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Abstract: Paspalum distichum and P distichum var. indutum are perennial weeds of
the family Poaceae that prefer moist environments such as waterfronts and waterways.
The origin of both species is North America. P distichum is distributed all over the world.
However, P distichum var. indutum occurs only in the United States, Japan, and Korea.
For this reason, in many countries, P distichum and P distichum var. indutum are
classified as the same species. In other words, P distichum var. indutum is a different
ecological type of P distichum. Both species can reproduce and spread mainly by
rhizome fragments rather than seeds. This rhizome has a characteristic that it does not
germinate if it is buried in the ground with depth of more than 3cm. As a management
method for P distichum and P, distichum var. indutum in agricultural lands (paddy fields),
it is effective to combine cultural control and chemical control methods. In other words,
combining deep plowing and harrowing can suppress the budding of water sparrow
that has invaded paddy fields or fallow paddy fields. After that, these two species that
germinate can be controlled by spraying soil treatment herbicides such as butachlor and
thiobencarb or foliar treatment herbicides such as cyhalofop-butyl and fenoxaprop-p-
ethyl.

cyhalofop-butyl, ecosystem disturbance plant, herbicide, Paspalum
distichum, R distichum var. indutum
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287} 90 (Ha et al. 2014), T & ZE= 507t 375 (Lee et al.
2015b), U Z= 637 49278 (Lee et al. 2017), H&E
A7z 527} 275 (Lee et al. 2016)°|th. 18 d] EoF
= A/l whet HAste HExe G ZAEZA] &
okt =ofl HA o= x4 (aquatic) = T =
(hygrophyte) 0] 11, &} yrlof] WA oh= = A%
% (xerophyte) & & 4= QAT 0|52 F7 Ao EAYst=
ZzubS Aot o2 ZASH Aol 7)o ECFrRE A8 A
of whg Fzxol ZFHA7]7] o= F=steh
ARARHAE 165 T FTdHY 248 B 54
ZZA0 A Agots A2 2T 02 EFAT (Paspalum
distichum L.)2} B@EFM T (P. distichum var. indutum
Shinners) |t} (KLIC 2021). °]&2 ¢Ht& o7 =50}
=2 (water way), T2l A45k= BT} (Poaceae) A1 E =
Park(1995)°ﬂ JOH Aoz HiEQrh ol A&
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E}O A As) 5 01?-_ 2002\ 39 7 AHA LA E
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6414l (2n=60) 3L 48174 (2n=40) 7HA| o] L2 oLt
(Kadono 1985; Shibayama 1988), ©F2 I E[ L] A= sHA|
(2n=50)2 713 BAN] = Ikl SF%IT}(CABI 2022).
weba] 2= ST 9 o] () E= T
AHFox Hi= Zo] gsirtal Az o] B>
IKAS (2022) 2} NIE (2022) ol A &= 2otz 4= 9]t
2R S-aukate] of 2] B9lo)u} A4 (Kim and Park
2009; ME 2020; ME and NIE 2021)°l4 &30} d&
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2Hte] AT} S22 oA WAYSEIL QITh(KEITI 2021).
=M= 72 UE AN s, ddi=z 7]4
(brackish water, HFFET} TlE0] 4Q) SR A X 2t
At G2} 7191 ol A& ATt (Leithead et al. 1971).

ol 40w Yt froof EAo]l 2 Aog AtnH
ct.

A 9] AiA] = Bope|7t T OFAJo} 2|
doz fEuyetE HET FobA 0}01]/\11?—51 ddf of
W27}, GH7HA] @& A go| A B35t Utk (GBIF
2022a, Fig. 1A). 55| &5, A, 0|2}, AH]] oA
= Ex}/\ﬂjqﬂ. /\171- HOH;O'ZE j_aj_y o e% 1:!_1 1]%_3]]
A ZH S 7] (EPPO, European and Mediterranean Plant
Protection Organization)= A QHAE=E, 422 F
o] A Qast o#jFo g A %At (ME and NIE
2021). A= SR oIA Hol st e R W
oF 1 ure] o2 s2ES] 9 FE=E QyAoh A
1, Z=otE|ot Foll A HYste] F4tstar it (CABI
2022). @23 T O] YA Bot2|7to|u 7 A A1 A

