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Genetic variations and relationships of Phragmites japonica and
P. communis according to water environment change

Yong-Hyun Kim and Joo-Hwan Kim*
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Abstract - We performed RAPD analysis to investigate the inter-/intraspecific relationships and regional variations of
Phragmites japonica and P. communis according to the environmental change. One hundred and fourty nine genetic effective
polymorphic bands between 300 bp and 1,900 bp were marked from RAPD PCR with nine oligoprimers. From the RAPD
analysis by Nei-Li’s genetic distance, the dissimilarity indices among the populations of Phragmites japonica were relatively
low from 0.012 to 0.061, and Phragmites communis were also low from 0.033 to 0.095. It showed the close genetic relation-
ships among the same species populations, and both species were distinctly independent with relatively high level of dissimi-
larity indices (0.043 - 0.132). The obvious genetic markers to distinguish two species were confirmed and those profiles were
suggested. From the UPGMA phenogram by RAPD analysis, both species showed the water environment related cluster
patterns by distributional regions. RAPD analysis was useful to delimit two species taxonomically and to investigate the genetic

relationships among inter-/intraspecific populations.
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Table 1. Sources of materials collection data of Phragmites japonica and P. communis and its investigation sites.

Taxa Environment Stream types Investigation sites Symb. Collection No.
Bangtae stream Midstream PJNSUI1 TUT-156251
Mountaineous (Bangtaesan) Downstream PINSU2 TUT-156252
over 600m alt.
( ) Yongamstream - ugream  PINSU3 TUT-156231
(Chiaksan)
] Gapyeong stream Upstream PINSM1 TUT-256261
Natural Moutiaineous (Myeongjisan) ~ Midstream PINSM2  TUT-256262
Sream (400~500m alt.) Naechon stream Upstream PINSM3 TUT-256241
' (Heoingseong) Downstream PINSM4 TUT-256251
Phragmites -
Jjaponica Hantan river Upstream PINSD1 TUT-356271
Flattened (Cheolwon) Downstream PINSD2  TUT-356272
(below 300m alt.) Hongcheon river ~ Upstream PINSD3 TUT-356231
(Hongcheon) Downstream PINSD4 TUT-356241
Rural Goksoo stream (Yeojoo) PJDSV1 [UT-457281
. (by Oryza sativa
Dlgturbance cultivate farms) Anseong stream (Anseong) PJDSV2 TUT-456291
tream
Urban .
(mid.-small city) Sinnae stream (Yangpyeong) PJIDSC1 TUT-657281
Natural Flattened Hantan river TUT
Sream (below 300m alt.) (Cheolwon) Downstream PCNSDI -336273
Rural Bokha stream (Icheon) PCDSV1 TUT-457282
(by Oryza sativa Goksoo stream (Yeo0joo) PCDSV2  TUT-457283
Phragmites cultivate farms) Anseong stream (Anseong) PCDSV3 [UT-456292
communis  Disturbance Rural Poch Poch PCDSV4 556261
Stream (by animal farms) ocheon stream (Pocheon) TUT-
Urban .
(mid.-small city) Sinnae stream (Yangpyeong) PCDSCI1 [UT-657282
Urban(Big city) Anyang stream (Seoul) PCDSC2 TUT-757291
*PJ : Phragmites japonica, PC : Phragmites communis
NSU : Up of Natural Stream, NSM : Middle of Natural Stream, NSD : Down of Natural Stream,
DSC : Disturbance Stream at City, DSV : Disturbance Stream at Village
3t & 1D-PCR program (Kodak Software, 2002)2 ©] Zn gl pxEk
g3fe] B2t bando) $IXE AAsHoACE
Z|Z7HA] RAPDOY| o3 #AHE SulRrtel 4
3) X2 H FUEAEA T FHHAE dSohe ERotel AREAY T
71952 &3t A7lE DNA fragment®] 7t b e K IR e e e e e R I = e
& ol 92 A0l bl 0 6} 44 9 WA o] o517 A A0 5
00 3EAskLL, A OTUS et A= EE AAsH UtH(Hardys et al., 1992). & AollAE ZHiE A= +
E} A2 P2 Nei (1972)2] genetic distanceS Tha H T gelEa 4] 4 fAEAEA 9 =33t
3} Nei and Li's2] genetic distanceS ©]-&3}0] FAE 2 TU A9 FA8AE A5t 98] RAPD 4
X] A gdPHS A&, o] 7|ZE PAUP* 4.0 $5tac o]l 93] UBC—NAPS (University of

b10 (Swofford, 2002)2] UPGMA clustering program—=
0]-8-3}4] phenogram (Fig. 4)2 ==3F91L ZF OTUZHS]
S04 §AS ARSI
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Table 2. The code and sequences of primer analysed, total number of bands and fragment size which were used in Phragmites
Jjaponica and P. communis.

