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Abstract

Perennial weed under study Convolvulus arvensis (field
bindweed) highly distributed in all over the world. Because of its
economic impact, Convolvulus arvensis is considered one of the ten
‘world’s worst weeds. Preserve managers are most likely to find the
weed on tracts once used for agriculture or in moist locations such
as irrigated areas. Few studies have focused on the genetic DNA
variation within and among varieties of species Convolvulus
arvensis. Therefore, the aim of this study is the differentiation
between three varities of species Convolvulus arvensis, and
determine the degree of relationships between them by molecular
analysis.

In present study the RAPD is very helpful in confirm the
difference between the three varieties belong to species
Convolvulus arvensisyar arvensis, var finearfolious and var fov.
(that need further studies). The classification is confirmed by study
the finger print of the three varieties using RAPD-PCR technique,
using 12 markers where 258 specific DNA ~PCR bands as a result
of ten of the used twelve primers.

INTRODUCTION

Convolvulus is derived from the Latin, convolere, meaning to entwine, and
arvensis means ‘of fields’ (Gray, 1970). Common Names: Convolvulus species are
referred to as bindweeds. Both ‘bindweed’ and ‘wild morning-glory” are applied to all
the weedy species in the genus (Cox, 1915), but ‘field bindweed' is used almost
exclusively to refer to Convolvulus arvensis L. and is accepted by the Weed Science
Society of America as the “official” common name (Whitesides, 1979). Other common
names are ‘possession vine,” ‘creeping jenny,’ ‘creeping charlie’ (Wiese and Phillips,
1976), ‘field morning-glory,’ ‘orchard morning-glory” (Whitesides, 1979), ‘European
bindweed’ (Swan, 1980), ‘corn-bind,’ ‘morning-glory’ (Callihan ef al, 1990), and
*small-flowered morning-glory’ (Weaver and Riley, 1982). In Canada the name ‘liseron
des champs' (translation: field bindweed) may be used (Weaver and Riley, 1982). C.
arvensis is a diploid Species 2n=2x=50 (Walcott, 1937). ‘
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C. arvensis var. obtusifolium Choisy is generally the only variety recognized in
North America (Robinson and Fernald, 1908). Gray (1970) refers to two forms of field
bindweed: C. arvensis f. cardifolius Lasch., which has wide cordate leaves and broad
basal lobes, and C arvensis f. auriculatus Descr., which has linear, oblong or
lanceolate blades with acute ear-shaped lobes at the leaf bases. Sixty or more
varieties have been identified in Europe but the characteristics used to distinguish
these have been attributed to environmental factors (Kogan, 1986). Plants with
characteristics intermediate to those of these varieties are common in North America,
further discouraging the use of the varietal names in the USA (Brown, 1946).
Convé/vu/us ambigens is a hairy plant that has been grouped by Gleason (1952) with
C. arvensis. '

No previous record in Egypt for the varieties of C arvensis (Tackolom, 1974
and Boulus, 2009).

A potentially more important use of RAPD techniques is the allocation of
genotypes to specific heterotic groups which would reduce both cost and labour by
eliminating  intra-group crossing (Jain et al, 1994). The development of the
polymerase chain reaction (PCR) for amplifying DNA led to a revolution in the
applicability of molecular methods. The most common version is RAPD analysis, in
which the amplification products are separated on agarose gel in the presence of
ethidium bromide and visualized under ultraviolet light (Williams et af, 1990)
Hashemi-Petroudi et al, (2010) state that the molecular markers technology provides
novel tools for DNA fingerprinting of rice hybrids to assess hybrid seed purity. kumar
et al. (2010) used for the identification of Pplgeonpea, Cajanus cajan cultivars, the
RAPD markers for the elucidation of genetic relationships.

MATERIALS AND METHODS

Plant material

Field collection was carried out from Helwan, Cairo, Giza and Khalubia
governorates. The analysis established in Genetic Engineering Research Center,
Agriculture. Research. Cententer, at (2006-2009).

DNA-electrophoresis '(EAPD-EB): RAPD-PCR was carried out according to the
procedure given by Bagheri et a/, (1995) with minor modification.
a. Isolation of plant genomic DNA: Isolation of DNA from plants was carried
out using CTAB method.
b. Preparation of DNA samples to precipitating DNA
PCR Reactioﬁs: Amplification reaction was carried out, the primer extension
segment was extended to 5 mm at 72°C in the final cycle.



