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Abstract

Since sulfonylurea (SU) herbicide-resistant Monochoria korsakowii in Seosan reclaimed
land in 1998 was reported first, herbicide-resistant weed species and their area of occurrence
have been steadily increasing. In recent years, Sagittaria trifolia resistant to SU herbicides has
been reported in Gimhae, Gyeongnam province. While collecting S. #rifolia for constructing
barcode database of major weeds we were suspicious by the continuous variation in the
leave morphology of the species. In order to identify the S. #rifolia from S. aginash we
@ barcoded the species collected from domestic using ITS and compared the sequence
CroseMark variation with the ITS sequences of S. aginash downloaded from NCBI. As a result, it
clickfor updates was found that the plants collected from the domestic did not have any variation among

individuals although they showed wide morphological variation. On the other hand,
interspecific variation between S. trifolia and S. aginash was 4.6%. Plants that are difficult
to identify using morphological characters can be identified quickly and accurately using
*Corresponding author: the barcode technique. Herbicide-resistant weeds may require different management
Phone. +82-63-238-3322 practices depending on the species even in the same genus. Domestic herbicide-resistant
Fax. +82-63-238-3838 weeds are steadily increasing. Therefore, accurate identification of these species must be
E-mail. kongsarang@korea.kr preceded for effective weed control.
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o A SUA| Al zAofl tet A4 B (Sagittaria trifolia L.)©] 1% ] 2 H(Park et al., 2013) ©]+= ALS &2}
H71XE o] Fe=ddolof oJal 1975 4] o] At proline©] leucine©| U serine . 2 | 2Hel A}l o] 2 H Tt Won
et al., 2015, 2017).
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TAE HE REoA @ F54E F2o] BAUThl sttt T3, 5] of 2] 23S AMSH A3 & o 7Hg 2
H WP IAS 2= TEA I JH o] A0 72 ZAEITHKim and Choi, 2007; Qingfeng et al., 2006;

Ohwi, 1984). 18]
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v} oloh 22 FUe Hse G| Aol ofafsh] Rok geleld A2E AT B
g

RS E vjAE 4 %i?d\:]'. 2t = AR - H SagittariaZ; 742 2] Internal transcribed spacer (ITS)
A71AE-& Hlwste] & F2 FF5kaIxt 2 A2 AAISHIH

Table 1. Plant materials used in this study.

Voucher Collection site GPS GenBank no.
WB-132 Jinae-ri 647-1, Yeoju-si, GG 37°18'26"N 127°40'45"E MG674131
WB-235 Goi-ri, 1069, Hadong-gun, GN 35°03'29"N 127° 54' 26"E MG674132
WB-239 Dokgok-gil, 67, Pocheon-si, GG 35°03'29"N 127° 54' 26"E MG674133
WB-251-1 Sangjapo-ri, 360-4, Yangpyeong-gun, GG 37°25' 19"N 127° 32' 14"E MG674134
WB-251-2 Sangjapo-ri, 360-4, Yangpyeong-gun, GG 37°25' 19"N 127° 32' 14"E MG674135
WB-265 Sinjeon-ri, 803-5, Jangsu-gun, JB 37°25' 19"N 127° 32' 14"E MG674136
WB-314 Sagok-ri, 1092-10, Jeungpyeong-gun, CB 37°25'"19"N 127° 32' 14"E MG674137
WB-317 Somae-ri, 831-2, Goesan-gun, CB 37°25'19"N 127° 32' 14"E MG674138
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rr

HF = B8 9]5}o] DNAE DNeasy Plant Mini Kit (Qiagen, USA)S ©]-85}o] A-3%] = HHof| what 2a
SFITE ITS PCR FZHH2-2 20 ng 2] genomic DNA, 0.2 mM 2] dNTP, 50 mM 2] KCI-& Z3}5l= 1X PCR Buffer,
10 pmole®] ITSS, ITS4 primer (White et al., 1990) Z12] 1 1 unit®] Tag DNA polymeraseS g 5}+o] =35ttt
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denaturation, 50°COf|A4] 187} annealing 12|11 72°CollA] 127} extensionS 4038] ottt G7|AEEH S
GenoTech (Daejeon, Korea)ol| 4] 435}t

B H A7) 4 F-2 Lasergen 8.1.5 (CodonCode Corp, Dedham, MA, USA)E ©]-8-5}] contigE 2}4d 51! BioEdit
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Table 2). Shin et al. (1997)-> %] o} GHO] X 5 77] FA-& Ao, o5 FAEY vl& 4 5 F 114
O] FA-g o]-&oto] FARE BAS T A1} 9] @53 F 2|3 Atolo] A, shi JH O] H AFHE GHo 44 7t
o] T O] G2 2 FEoletal shqitt. olef -2 Al 7HR] FA-E AR AT} Q1 o] @ B5Jt T 25 Afo] ] A
2]+ 0.7-4.5 cm, St FH 2] F-20.3-2.0 cm, &F GH O] FA 72 20-65° o] A Th(Table 2). L2t o5 Al 714
P4 L5 Ho] Zo| Fglo] LEEZ] glof HEL A ES HHols 52T FEAR o] 8T 4= gla= eIttt

(Fig. 2).

Fig. 1. Leaf variation of Sagittaria trifolia collected from Yangpyeong, Gyeonggido.
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Table 2. Ranges and means for three characters of S. trifolia and S. aginash used in this study and Shin et al. (1997).

Characters Range S. trifolia’ S. trifolid” S. aginash”
Width of lower lobe (cm) Min.-Max 0.3-2.0 0.4-2.3 0.3-1.7
Mean+=SD 0.89+0.39 1.19+0.39 0.77+0.27
Distance between two concaved points (cm) Min.-Max 0.7-4.5 0.8-4.9 0.3-3.4
Mean+SD 1.87+0.89 2.340.78 1.44+0.56
Angle of upper lobe apex (degree) Min.-Max 20-65 16.2-61 11.7-62
Mean+SD 29.94+12.07 35.28+10.81 31.7249.85
YThis study.

“Shin et al. (1997).
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Fig. 2. Range and mean for three morphological characters of Sagittaria trifolia and S. aginashi in Korea. The lengths
of bars indicate the range of leaf variation observed. Red triangle is the mean of S. trifolia measured in this study.
Green and yellow triangles indicate the mean of each character of the species obtained from Shin et al. (1997).
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wh-132-its
wh-235-its
wh-239-its
wh-261-1-its
wh-251-2-its
wh-265-its
wh-314-its
wh-317-its
JF978494.2_Sagittaria_trifolia S trifolia

S. sagitifolia

JF978484.2_Sagittaria_pygmaea_ _|S. pygmaea
LC278398.1_Sagittaria_aginashi KOR
LC278400.1_Sagittaria_aginashi KOR

S. aginashi
LC278401.1_Sagittaria_aginashi KOR

LC169553.1_Sagittaria_aginashi JPN

0.005

Fig. 3. Neighbor-joining tree inferred from the analysis of nrDNA ITS from Sagittaria. Branch lengths are proportional
to distances estimated from the two-parameter method of KIMURA. Sagittaria trifolia showed the furtherest pairwise
divergence while 5. aginashi and S. pygmaea showed the closest relationship.
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