= Fot| a7}, feutetel dofvt Rt Ao
2 4321 9t} (Allred 1982; GBIF 2022b, Fig. 1B). ¢-2]
kol A E3A oF D21 S SAlo] Hlw ek 2
Park (2009) ©|th. 2|2F=0] ©] & & H|wsto] 17 Ald
S}= Fig. 29} 2Tt

Uzt At BT = 2 E R 1”J
oAl FHEAL7AA] S¢S whet E s, dehd:
BAEENA T o] FAL At (Fig. 3). 591, %70} st
ol F9lstA 24ts o] Aot (Kim and Park 2009;
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(A)

(B)

Fig. 1. Distribution status of Paspalum distichum (A) and P distichum var. indutum (B) in the world. Dots indicate density of occurrence (yel-
lows are low, reds are high). *Sources: GBIF 2022a (A) and GBIF 2022b (B), respectively.

KEITI 2021). Lim et al. (2017) 2] E.31o] oJ5tH, Y57t 5t
T FHY BE AHFAAN ST E Pk 4 =S
o] @<= Tl W2 HAoR FR5tY Qe AoR
A=At AAY ke TR A QAL E 55
Etal 5HF ] of] A& o17] T e (ME and NIE 2021).
75 iske} pislo] @A) ) LI Yol A MaxEnt
(Maximum Entropy Model) & ©|-83F e Soll= F &
2T Are 4oz HA8 Aolaky 9t (KEITI
2021, Fig. 4). 12|11 & Fo] th3t RCP (Representative
Concentration Pathways) 7 |53} A2 (4.59) 8.5)°l

ofah, 304 et 7|23t Hogo] AST4E RCP 45

A Zol=kal F T (KEITI 2021). BHHO| RCP 2.6 A
U5 Agotd, 23 u= Ad Asietat Aol
A 3A Hgactal, S0 AE WSS SHe=E SU1E
4= Qlrh Z12]a1 RCP 8.5 AlUHe] 204l MaxEnt= B oSt
%2 RCP 2.6 AlHHE] 2.} FARRE fidS Helou W&
oA ] =2 B H|-go] A ZE T (Cho and Lee 2015;
Byeon et al. 2018).
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(A) (B)

Fig. 2. Comparison of illustrations between Paspalum distichum
(A) and P distichum var. indutum (B). Scale bar, 20 mm. The arrow
indicates difference between the two species.
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ST} HERAN T BE A&7 234H, =0
20~50 cm, 7] (basement)+= FH 9|5} ZEolH nl
of| A Be]7h ok FERA ] o] ofefjX0] & x e} mit], 1
231 Qo] Istar 71 Ay o] Ho] WASH= o] ERAY
1] ¢} T2t} (Kim and Park 2009). 12]1 &A1 9] 22
8~9of W, ShA] (ZAH)) = 2~370] F o2 o]Foi]
295 G950 a7t v, DT = Eol 9~
10€0] mw, 3tA= 2~37]9] F o= o] FojA|H, 71719
T2 2~459] 2547F E2] 9] AT (Kim and Park 2009).

23T = S Y] B (e AER) o= =1
HolA F-5om WA, EANm H} ¢lo] 241 Afo]
A6t a ZTEAO] T T & (trichome)0] W1 7] 3
G919 §T457 S B olel AR B Bkt =

Aol Aot (Kim and Park 2009).
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2 At} (Kim and Park 2009).

S o] FAIAES AAl= oAt 46~50F, B
A= 80~90FH ALolth o] FollA 7ol AA S5kl
YASAE ABatet=d 9] &2 7Rt F9
Zeregel] whet ezt derd o2 5~20% FL o] U4
2 Holoh 3= SRS =2 SR A
2 At o] A2 A EEG O ArEdr]el dojuh= |
A o] B2/ ook S 9] W JHET SR
RAFEEo] Ao Ao EapHAlo] AAH o B ZQ5hA] oF

