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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 

!�  glyphosate, N-(phosphonomethyl)glycine 

!x  fluazifop 

!v  dalapon, 2-2-dichloropropanoic acid 

!{  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 

*���'  
No. 

��� 
� ����� �.� ��D��  
Province 

��� 
� ����� �.� �4	=�  
Origin site 

-����EDF�   
Codes 


"��:�
G# H
� 

Latitude N° 


"��:�
G# B�I  
Longitude E °  

1 Ardebil Moghan KO-ME 39° 33′� 47° 46′ 

2 Ardebil Moghan KO-MA 39° 30′ 47° 44′ 
3 Ardebil Moghan KO-NA  39° 31′ 48° 01′ 
4 Ardebil Moghan KZ-D1 39° 33′ 48° 03′ 
5 Ardebil Moghan KZ-D2 38° 15′ 47° 54′ 
6 Ardebil Moghan KZ-OJ 38° 50′ 47° 04′ 
7 Khorasan Mesgaran KZ-MO 36° 47′ 55° 43′ 
8 Khorasan Mashhad KZ-S1 36° 20′ 55° 06′ 
9 Khorasan Nazarie KZ-S2 36° 08′ 55° 25′ 

10 Khuzestan Dezful KE-S1 32° 15′ 48° 26′ 
11 Khuzestan Dezful KE-S2 32° 14′ 48° 27′ 
12 Khuzestan Ojirob KE-BI 32° 12′ 48° 29′ 
13 Khuzestan Motahhari-shahrak KE-MA 32° 16′ 48° 22′ 
14 Khuzestan Shoosh Q-BE1 31° 54′ 47° 26′ 
15 Khuzestan Shoosh Q-BE2  31° 45′ 46° 35′ 
16 Kermanshah Sarabeyavari Q-BE3  34° 29′ 46° 56′ 
17 Kermanshah Sarabeyavari MA-S1 34° 39′ 46° 19′ 
18 Kermanshah Bisotoon MA-S2 34° 22′ 47° 26′ 
19 Kermanshah Mahidasht T-SHR  34° 19′ 47° 52′ 
20 Tehran Shahre-Ray T-SHS  35° 33′ 51° 22′ 
21 Tehran Shahrake-Sinamayi T-VGO 35° 27′ 51° 13′ 
22 Tehran Varamin-Goltape T-VG1  35° 03′ 51° 30′ 
23 Tehran Varamin-Gharchek T-VG2  35° 09′ 51° 36′ 
24 Tehran Varamin-Gharchek T-VG3  35° 13′ 51° 40′ 
25 Tehran Varamin-Gharchek T-DO1 35° 20′ 51° 47′ 
26 Tehran Dolat abad T-DO2 35° 46′ 51° 10′ 
27 Tehran Dolat abad T-MO1 35° 40′ 51° 02′ 
28 Tehran Mohammad Shahr T-MO2 35° 50′ 51° 06′ 
29 Tehran Mohammad Shahr G-GR1 35° 57′ 51° 14′ 
30 Qom Beheshtmasoome G-GO1 34° 30′ 51° 16′ 
31 Qom Beheshtmasoome G-GO2  34° 39′ 51° 18′ 
32 Qom Beheshtmasoome G-GR2 34° 59′ 51° 30′ 
33 Mazandaran Sari G-GR3 36° 37′ 52° 56′ 
34 Mazandaran Sari A-MO1 36° 29′ 53° 04′ 
35 Golestan Gorgan A-MO2 36° 07′ 54° 16′ 
36 Golestan Gonbad A-MO3 37° 10′ 54° 43′ 
37 Golestan Gonbad A-MO4 37° 47′ 54° 51′ 
38 Golestan Gorgan A-MO5 36° 30′ 54° 05′ 
39 Golestan Gorgan A-MO6 36° 51′ 54° 28′ 



                                                                            ������ � (�:; 
���� ��� : -�#<< *���' %, -=��� %$>??  

  

  

 �O�

 B�-#,C �T�' � ���
*,�8,& 
P�,* �b7�/"� �' �'��F�� '�,/ ���3	7�36   

�&�� 3	7�36 3� ]�,* ��� �
P,* 
�5� ��U ���  
Table 2- RAPD primeres used, their sequence of nucleotides and the percent  

of polymorphic bands produced by each primer 

*���'  
Marker no. 


