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Molecular characterization and sensivity of common reed

(Phragmites australis) clones to Glyphosate in Iran
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Abstract
Genetic diversity of 39 clones of common reed (Phragmites australis) originating from
different geographical areas of Iran was evaluated using RAPD markers. Sixteen primers
were used and 149 scorable bands were obtained, among which 123 were polymorphic (81%).
Genetic similarity coefficients ranged from 0.44 to 0.85, with an average of 0.60. A
dendrogram was prepared on the basis of a similarity matrix of RAPD data using the UPGMA
algorithm and separated the 39 clones into four groups which were mainly in accordance with
geographical origins. To study the responses of different clones of common reed to
glyphosate and to determin the best growth stage for chemical control, a completely
randomaized design with three replications was conducted. Three factors including clone of
common reed, the glyphosate rate and treatment time were used. Clones responded
differentially to glyphosate rates and treatment at flowering stage provided the best control.

Key words: RAPD, diversity, cluster analysis, glyphosate.
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\— silvex, 2-(2,4,5-trichlorophenoxy)propanoic acid
Y- glyphosate, N-(phosphonomethyl)glycine

Y- fluazifop

¥- dalapon, 2-2-dichloropropanoic acid

O— amitrole, 1H-1,2,4-triazol-3-amine

#— gluphosinate
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Table 1- Collection codes and localities of sampled clones of common reed

el g dsb Wl i e olaSluS (gylsp diged Jowe adke (gyls p diged Joe Skl o led

Longitude E ° Latitude N° Codes Origin site Province No.
47°46' 39°33' KO-ME Moghan Ardebil 1
47° 44! 39° 30’ KO-MA Moghan Ardebil 2
48°01' 39°31’ KO-NA Moghan Ardebil 3
48°03' 39° 33’ KZ-D1 Moghan Ardebil 4
47° 54! 38° 15’ KZ-D2 Moghan Ardebil 5
47°04' 38° 50" KZ-0J Moghan Ardebil 6
55°43’ 36° 47 KZ-MO Mesgaran Khorasan 7
55° 06’ 36° 20" KZ-S1 Mashhad Khorasan 8
55°25' 36° 08’ KZ-S2 Nazarie Khorasan 9
48°26' 32°15' KE-S1 Dezful Khuzestan 10
48° 27" 32° 14" KE-S2 Dezful Khuzestan 11
48°29' 32012 KE-BI Ojirob Khuzestan 12
48°22' 32°16' KE-MA Motahhari-shahrak Khuzestan 13
47°26' 31°54' Q-BE1 Shoosh Khuzestan 14
46° 35' 31°45' Q-BE2 Shoosh Khuzestan 15
46° 56' 34°29' Q-BE3 Sarabeyavari Kermanshah 16
46° 19’ 34° 39’ MA-S1 Sarabeyavari Kermanshah 17
47°26' 34022’ MA-S2 Bisotoon Kermanshah 18
47°52' 34° 19’ T-SHR Mahidasht Kermanshah 19
51022’ 35°33’ T-SHS Shahre-Ray Tehran 20
51°13’ 35027 T-VGO Shahrake-Sinamayi Tehran 21
51°30° 35°03' T-VG1 Varamin-Goltape Tehran 22
51°36 35°09 T-VG2 Varamin-Gharchek Tehran 23
51°40 35913’ T-VG3 Varamin-Gharchek Tehran 24
51°47 35°20° T-DO1 Varamin-Gharchek Tehran 25
51° 10 35° 46’ T-DO2 Dolat abad Tehran 26
51°02 35° 40’ T-MO1 Dolat abad Tehran 27
51° 06’ 35° 50’ T-MO2 Mohammad Shahr Tehran 28
51° 14 35°57 G-GR1 Mohammad Shahr Tehran 29
51° 16’ 34° 30" G-GO1 Beheshtmasoome Qom 30
51°18" 34°39' G-GO2 Beheshtmasoome Qom 31
51° 30 34°59' G-GR2 Beheshtmasoome Qom 32
52°56’ 36°37 G-GR3 Sari Mazandaran 33
53° 04 36°29’ A-MO1 Sari Mazandaran 34
54° 16’ 36° 07 A-MO2 Gorgan Golestan 35
54°43’ 37° 10’ A-MO3 Gonbad Golestan 36
54° 51’ 37°47 A-MO4 Gonbad Golestan 37
54° 05’ 36° 30’ A-MO5 Gorgan Golestan 38
54° 28’ 36°51' A-MO6 Gorgan Golestan 39
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Table 2- RAPD primeres used, their sequence of nucleotides and the percent

of polymorphic bands produced by each primer

sl ap ) Ll slaws o 38 5 5 ' .
Kook Sk 5,3 smA >
Percent of Number of total Nucleotide sequence Primer name Marker no.