Primer Sequnence (5—3") Total no. of bands Fragment size range(bp)
23 CCCGCCTTCC 18 400-1900
34 CCGGCCCCAA 21 400-1800
60 TTG GCC GAG C 11 300-1200
63 TTC CCCGCCC 14 400-1500
73 GGG CACGCG A 14 500-1800
81 GAG CAC GGG G 15 400-1500
83 GGG CTC GTG G 15 500-1500
86 GGG GGG AAGG 17 400-1500
96 GGC GGC ATG G 17 400-1400

Total 142
Mean/primer 15.7

Table 3. Genetic dissimilarity matrix caculated by Nei and Li's(1972) genetic coefficient based on RAPDs analysis of Phragmites
Japonica and Phragmites communis.

Phragmites joponica

1 I P, communis —

NSU1 NSU2 NSU3 NSM1 NSM2 NSM3 NSM4 NSD1 NSD2 NSD3 NSD4 DSvi1 DSv2 DSC1  NSD1 DSV1 DSv2 DSv3 DSv4 DSC1 DSC2

— NSU1 -

NSU2 0.012 -
P NSU3 0.023 0.019 -
f NSM1  0.034 0.022 0.019 -
g NSM2 0.025 0.021 0.021 0.022 -
77 NSM3  0.034 0.028 0.025 0.031 0.030 -
; NSM4 0.028 0.029 0.026 0.027 0.026 0.026 -
f NSD1  0.030 0.029 0.031 0.025 0.028 0.033 0.018 -
/O NSD2 0.040 0.041 0.039 0.042 0.041 0.033 0.025 0.025 -
g NSD3 0.042 0.038 0.036 0.036 0.038 0.034 0.024 0.018 0.015 -
(/: NSD4 0.035 0.033 0.031 0.034 0.035 0.032 0.022 0.022 0.017 0.020 -
a DSVl 0.048 0.052 0.041 0.039 0.049 0.030 0.034 0.038 0.032 0.031 0.029 -
DSV2 0.061 0.056 0.051 0.045 0.056 0.038 0.039 0.041 0.046 0.041 0.033 0.029 -
“— DSC 0.050 0.041 0.038 0.031 0.045 0.034 0.029 0.029 0.027 0.024 0.024 0.038 0.033 -
— NSD1 0.127 0.118 0.132 0.111 0.114 0.107 0.108 0.103 0.100 0.097 0.093 0.112 0.113 0.093 -
P. DSVl 0.091 0.088 0.097 0.083 0.085 0.081 0.082 0.067 0.070 0.075 0.084 0.082 0.078 0.075 0.066 -
(CJ DSV2 0.074 0.066 0.073 0.064 0.069 0.058 0.073 0.056 0.059 0.058 0.072 0.058 0.066 0.058 0.084 0.040 -
x DSV3 0.066 0.064 0.071 0.062 0.077 0.058 0.057 0.043 0.050 0.050 0.058 0.054 0.047 0.048 0.085 0.046 0.033 -
g DSv4 0.101 0.112 0.09 0.100 0.094 0.092 0.093 0.085 0.087 0.08 0.096 0.093 0.102 0.104 0.083 0.093 0.082 0.083 -
; DSC1 0.080 0.074 0.079 0.072 0.078 0.068 0.072 0.069 0.064 0.068 0.074 0.075 0.081 0.077 0.079 0.047 0.044 0.050 0.085 -

— DSC2 0.096 0.093 0.095 0.099 0.093 0.081 0.082 0.086 0.078 0.084 0.091 0.082 0.08 0.091 0.072 0.066 0.066 0.051 0.095 0.053 -
EAFES 5Fh o5 A&A Q1 Hhg-o] dojt primer+ 2 P2E %S RAPD marker?| = F 1427091} &
ofFen, FEHoz AelE 9709 primers HjFEE St Z} primervit} 11~21 7HE ohFstA YEFEI(Table
G+C content”} W% =9t} PCRIAS Foto] 524 2), FFE MATArelo] FLSAU AR T2 HERA)
RAPD ZHHE2 300bpollA] 1,900bp Afo]2] 7oA 2 o] THEAcHFig. 1-3).
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Fig. 1. Diagram of RAPD electrophoresis photograph with primer No. 34 Genetic marker - 420bp
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Fig. 2. Diagram of RAPD electrophoresis photograph with primer No. 73 Genetic marker - 1240bp
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Fig. 3. Diagram of RAPD electrophoresis photograph with primer No.

RAPD #4]0] o3t
sh, HlgAHEA ST o

A v FAREA g ZHR Y| 9
GRE F Yolil= 0.01294]
0,061, Zt} & WollAx= 0.03394] 0.0959] & Alo]A
% Ueto] 22 EF oA =2 /44 fd8AE
Qom, GREI Ao FIHA= 0.0430]4] 0.132
4 o A Aro| AL LehYo] dalZa) At o] H]SANE

H4:0] 2 Aol Ho|X] IGkoLt T & Aolo] FAHAL.

- 156 -

83 Genetic marker - 800bp
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