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Abstract

The present study aimed to investigate the genetic
diversity in individuals of Ommatissus lybicus bug and
the effect of their geographic site. Samples have been
collected from Babel and Karbala governorates (10
indv. for each site), using Random Amplified
Polymorphic DNA (RAPD) markers, which were
applied to the total DNA isolated from these individuals
by using ten primers; all primers showed polymorphic
band patterns in both groups of the insect. Primers
varied in revealing the polymorphism, the highest
efficiency in bands producing was 22% with primer
OPM14 in Husainia (Karbala) samples while the
highest discriminating power in polymorphic bands
producing was 16.4% with primers OPG02, OPF09 in
Hilla samples (Babel). The lowest percentage
efficiency and discriminating power in polymorphic
bands were registered in primers OPF09 and OPM14.

Cluster analysis based on RAPD bands patterns was
performed using Jaccard scale for genetic similarity,
for each location samples and for them together. All the
samples isolated in tow major group indicate that Hilla
samples are more related to each other than Husainia
samples as they have seven individuals in minor group
with lowest genetic distance in between which was 10-
28%(72-90% similarity), while Husainia samples have
eight individuals with lowest genetic distance between
20-64%(80-36 %similarity). The conclusion of this
study refers that the individuals of both samples are
related to the rest of the individuals in same group
rather than to the other group.
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Introduction

Date Palm tree (Phoenix dactylifera L.) represents life in
desert environment as it can tolerate heat, drought and
salinity more than many other fruit trees'. One of three palm
trees in the world are in Arabic region, responsible for 67%
of global product of dates®3. In Iraq and Arabic countries,
date tree is infected by many diseases and pests alongside
with economical effects*. The most important pest is Dubas
Bug (Ommatissus lybicus) which in severe infection
condition causes high losses in yield quantity and its quality
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up to 50%?°. Adults and nymphs suck plant syrup from all
plant parts even the fruit and thus making the parts pale and
yellow, other indirect damage is secreting of honeydew, the
accumulation of honeydew causes pores plugged, reduces
respiration, photosynthesis and loss of water, aggregation of
dust and growth of mold and fungus®. The first record of
Dubas bug in Iraq was in Bassrah in 19197, It does not have
an economic effect until 1935 or 19368.

Howard® mentions that the spread of insect could be caused
by transferring or moving small palm trees between different
regions, Zink refers a wide range of parameters such as
geographical, geological, environmental and genetic aspects
which affect the structure and distribution of insect
populations. Studies on Dubas bug discussed many sides of
insects like the study of efficiency of mineral oil and
ca'aoline as a replacement of Diazinon in control** and
estimating the relationship between the amount of honeydew
with date palm variety?. The aim of this study is to detect
genetic diversity and effect of geographic site in Dubas bug
collected from two governorate of Iraq (Babel and
Karbalaa), considered as hot spot of infection by using PCR\
random amplified of polymorphic DNA (RAPD) technique.

Material and Methods

Insect samples: 10 sample of insect individuals were
collected from Babel governorate / Hilla and Karbala
governorate/ Husainia.

Genomic DNA isolation from Dubas bug: Genomic DNA
was isolated by using salting out method described by
Aljanabi and Martinez?3.

Preparation of RAPD markers Reactions: RAPD
reactions were performed in an Eppendorf master cycler
PCR machine as described by Williams et al 4. According
to the recommendations of Bioneer company, the supplier of
PCR PreMix of total volume 20 pL for each reaction
contains TOP DNA polymerase 1U, dNTPs 250uM/ each,
Tris-HCI 10 mM, KCI 30mM, MgCl. 1.5 mM and stabilizer
and tracking dye. Prepared Template DNA 50ng/ pL and
primer 10 pmol were added. The PCR machine determined
according to following program: an initial denaturation 1
minute at 94C°, followed by 36 cycles of 1 minute at 92C°,
1 minute at 36C° and 2 minutes at 72C° with final extension
of 72C° for 10 minutes. PCR produces electrophoresed
Agarose gel 1.2%. Table 1 shows the primers and their
sequences from 5'to 3' end (Operon Technologies company)
which have been used in this study.
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Table 1
Primers used in this study and their sequences
from 5' to 3' end.

Primer Sequence

OPA04 AATCGGGCTG
OPB14 TCCGCTCTGG
OPF02 CAGGATCCCT
OPF09 CCAAGCTTCC
OPG02 GGCACTGAGG
OPGO08 TCACGTCCAC
OPH02 TCGGACGTGA
OPM14 AGGGTCGTTC
OPN16 AAGCGACCTG
OPS17 TGGGGACCAC

Agarose Gel Electrophoresis: Electrophoresis was
performed as described by Maniatis et al*°.

RAPD Products Analysis: RAPD products were calculated
and analyzed. The present band takes symbol (1) and the
absent band takes (0), Cluster analysis based on the results
of RAPD technique was performed using Jaccard scale for
genetic similarity between studied samples by Un weighted
pair-group method of PAST ver. 1.91.%6

Primer efficiency (E.) was calculated by equation:
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P.E.= No. primer bands / No. total bands x 100
and discriminating power (D.P.) by equation:

D.P. = No. primer polymorphic bands / No. total
polymorphic bands x 100

according to Grudman et al'’.

