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ABSTRACT

Plodia interpunctella and Ephestia kuehniella are found in food storages, including dates palm. The aim of this
study was to determine the competition level and overlap of date palm moths’ pests. Three glass boxes with
dimensions of 50 x 50 x 40 cm were designed for the experiments. There were 9 holes on the box’s body for
sampling. Population changes of the two species were monitored in the storage conditions of dates for 24 weeks.
Time series models were used to study two species populations and logistic growth models to estimate the effect
of density of one species on another species. The results showed that the environmental capacity of E. kuehniella
and P. interpunctella were 2430 and 1610, respectively, and the population growth rate (r) was 1.2 and 1.3,
respectively. The population balance of the two species was close together from the first to the third week. The
population of E. kuehniella decreased in the fourth week. The highest population balance of the two species was in
the 13th week the potential of exploitable ecological nests (eij) and the number of ecological nests exploited by
any species (zij) for E. kuehniella was higher than P. interpunctella from the 8" week until the end of the sampling
period. The overlap of ecological nests of the two species (D) ranged from 0.97 to 0.97, indicating a complete
overlap of temporal activity of the two moth species populations on date palm feeding conditions. Results of this
study, along with other ecological studies of the date stored pest insect community, can be used by integrated pest
management experts.
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Figure 1. Image key to identify developmental stages of E. kuehniella and P. interpunctella moths (Corbet &
Tams, 1943; Al-Antary et al., 2014)
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interpunctella, in date palm feeding conditions
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Table 1: Cross correlation (CCF) and autocorrelation (AC) values of two species of E. kuehniella and P.
interpunctella in date palm feeding conditions during sampling period

Lag AC (E. kuehniella) AC (P. interpunctella) =t
E. kuehniella and P. interpunctella
1 0.857 0.854 0.103
2 0.703 0.699 0.187
3 0.554 0.549 0.289
4 0.415 0.411 0.409
5 0.294 0.291 0.547
6 0.191 0.189 0.697
7 0.104 0.104 0853
8 0.032 0.032 1
9 -0.030 -0.028 0.858
10 -0.087 -0.085 0.705
11 -0.142 -0.141 0556
12 -0.200 -0.199 0.418
13 -0.254 -0.254 0296
14 -0.304 -0.305 0.192
15 -0.342 -0.342 0.106
16 -0.366 -0.366 0.103
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Figure 3. Population density changes model of two moth species E. kuehniella and P. interpunctella in
date palm feeding conditions
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P. interpunctella in date palm feeding conditions
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Figure 5. Prediction of population equilibrium of two moth species E. kuehniella and P. interpunctella in
date palm feeding conditions during 24 weeks of sampling
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Table 2. Correlation and overlap indices of the ecological niches of the two moth species E. kuehniella
and P. interpunctella

Oij Eij Zij
Q’:;‘;'ﬁ; P. E. P. E. P. E. D DI | J
interpunctella  kuehniella interpunctella  kuehniella interpunctella  kuehniella
1 0.05 0.01 0.95 0.99 0.06 0.01 1.00 0.33 0.50
2 0.09 0.01 0.91 0.99 0.06 0.01 1.00 0.29 0.6
3 0.14 0.02 0.86 0.90 0.06 0.02 1.00 0.29 045
4 0.19 0.02 0.81 0.98 0.06 0.02 1.00 0.29 045
5 0.28 0.03 0.72 0.97 0.07 0.02 1.00 0.29 045
6 0.73 0.11 0.27 0.90 0.20 0.02 1.00 0.36 0.3
7 0.98 0.16 0.02 0.84 3.45 0.02 1.00 0.37 054
8 121 0.20 -0.21 0.80 -0.26 0.02 1.00 0.37 054
9 1.97 0.35 -0.97 0.65 -0.05 0.02 1.00 0.39 0.56
10 2.62 0.49 -1.62 0.51 -0.03 0.03 1.00 040 057
11 2.82 0.53 -1.82 0.47 -0.03 0.03 097 040 057
12 1.73 0.32 -0.73 0.68 -0.07 0.02 1.00 040 057
13 1.56 0.29 -0.56 0.71 -0.09 0.02 1.00 040 057
14 0.79 0.13 0.21 0.87 0.25 0.02 1.00 0.37 054
15 0.93 0.15 0.95 0.85 0.06 0.02 1.00 0.36 0.53
16 1.36 0.22 -0.36 0.78 -0.14 0.02 1.00 0.36 0.53
17 2.87 0.50 -1.87 0.50 -0.03 0.03 1.00 0.38 0.55
18 3.78 0.67 -2.78 0.33 -0.02 0.04 1.00 0.39 0.56
19 4.75 0.83 -3.75 0.17 -0.01 0.09 1.00 0.39 0.56
20 5.43 0.96 -4.43 0.04 -0.01 0.41 1.00 0.39 0.56
21 6.14 111 -5.14 -0.11 -0.01 0.14 1.00 0.39 0.56
22 0.05 0.01 0.95 0.99 0.06 0.01 1.00 0.33 0.50
23 0.09 0.01 0.91 0.99 0.06 0.01 1.00 0.29 0.6
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