polymorphic bands bands
92 15 CCT GGG CTTC UBC 1 1
87.5 8 CCTGGGCTT A UBC 3 2
80 9 CCT GGG TTC C UBCS 3
80 9 CCTGCGCTT A UBC9 4
73.3 9 CCT GGG TGG A UBC 13 5
88 8 GGT GGC GGG A UBCI16 6
85 9 GAG GGC GGGA UBC64 7
75.6 10 GAG GGC GTG A UBC 66 8
90 8 GAG CACCAGT UBC76 9
80 9 GAG CACCAGG UBC77 10
75 8 GGG CCC GAG G UBC82 11
90 10 GGG CGCGAGT UBC 84 12
83.3 8 GGG GGC TTG G UBC89 13
80.9 10 GGG GGG TTG G UBC95 14
86.9 10 GGC GGC ATG G UBC96 15
83.3 9 ATC GGG TCC G UBC100 16
149 Total
80.98 9.31 Average
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Fig. 1- Geographic origin of the 39 clones of common reed used in this study
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Fig. 2- RAPD gel of fragments amplified from clones used UBC1 primer
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Table 3- Similarity matrix among common reed clones by Nei and Li’s coefficient based on RAPD bands

A-MO1 A-MO2 A-MO3 A-MO4 A-MO5 A-MO6 KZ-DI KZ-D2 KZ-0J KZ-MO KZ-S1 KZ-S2 MA-SI MA-S2 KE-S1 KE-S2 KE-BI KE-MA Q-BE1
A-MO1 1,00