Results and Dissection

Random Amplified Polymorphic DNA (RAPD) markers
Reactions: Allthe 10 RAPD primers used in this study gave
polymorphic band patterns in both group of insects, but they
varied in their efficiency to reveal polymorphisms observed
by calculated efficiency in the band producing (E.) and
discriminating power (D. P.) to produce polymorphism
bands. The highest efficiency was 22% with primer OPM14
in Husainia samples, while the highest D.P. was 16.4% with
primers OPG02, OPF09 in Hilla samples. The lowest E. and
D.P. were registered in Hilla samples 3.4% and 5.9% in
primers OPF09 and OPM14 respectively. Results of E. and
D.P. for all primers and numbers of total and polymorphic
bands are shown in tables 2 and 3 for each group of insects
respectively.

Table 2
Total and polymorphic bands and Efficiency and Discriminating power\ Hilla samples.
Primer Total bands | Polymorphic bands Efficiency Discriminating
(aver.) % Power %

OPA04 3-1 6 5.7 8.9
OPB14 3-4 5 7.6 7.4
OPF09 2-7 11 13.4 16.4
OPG02 2-9 11 17.3 16.4
OPGO08 1-5 7 9.6 10.4
OPHO02 1-5 8 9.6 11.9
OPM14 3-6 4 115 5.9
OPN16 1-5 6 9.6 8.9
OPS17 1-8 9 15.3 13.4

Table 3

Total and polymorphic bands and Efficiency and Discriminating power\ Husainia samples

Primer Total bands Polymorphic Efficiency Discriminating
(aver.) bands % Power %
OPA04 1-4 4 14 16
OPB14 2-3 3 111 12
OPF09 2-3 3 11.1 12
OPG02 1-3 3 11.1 12
OPGO08 1-2 2 7.4 8
OPHO02 2 2 7.4 8
OPM14 2-6 4 22.2 16
OPN16 1-4 4 14 16
OPS17 1-4 4 14 16
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Each complementary sequence of a primer in genomic DNA
produced a band on Agarose gel, so the number of the total
bands equals to the complementary sites of the primer and
any absent band on gel with any isolate, variety, line or
individual compared with group meaning lake of annealing
site for primer on genomic DNA and this is the base of
polymorphisms in individual, species, varieties and
population®®1®, EL- Fiki'® mentioned that there is any slight
change in primer sequence caused by large polymorphisms
in RAPD patterns. According to Botestien et al’® and Smith
and Smith?!, the polymorphism is in different situations like
absence or appearance of a band (marker) in one sample only
compared to other samples and the most type of
polymorphism is sharing the appearance of band in many
samples and absence of same band in other samples.

From this point, the samples that have unique single band
were considered as special marker. From analyzing the
results of this study, we can notice such bands are less than
other studies: 4 bands in Husainia samples and 11 in Hilla
samples. In the study of detection of polymorphism in
different isolates of Rhizobia, one isolate had 6 unique
bands??. So, we can conclude the polymorphism in between
this samples (individuals) is low which corresponded with
results of Khidr et al® in the study of two groups of Goniozus
wasps from two different regions, they were more closely
related to each other than to the other group.

In general, the polymorphism between the two groups of
Dubas Bug in this study revealed that the special genetic
patterns to each group in spite of the number of polymorphic
bands varied between the two groups which were 67
polymorphic band Hilla samples, while it was only 25 band
in Husainia samples and that will affect the discriminating
power of polymorphic band to each primer'’.

Dendogram for Dubas Bug samples: RAPD results were
invested to draw genetic relationship tree (dendogram)
according to Jaccard coefficient for genetic similarity, for
Hilla samples and Husainia samples separately and for both
samples as presented in figure 1, 2 and 3. From figure 1 and
2, each group of samples has been isolated into two major
group which have minor groups, we can conclude that Hilla
samples in spite of their high polymorphism, were more
related to each other. As 7 of them (5, 6, 7, 1, 8, 2 and 3)
were isolated in minor group with less genetic distance
between 10 -28 %, which means highest genetic similarity
(90- 72 %). Husainia samples have 8 of them in minor group
with genetic distance (20-64 %) meaning a genetic similarity
of 80- 36%.

The genetic similarity is calculated according to Nei and Li**
equation which is dependent on the presence of common
bands between each tow couple of samples, meaning in
situation of two identical DNA, the genetic distance will be
equal to zero and genetic similarity is 1(100%), that means
the presence of high genetic similarity between the samples
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referring to that they share the same alleles and that how
genetic relationship is established (25).
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Figure 1: Dendogram showing relationships between
Hilla samples.
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Figure 2: Dendogram showing relationships between
Husainia samples.
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Figure 3: Dendogram showing relationships between
Hilla (1-10) and Husainia (11-20) samples
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Figure 3 represents that each group of insects keeps their
profile of polymorphism and leads to conclusion that the two
groups of dubas bug are more relative to each other within
the same group more than to other group, which have
different condition for each region as environmental
elements, geographical and geological nature, agricultural
treatment, in addition to their genetic origini®26. Dubas bug
is a lazy insect which prefers young frond and shadow places
as palm tree, spends all its life cycle in frond?":28,

Carvalho® refers to that a successful study from genetic,
ecological and evolutionary sides, can be achieved by using
suitable and available molecular marker, which is considered
important indicator for the relationship between individual
and populations. So, the importance and ability of DNA
marker and RAPD technique to detect genetic distance
between the studied samples represent and appear as
complimentary sequence of primer with template genomic
DNA, for different varieties, then to detect similar bands
between tow genomes. Similar bands are high meaning less
genetic distance, while less similar bands mean high genetic
similarity°.
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