�"�
J  
Primer name 

-�K�L���� 
���K ��  

M3 M  →  MM5M  
Nucleotide sequence 

-���  �-�K  ���  

N�:��� 
�J  
Number of total 

bands 

-��� -O�   ���  

N�:��� 
�J  
Percent of 

polymorphic bands 
1 UBC 1 CCT GGG CTT C 15 92 

2 UBC 3 CCT GGG CTT A 8 87.5 
3 UBC5 CCT GGG TTC C 9 80 

4 UBC9 CCT GCG CTT A 9 80 

5 UBC 13 CCT GGG TGG A 9 73.3 

6 UBC16 GGT GGC GGG A 8 88 

7 UBC64 GAG GGC GGGA 9 85 

8 UBC 66 GAG GGC GTG A 10 75.6 

9 UBC76 GAG CAC CAG T 8 90 

10 UBC77 GAG CAC CAG G 9 80 

11 UBC82 GGG CCC GAG G 8 75 

12 UBC 84 GGG CGC GAG T 10 90 

13 UBC89 GGG GGC TTG G 8 83.3 

14 UBC95 GGG GGG TTG G 10 80.9 

15 UBC96 GGC GGC ATG G 10 86.9 

16 UBC100 ATC GGG TCC G 9 83.3 

Total   149  

Average   9.31 80.98 

  

D��P.� � �) 

��A;"  �RAPD : �     �'��F�� '�,/ 3	7�36  v�   �&'3$ �
P,* �&��  .     3	7�36 3� ]�,F/ �,; Q�

x /�         X
� X7� �' Q$ '3$ �
P,* �&��  �x   �5� ��U �&�� 
  �&'�' 2�#&  .     "� ���R&�� '��=*�   �R*  { 

    ',� 3
\F/ 3	7�36 3� �' .   �5� ��U ���31&�#& ]�,F/
    ��3	7�36 �'  /�x    ',� �T�'     XR7� QR$

   "� 2�j
/x/�x     3	7�36 �' �T�' UBC13   �* ��     3	7�36 �' �T�' UBC1     ',R� 3
\F/ )   i��R�� .(

RAPD    3� �� 
%
F&G A��:�    _��� �x   �5� ��U 31&�#& 
   X
� x�     �
R& 2,�8 vv/�    �R* �{/� 

 '" X
	K*) i���x.(  



�� � !��" ����7 :��� 
��
� � 
������ ����	� ���� ����� ��� �� 
� ��� ��
"� �  !������� ��  

  

  

  �OO

  

  

  

  

  

  

  

  

  

  

  

  

  

 ��'$C 6��3\� b�8�3
�
7^)/  ���<	�  ����2,�8  ���& 
  
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-D1 KZ-D2 KZ-OJ KZ-MO KZ-S1 KZ-S2 MA-S1 MA-S2 KE-S1 KE-S2 KE-BI KE-MA Q-BE1