SOLIMAN, M. A.et al. 1323

Table 1. The amplification products resolved by electrophoresis.

Primer Oligonuclutide
OPA -04 5-AATCGGGCTG-3
OPA -07 5-GAAACGGGTG-3
OPA -10 . 5-GTGATCGCAG-3
OPA -14 5-TCTGTGCTGG-3
OPB -01 5-GTTTCGCTCC-3
OPB -02 5-TGATCCCTGG-3
OPB -03 5-CATCCCCCTG-3
OPB -04 5-GGACTGGAGT-3
OPB-07 5- GGTGACGCAG-3 !
*OPB-10 5-CTGCTGGGAC-3
OPB -15 5-GGAGGGTGTT-3
OPC -07 5-GTCCCGACGA-3

d. Gel electrophoresis and visualization of DNA bands
Table (1): Decamer oligonucleotide primers used in PCR-RAPD techniques. .
e- Photography of agarose gels '

Agarose gels were examined on UV transilluminator filter by ultraviolet light
(302 nm wavelength) to detect the ethidium bromide/DNA complex by using Polaroid
film type 57 (ASA3000) (Sambrook ef al,, 1989). :
Data analysis:

RAPD bands were scored as 1(present) or 0 (absent) in a binary matrix for
each primer. A conservation criterion for the selection of bands was used. Only
reproducible and well fined bands were considered as potential polymorphic markers.
Average taxonomical distance (DIST) was generated by using the similarity of interval
data program (SIMINT) in order to measure the dissimilarity between the three
varieties. Clustering was performed using the unweighted-pair-group method with
arithmatic mean (UPGMA) by using sequential, agglomerative, hierarchial and nested
clustering method (SAHN) as defined by Sneath and Sokal (1973). The output of
SAHN-clustering program was present in the form of phenogram by using the tree
display graphic (TREEG).

Statistical analysis:

An IBM compatible PC was used to store and analyze the data and to produce
graphic presentation of important results. Calculations were done by means of
statistical software package namely ” SPSS".
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RESULTS AND DISCUSSION

RAPD analysis technique has used extensively for varietal identification,
phylogenetic relationships, Pparentage determination and marker assisted selection in a
wide range of plant species because of its simplicity (Soliman et af 2007). The
sensitivity of the RAP-PCR technique was higher than the methods of fingerprinting in
terms of the samples quantity and results quality (Ei-anany, 2002) Epplen and
Lubjuhn (1999), reported that DNA fingerprinting has been successfully applied to
plants to develop genetic profiles. It has become an important tool in diverse fields of
plant population research e.g. the study of breeding systems, genetic relatedness
between or within Species and populations, assessment of gene flow and gene
identification,

RAPD analysis has been used in present investigation to differentiate between
the three verities under study. RAPD is acronym coined by William ef a/, (1990) for
Random Amplified Polymorphic DNA. The term random may somewhat misleading in
that the only random component is the sequence of a prime rather than regions
amplified.

More recently, PCR-based marker system have became available. One of
these has been called RAPD-PCR (Newbuy and Ford, 1993). In this method, short
oligonucleotides of arbitrary sequence were used singly to support the amplification
region of the test plant genome and amplification products are separated by gel
electrophoresis. The amplified DNA fragments were refers to as RAPD markers,
Differences between genotypes as reflected as differences in these banding patterns
(Virk et a/,1995),

Primer OPA7 showed three major band at 1897, 801 and 220 bp for all studied
varieties. Var. arvensis and ﬁov have common bands at mol. wt. 3081 and 1614 bp.
Var. arvensis showed five characteristic bands at mol, wt. 1614, 1529 , 994 , 892 f
467 and 288 bp, while var nov showed one band of 1049 bp.

Primer OPA10 showed ten major bands at mol. wts. 3822, 614, 1107, 942, 301, 719,
612, 580, 338 and 288 bp. One common bands for var. linearfolious and nov. at mol,
wt. 443 bp in addition to one characteristic band at mol, wt. 2230 bp for var. arvensis,
and one band at mol, wt, 1897 bp for var. finearfolious has, while var. nov. showed
one band at mol. wt, 1233 bp.

