its role in increasing the infested dates
acidity. Ectomyelois ceratoniae prefers to lay eggs on dates
rich in sucrose to ensure the right conditions for future
generations [6; 17].

4. Conclusion

In conclusion, the nutritional requirements of E.
ceratoniae depend primarily on the choice of appropriate
varieties. ANOVAs and the dispersion graph applied to the
data according to the dates varieties phytosanitary state
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show a highly significant difference, especially for sugars  studied parameters values are more distinguished in the

(totals,

reducing sugars and sucrose) as a energic  variety Deglet Nour as preferable host of the moth.

consumable item. Date acidity increased after infestation
which accelerates the enzymatic degradations of the  Conflict of Interest

organic compounds necessary for the moth. The changes in
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