A-MO1 1.00

A-MO2 0.78 1.00

A-MO3 0.76 0.81 1.00

A-MO4 0.72 0.69 0.67 1.00

A-MO5 0.73 0.69 0.64 0.74 1.00

A-MO6 0.73 0.74 0.67 0.76 0.75 1.00

KZ-D1 0.61 0.56 0.61 0.68 0.60 0.56 1.00

KZ-D2 0.62 0.55 0.61 0.68 0.61 0.60 0.84 1.00

KZ-OJ 0.62 0.61 0.55 0.67 0.65 0.62 0.70 0.72 1.00

KZ-MO 0.70 0.65 0.58 0.74 0.71 0.68 0.72 0.71 0.83 1.00

KZ-S1 0.62 0.61 0.61 0.56 0.55 0.55 0.72 0.71 0.69 0.66 1.00

KZ-S2 0.65 0.64 0.59 0.66 0.64 0.60 0.69 0.72 0.70 0.75 0.71 1.00

MA-S1 0.49 0.48 0.52 0.58 0.50 0.47 0.66 0.57 0.59 0.55 0.59 0.62 1.00

MA-S2 0.57 0.55 0.51 0.63 0.52 0.61 0.59 0.62 0.60 0.64 0.58 0.63 0.45 1.00

KE-S1 0.64 0.69 0.57 0.62 0.61 0.62 0.56 0.53 0.68 0.72 0.66 0.62 0.55 0.62 1.00

KE-S2 0.69 0.68 0.61 0.67 0.65 0.69 0.62 0.62 0.69 0.68 0.59 0.63 0.57 0.55 0.66 1.00

KE-BI 0.59 0.64 0.57 0.61 0.58 0.53 0.63 0.64 0.62 0.64 0.71 0.68 0.54 0.61 0.58 0.56 1.00

KE-MA 0.66 0.70 0.58 0.69 0.63 0.62 0.62 0.57 0.63 0.67 0.66 0.67 0.53 0.60 0.65 0.68 0.83 1.00

Q-BE1 0.64 0.60 0.56 0.53 0.63 0.59 0.55 0.58 0.60 0.63 0.58 0.58 0.49 0.48 0.65 0.66 0.53 0.51 1.00

Q-BE2 0.67 0.64 0.58 0.63 0.58 0.61 0.59 0.63 0.65 0.65 0.63 0.63 0.56 0.54 0.65 0.65 0.59 0.60 0.76

Q-BE3 0.67 0.62 0.63 0.55 0.64 0.59 0.65 0.61 0.65 0.66 0.63 0.65 0.57 0.51 0.64 0.65 0.63 0.60 0.80

T-SHR 0.62 0.57 0.60 0.64 0.59 0.57 0.69 0.71 0.68 0.67 0.71 0.72 0.63 0.62 0.59 0.63 0.61 0.61 0.57

T-SHS 0.59 0.54 0.54 0.66 0.64 0.57 0.68 0.70 0.67 0.69 0.61 0.66 0.54 0.64 0.62 0.59 0.55 0.58 0.53

T-VGO 0.57 0.54 0.54 0.66 0.58 0.57 0.70 0.68 0.68 0.65 0.65 0.68 0.54 0.61 0.60 0.65 0.55 0.58 0.59

T-VG1 0.61 0.62 0.56 0.59 0.56 0.59 0.59 0.59 0.61 0.64 0.70 0.71 0.58 0.61 0.56 0.61 0.67 0.65 0.55

T-VG2 0.61 0.60 0.58 0.64 0.54 0.61 0.63 0.65 0.58 0.64 0.67 0.69 0.56 0.61 0.60 0.61 0.59 0.58 0.55

T-VG3 0.54 0.53 0.48 0.61 0.57 0.56 0.58 0.53 0.55 0.59 0.66 0.67 0.53 0.63 0.58 0.65 0.67 0.68 0.56

T-DO1 0.66 0.71 0.64 0.59 0.70 0.62 0.60 0.56 0.68 0.75 0.60 0.65 0.54 0.56 0.69 0.64 0.58 0.61 0.64

T-DO2 0.63 0.60 0.61 0.67 0.63 0.65 0.67 0.64 0.73 0.72 0.65 0.63 0.60 0.65 0.62 0.60 0.60 0.64 0.57

T-MO1 0.64 0.61 0.58 0.64 0.60 0.62 0.61 0.63 0.66 0.70 0.63 0.70 0.52 0.69 0.59 0.58 0.66 0.63 0.59

T-MO2 0.66 0.63 0.58 0.66 0.60 0.64 0.66 0.64 0.69 0.75 0.69 0.70 0.54 0.69 0.61 0.64 0.68 0.68 0.63

KO-ME 0.65 0.63 0.54 0.64 0.62 0.59 0.63 0.58 0.63 0.67 0.56 0.64 0.56 0.61 0.69 0.77 0.63 0.69 0.57

KO-MA 0.64 0.59 0.52 0.64 0.59 0.60 0.62 0.56 0.61 0.68 0.63 0.69 0.57 0.60 0.67 0.68 0.70 0.70 0.61

KO-NA 0.65 0.64 0.57 0.69 0.59 0.63 0.58 0.55 0.62 0.66 0.57 0.69 0.53 0.65 0.66 0.70 0.65 0.69 0.52

G-GR1 0.64 0.61 0.61 0.65 0.57 0.60 0.67 0.70 0.68 0.70 0.66 0.65 0.43 0.58 0.57 0.58 0.58 0.59 0.51

G-GO1 0.59 0.61 0.58 0.66 0.55 0.67 0.62 0.65 0.72 0.69 0.58 0.61 0.47 0.64 0.67 0.65 0.51 0.58 0.57

G-GO2
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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-MO1 T-MO2 KO-ME KO-MA KO-NA G-GR1 G-GO1 G-GO2 G-GR2 G-GR3

