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Table 1. Specific primer information for the amplification of a part of the COI gene

Primer annealing (o) length (5" — 3') sequence Name
temperature
59 233 atc gaa gct cta gac gcc at Fw-P.col-1 P col-1
gaa cgt gac aac cat ccc tg Rev-P.col-1
59 182 cgt gtg gaa act ggt gtg tt Fw-P.col-2 P col_2
gcg acg taa cct ctc ctc aa Rev—P.col-2
58 gat cag gaa tag tag gaa cag ca Fw—C.col-1 3
215 tcg agg aaa tgc tat atc tgg ag Rev—C.col-1 C.col-1
58 tca aat tta gct cac gga gga Fw—C.col-2 B
296 tgg taa aga att gggtcccc ~ Rev—C.col-2 C.col-2
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Table 2. List of insects used to test PCR primers specificity

The date palm scale DNA detecting in the

abdominal contents of the predator P.col
Scientific name Common name Scientific name Common Row
name
Chrysoperla carnea Green lacewing Chrysoperla carnea Green
larvae 11 lacewing 1
larvae
Cybocephalus rufifrons Cybocephalid Aphis fabae Black bean 2
aphid
Coccinella Seven-spot Phoenicoccus Red date 3
septempunctata coccinellid marlatti scale
Scymnus syriacus coccinellid Ommatissus lybicus The date
palm hopper 4
Chilocorus bipustulatus coccinellid Parlatoria The date 5
blanchardi palm scale
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Table 3: The percentage (Meanz SE) of detectability of the date palm scale DNA at different time intervals

Primer. COI 2 Primer. COI 2
Time The percentage (+ SE) of detectable Time The percentage (+ SE) of detectable
4 100 4 100
8 100 8 100
12 78.3+3.22 12 72+5.6
24 14.12+2.3 24 11.14£3.2
36 0 36 0
48 0 48 0

(Meanz SE) b 5 duiw 15 ,ew DNA s, doys 5 S0Le —F Jgd

Table 4: The mean percentage of the date palm scale DNA detection (Mean + SE)
Primer  The average percentage DNA detection (t-test) Mean comparison analysis

P.COI-2 66.66 £3.06 A

F=8.89, t=1.54, Sig=0.14"
P.COI-1 68.51+3.03 A

C’Jl{_‘)‘)‘DJ}ANOLA.‘Q)W)Jhf@)‘)ﬁDNAu’.\:..odlg_éjw‘)éwia‘.:ﬁ—bdjb

Table 5. The mean percentage of the date palm scale DNA detection(Mean + SE) in in the population of natural
enemies evaluated.

The mean percentage of the date palm scale DNA

detection (Mean SE) Scientific name Common name Row
1251+12b Cybocephalus rufifrons cybocephalid 1
9.87+0.18b Scymnus syriacus coccinellid 2
Coccinella Seven-spot
Oc L 3
septempunctata coccinellid
788+ 18a Chilocorus bipustulatus coccinellid 4

* Means+SE; means within a column followed by the same letter are not significantly different (P>0.05,
Duncan's test)
(Ndw:w&fﬂ)glﬂ)}‘))fﬁbd“)@))bf@n)bﬂ DNAG\}‘JﬁM)J—7dju\>

Table 6. Percentage frequency of DNA of the date palm scale DNA detection(Mean + SE) in the population of
natural enemies evaluated (out of the total natural enemies population).

The Frequency percentage of the date palm scale DNA

detection (Mean + SE) Scientific name Common name row
2351+ .1b Cybocephalus Beetle 1
rufifrons.
Coccinella Seven-spot
Oc e 2
septempunctata coccinellid
987+1.07b Scymnus syriacus coccinellid 3
88.12+2.62a Chilocorus coccinellid 4

bipustulatus

* MeanszSE; means within a column followed by the same letter are not significantly different (P>0.05,
Duncan's test)
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Abstract

Date palm is a valuable economic product in the southern regions of Iran. Kerman province has the largest
cultivated area of date palm in the country. The date palm scale, Parlatoria blanchardi, is one of the key pests of
date palm trees in Iran, which sometimes causes significant damage to date palm groves, particularly young
trees. Date palm pest control has typically been conducted using insecticides over the past decades. However,
considering the negative aspects of chemical control programs, integrated pest management (IPM) and biological
control programs have gained attention in recent years. There are significant and effective predators in date palm
groves, and one crucial factor in the success of biological control is finding the interactions between predators
and their various prey, which is a key criterion for selection. The interactions between prey and predator, and
between generalist predators and their various prey, are essential components of ecological studies aimed at
explaining the processes of animal population dynamics that can be used in IPM programs. The use of molecular
markers has increasingly been employed to determine effective natural enemies. Regular monthly sampling of
predators was carried out to determine the frequency of P. blanchardi genome in the digestive systems of
predators. DNA extraction was manually conducted using the CTAB—based method, and for examining the P.
blanchardi genome, two molecular markers (233 and 186 base pairs) of the mitochondrial cytochrome oxidase |
(COI) gene from the date palm scale were used. The number and timing of sampling after feeding depend on the
predator species studied and should be considered from the outset. The maximum detection time varies from a
few hours to 5 days after feeding on the prey. Therefore, an experiment was designed to determine the maximum
time for detecting the remnants of the prey genome in the predator's digestive system. The results confirmed the
specificity of the primers used. The best time to detect the genome was determined to be 24 hours after feeding.
Additionally, the results indicated that the coccinellid, Chilocorus bipustulatus L., with the highest frequency of
detection based on the DNA of the date palm scale, is the dominant and effective species in the evaluated date
palm groves. The results of this research have the potential to be used in biological control and ecological studies
of predator—prey interactions.
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