Primer OPA14 showed four major bands at mol. wt, 1049, 801, 443, and 245 bp. Two
common bands for both var. arvensis and now. at mol. wt. 2621 and 1614 bp and one
common for var. arvensis and var. fiov. Var. arvensis showed four characteristic
bands at mol. wts. 1449, 338 , 288 and 220 bp. Var, finearfolious showed one band
at mol. wt, 1301 bp, while var. 7ov. at mol. wt. 580 bp, -
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Primer OPB2 showed one major band at mol. wt. 528 bp. One common band for var.
arvensis and var. nov. at mol. wt. 452 bp.

Primer OPB3 showed two major bands at mol. wts. 1336 and 849 bp. One common
band for var. arvensis and var. linearfolious at mol. wt. 476 bp. Var. finearfolious
showed one characteristic band at 931 bp while, seven bands for var. nov. at mol
wts 2615, 2127, 1730, 1032, 797, 429 and 315 bp.

Primer OPB10 showed three major bands at mol. wts. 1407, 1032 and 884 bp. Two
common bands for var, arvensis and var. nov. at mol. wts. 1643 and 616 bp. Var.
arvensis have three characteristic bands at mol .wts 2359, 528, and 429 bp, while
var. nov. showed two bands at mol. wts 1269 and 476 bp.

Primer OPA4, showed 10 major bands at mol. wts. 2342, 1994, 1444, 1229, 758,
580, 443, 304, 259 and 209 bp.

Primer OPB15 showed has six major bands at mol. wis. 2472, 1369, 891, 549, 598
and 304 bp. Var. arvensis showed four characteristic bands at mol wts 1046, 645,
467 and 339 bp while, two characteristic bands for var. nov. at mol. wts. 1791 and
1524 bp.

Primer OPB1 showed 10 major bands at mol. wts. 2726, 1935, 1433, 1315, 1157, 933,
857, 535, 432 and 258 bp.

Primer OPB7 showed six major bands at mol. wts. 1108, 821, 691, 535, 396 and 306
bp. Two common bands for var. arvensis and /linearfolious at mol. wts. 635 and 364
bp in addition to one at mol. wt. 1017 bp for var. arvensis, one for var. arvensis and
var. nov. at mol. wt.. 933 bp, one band for var. finearfolious and var. nov. at mol. wt.
1062bp.

According to the present results of RAPD-PCR for var. nov which showed some
specific bands of 1049 bp in case of using the OPA7 primer, 1233 bp in case of using
OPA10 primer, 580 bp in case of using primer OPA14, seven bands at mol. wts. 2615,
2127, 1730, 1032, 797, 429 and 315 bp in case of using primer OPB3, two bands at
mol. wts. 1269 and 476 bp in case of using primer OPB10 and two characteristic
bands at mol. wts. 1791 and 1524 bp in case of using primer OPB15, rather than the
other two varieties which indicate that Convolvulus var. sov may consider as one new
variety. In this respect, additional results for anatomical and morphological using
Scanning Electron Microscope features may be evaluated.

The resulting dendogram (fig.2), show that var. linearfolious is separated from the
other varieties at 0.76 bp. The var. arvensis and var. /ov. separated at 0.78bp.
According to the present results of RAPD-PCR for var. smov which showed some
specific bands of 1049 bp in case of using the OPA7 primer, 1233 bp in case of using
OPA10 primer, 580 bp in case of using primer OPA14, seven bands at mol. wts. 2615,
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2127, 1730, 1032, 797, 429 and 315 bp in case of using primer OPB3, two bands at
mol. wts. 1269 and 476 bp in case of using primer OPB10 and two characteristic
bands at mol. wts. 1791 and 1524 bp in case of using primer OPB15, rather than the
other two varieties which indicate that Convolvulus var. nov may consider as one new
variety. In this respect, additional results for anatomical and morphological using
Scanning Electron Microscope features may be evaluated.

_ABCABCABC

Figer(1): RAPD PCR pattern of three different varieties of C. arvensis(A=var. arvensis,

B=var. /inerfolius,C= var. nov)
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