Q-BE2 1.00

Q-BE3 0.71 1.00

T-SHR 0.60 0.68 1.00

T-SHS 0.55 0.63 0.80 1.00

T-VGO 0.62 0.54 0.64 0.60 1.00

T-VG1 0.62 0.60 0.64 0.64 0.64 1.00

T-VG2 0.63 0.53 0.65 0.66 0.64 0.79 1.00

T-VG3 0.59 0.59 0.61 0.61 0.63 0.76 0.70 1.00

T-DO1 0.67 0.70 0.57 0.61 0.65 0.65 0.59 0.56 1.00

T-DO2 0.63 0.63 0.66 0.65 0.74 0.65 0.67 0.62 0.78 1.00

T-MO1 0.67 0.62 0.58 0.58 0.65 0.64 0.64 0.61 0.72 0.73 1.00

T-MO2 0.69 0.64 0.65 0.62 0.69 0.71 0.67 0.66 0.70 0.73 0.85 1.00

KO-ME 0.61 0.60 0.62 0.58 0.57 0.62 0.62 0.69 0.59 0.57 0.55 0.62 1.00

KO-MA 0.62 0.66 0.63 0.62 0.53 0.65 0.64 0.68 0.59 0.62 0.60 0.68 0.84 1.00

KO-NA 0.64 0.57 0.59 0.51 0.59 0.64 0.60 0.62 0.60 0.56 0.64 0.64 0.76 0.70 1.00

G-GR1 0.58 0.62 0.61 0.55 0.55 0.53 0.50 0.47 0.58 0.58 0.59 0.59 0.55 0.59 0.62 1.00

G-GO1 0.58 0.58 0.64 0.56 0.56 0.52 0.51 0.51 0.57 0.57 0.55 0.60 0.60 0.58 0.66 0.71 1.00

G-GO2 0.55 0.60 0.56 0.56 0.58 0.54 0.53 0.55 0.59 0.59 0.58 0.62 0.58 0.60 0.65 0.57 0.62 1.00

G-GR2 0.62 0.58 0.64 0.58 0.68 0.57 0.59 0.56 0.65 0.65 0.62 0.64 0.58 0.56 0.63 0.59 0.68 0.73 1.00

G-GR3 0.64 0.64 0.52 0.52 0.60 0.62 0.58 0.60 0.67 0.64 0.67 0.63 0.58 0.57 0.59 0.55 0.59 0.70 0.75 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 


� ����  

Clone 
!������� !S�T  *
UV� * �� W
����� 

Glyphosate rate (kg ai/ha)  
��D�� �   

  1  1.8 3  
G-GR3 58.33 kl 79.44 defgh 86.00 ab 

T-VGO 43.11 m 73.11 i 75.00 ghi 

A-MO1 42.00 m 64.00 j 84.75 abcd 

Q-BE2 52.78 l 73.00 i 88.33 a 

KZ-D1 54.56 kl 76.22 fghi 75.11 ghi 

KE-S1 53.56 kl 73.89 hi 81.56 bcdef  
KO-MA 57.78 jk 74.00 hi 85.89 ab 

T-MO1  40.00 m 77.33 efghi 80.11 cdefg 

MA-S1 57.00 kl  75.00 ghi 82.64 bcde 

MA-S2 59.00 jk 85.44 abc 88.67 a 

�' '��-���&���& 317�57 �� ���' 
�=/ �0Fk� �3F#/ ��3. ��.  
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Table 5- Comparison of regrowth shoot dry weight (g) of commn  

reed clones at three treatment times at 56 DAH 

 ����
�   
'�J Y� ���A  

Growth stage 
  

Clone  
,CX
�
�   

2-5 leaf 

XC<
�
�   

5-7 leaf  


�  ��  

Panicle formation  
A-MO1 6.11 ac  7.56 a 3.78 jklm 

G-GR3 4.00 fghij 3.33 ijkl 1.89 n 

KE-S1 cdefgh  4.56 7.00 ab 3.67 jklm 

KO-MA 3.42 ghijk 2.89 jklm 2.33 mn 

MA-S1 3.44 hijk 3.42 hijk 3 klmn 

MA-S2 4.11defghi 3.56 hijk 2.33 mn 

Q-BE2 4.22 defghi 5.67 bcd 2.67 ln 

T-MO1  5.11 cde 4.78 cdefg 4.44 ijkl 

T-VGO 7.33 a 7.67 a 4.89 efghij 

KZ-D1 5.11 cdef 5.89 abc 5.89 cdefg 


�=/ �0Fk� �3F#/ ��3. ����' '��-� �&���& 317�57 �� ���'.  
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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 

!������� !S�T    
'�J Y� ���A 

Treatment time 
  

)��D�� �  *
UV� * �� W
�����(  
Glyphosate rate (kg ai/ha) 

,CX
�
�   
2-5 leaf 

XC<
�
�   
5-7 leaf 


�  ��  
Panicle formation 

1 6.47 a 7.17 a 6.27 a 

1.8 4.20 b 4.27 b 4.77 bc 

3  3.57 c 3.60 c 0.10 d 


�=/ �0Fk� �3F#/ ��3. ����' '��-� �&���& 317�57 �� ���'.  
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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 

Similarity Coefficient 
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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 different 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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