A-MO2 078  1.00

A-MO3 076 081  1.00

AMO4 072 069 067 1.00

AMO5 073 069 064 074 1.00

A-MO6 073 074 067 076 075 1.00

KzDl 061 056 061 068 060 056 1.00

KZ-D2 062 055 061 068 061 060 084 1.00

KZ-0J 062 061 055 067 065 062 070 072 1.00

KZ-MO 070 065 058 074 071 068 072 071 083 1.00

KZS1 062 061 061 056 055 055 072 071 069 066 1.00

KZS2 065 064 059 066 064 060 069 072 070 075 071  1.00

MA-S1 049 048 052 058 050 047 066 057 059 055 059 062  1.00

MA-S2 057 055 051 063 052 061 059 062 060 064 058 063 045 1.00

KESI 064 069 057 062 061 062 056 053 068 072 066 062 055 062 1.00

KE-S2 069 068 061 067 065 069 062 062 069 068 05 063 057 055 066 1.00

KE-BI 059 064 057 061 058 053 063 064 062 064 071 068 054 061 058 056 1.00

KE-MA 066 070 058 069 063 062 062 057 063 067 066 067 053 060 065 068 083 1.00

Q-BEl 064 060 056 053 063 059 055 058 060 063 058 058 049 048 065 066 053 051  1.00
Q-BE2 067 064 058 063 058 061 059 063 065 065 063 063 056 054 065 065 059 060 0.76
Q-BE3 067 062 063 055 064 059 065 061 065 066 063 065 057 051 064 065 063 060 0.80
T-SHR 062 057 060 064 059 057 069 071 068 067 071 072 063 062 059 063 061 061 057
T-SHS 059 054 054 066 064 057 068 070 067 069 061 066 054 064 062 059 055 058 053
T-VGO 057 054 054 066 058 057 070 068 068 065 065 068 054 061 060 065 055 058 059
T-VG1 061 062 056 059 056 059 059 059 061 064 070 071 058 061 056 061 067 065 055
T-VG2 061 060 058 064 054 061 063 065 058 064 067 069 056 061 060 061 059 058 055
T-VG3 054 053 048 061 057 056 058 053 055 059 066 067 053 063 058 065 067 068 056
T-DO1 066 071 064 059 070 062 060 056 068 075 060 065 054 056 069 064 058 061 064
T-DO2 063 060 061 067 063 065 067 064 073 072 065 063 060 065 062 060 060 064 057
T-MO1 064 061 058 064 060 062 061 063 066 070 063 070 052 069 059 058 066 063 059
T-MO2 066 063 058 066 060 064 066 064 069 075 069 070 054 069 061 064 068 068 063
KO-ME 065 063 054 064 062 059 063 058 063 067 056 064 056 061 069 077 063 069 057
KO-MA 064 059 052 064 059 060 062 056 061 068 063 069 057 060 067 068 070 070 061
KO-NA 065 064 057 069 059 063 058 055 062 066 057 069 053 065 066 070 065 069 052
G-GRl 064 061 061 065 057 060 067 070 068 070 066 065 043 058 057 058 058 059 051
G-GOl 059 061 058 066 055 067 062 065 072 069 058 061 047 064 067 065 051 058 057
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Table 3 continued- Similarity matrix among common reed clones by Nei and Li’s coefficient based on RAPD bands

Q-BE2 Q-BE3 T-SHR T-SHS T-VGO T-VG1 T-VG2 T-VG3 T-DO1 T-DO2 T-MOl1 T-MO2 KO-ME KO-MA KO-NA G-GR1 G-GO1 G-GO2 G-GR2 G-GR3

Q-BE2 {9

QBE3 071 1.00

T-SHR 060 068  1.00

T-SHS 055 063 080 1.00

T-VGO  gg2 054 064 060 1.00

T-VGI o2 060 064 064 064  1.00

T-VG2 03 053 065 066 064 079 1.00

T-VG3 059 059 061 061 063 076 070 1.00

T-DO1  gg7 070 057 061 065 065 059 056 1.00

T-DO2 03 063 066 065 074 065 067 062 078 1.00

T-MO1 067 062 058 058 065 064 064 061 072 073 1.00

T-MO2 0g9 064 065 062 069 071 067 066 070 073 08  1.00

KO-ME 061 060 062 058 057 062 062 069 059 057 055 062 1.00

KO-MA 0g2 066 063 062 053 065 064 068 059 062 060 068 084  1.00

KO-NA 94 057 059 051 059 064 060 062 060 056 064 064 076 070 1.00

G-GRL 058 062 061 055 055 053 050 047 058 058 059 059 055 059 062  1.00

GGO1 o058 058 064 056 056 052 051 051 057 057 055 060 060 058 066 071  1.00

G-GO2 055 060 056 056 058 054 053 055 059 059 058 062 058 060 065 057 062  1.00
G-GR2 o> 058 064 058 068 057 059 056 065 065 062 064 058 056 063 059 068 073  1.00
GGR3 04 064 052 052 060 062 058 060 067 064 067 063 058 057 059 055 059 070 075 1.00
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Table 4- Comparison of percent injury of commn reed clones

at three glyphosate rates in the greenhouse at 40 DAT
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Table 5- Comparison of regrowth shoot dry weight (g) of commn

reed clones at three treatment times at 56 DAH
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Table 6- Comparison of regrowth shoot dry weight (g) of commn reed clones at three

glyphosate rates and three treatment times in the greenhouse at 56 DAH
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Fig. 3- Dendrogram of individual clones of common reed obtained based on RAPD data, by

UMGMA method, resulting from similarity matrix calculated with the metric of Nei & Li
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Fig. 4- Effect of clone (A), glyphosate rate (B), and treatment time (C) on common reed clones 40 DAT

based on 0 (no injury) to 100 (complete foliar necrosis) percent injury. Bars topped by different letters

are significantly ditferent according to Least Significant Difference (LSD) test (p < 0.001).
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Fig. 5- Effect of clone (A), glyphosate rate (B), and treatment time (C) on regrowth shoot dry weight
of common reed clones 56 DAH. Bars topped by different letters are significantly
different according to Least Significant Difference (LSD) test (p < 0.001)
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