= o]57F 3 1th(Kim and Park 2009). HHHo] €&
Ao o] T2 Ak st f1F Frof wet o
2 olatg oF 1009 (87~1171) FolH, ol HA
U ol m*F oF 109Fg ) o2tk FAH9] S =
Lol A 19 o)ifolut AAE FAFe] 5~10% 7t AYE
SICH(KEITI 2021). £AHE 52 B2 Ed) o]55tH &
AbEIT Faell= FrHAdo] et dATAE s~10°CY
A2 ARt Fax70] & & o) A5k FHolA
ZHdEt 23N O] FAh= FrAde] el AR 5t
o] 2|20 2 EfutEth(Kim and Park 2009). =31 FAt
o] 27 ol i= 28~35°Colal Fo oJsf| FXI=, 11
Aol so°co] HxFEA0| A F43 (after ripening) SHH EHo}
7} 7FEE A, RS FAHE B4t (HLS04) 0l 30~60F 5
oF &1 60~95% LoHHA T (Buhler and Hoffman 1999).
=231 9] T ol = 24 20°C, 4] 30°CO|
T} (Kim and Park 2009).

S u et DA o] A5 (REA)2 o]
T 01 g o gk Zfe] mirut dop qlojx 11 wirofl A
A EEstar Aol HA AjAste] [-89F wAldo]
o eu A E St @R oA 2] kEH ©
H-E 25 wfolsiA|Rt el d-& & of miEE AL AbAart
55 GieolA= sl Aol EA] ¢=Th(Kim and
Park 2009). Lee et al. (2003)= =31 &7]9] Adst
ntrj el FEglo] oA & 30¢ellE 30em W2 A=
= A BRItk siqith & o] (WE) EAE &0
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Fig. 3. Distribution status of Paspalum distichum (black spots) and P distichum var. indutum (black spots) in 2020 in Korea. Sources: NIE

2017; RDA 2015; HNU 2017.

&= 10cm Zo)7HA] = EESHA @ sto] Aol H]le
U 11 o Z-2 el A= EobEA] ghettha shaith
22 e] A A= F9 15~20 cm @] HlER
AASE 4~ 9l o (Noda and Obayashi 1971), Okuma et al.
(1983)2 E5sh= M Y] E715 sk Aol A2
A 2~34 olHje] sk AA7F Fx0 WMoy WiER H
ekl Harstint 2310 o] E4= o5l Alzkst,
22 8~99o| 3=t Ha7]-20] 15°C AL wj7kA] &
F= AEHTH(Kim and Park 2009). 23 0= 22 C,
O 541} o] 1-2oflA MAZSHl 2 7] 2700 Y]
do] lom, 150 ¢ 1St (CABI 2022). T =3
M= gAY 2H (de Datta et al. 1979) 1l 283 CAE
(CABI2022)= WigHdo] gltkal skl ot Wetd ol 71+
= Al . -2luztel M 2= Fefiek=
SHO R RIS Ak o]d alolal siAe 4= qlth

HAI ma

ST o] Hof thet Fxals EEH | 2t F4]o]

a1 7 o] A o] Wil i AP e AR
o] AA5HA| 27] wfZoll At 1=of WAYsHA H o] A5}
g 37 okl 2 Yepdth Bt B
o] BFAIAE Lo A= 80~90%2] B +HAAE 25}
L A9% QO (CABI 2022), 0] %o v £%90] 7
2= 34% Bt (Kim and Park 2009). & =22 59
H ATt EERA T = 58 ATS HolER
H o] B85 Aoliote] EEs 7], 714 58 A
21918 BH5}gtet (Kim and Park 2009; KEITI 2021).
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Fig. 4. Prediction of spread of Paspalum distichum (A) and P distichum var. indutum (B) according to climate change by MaxEnt (Maximum
Entropy Model). *Conditions: Under 30 years in RCP (Representative Concentration Pathways) 4.5 and 8.5, respectively. *Sources: KEITI

WEhEEQl FEZOF] 2414 9 AAAE A5t o A FAY RO ST 7 LAISHH o7 WA
3hS 3171 % SHCH(KEITI 2021). Lee et al. (2015a)°] 25t 7t g4 & A (Kumar and Mittal 1993).

F Aet 3 P BAshe Ex
ol BAEAY 5ol =d & e
A o]-OZ] ﬂlﬂ?ﬂo] O]:o]. O Z]/\/Cl OI -g-

44
S-S SIESIT Sleka ke 1

3%, T2EZF Ja| AoAE Bk u| o] uhgo 7 AR I7H(EE, ZFA o, A A= =R
shdH o] EF AE9] A& m]slE 4 ATH(CABI2022). o0& AFe 522 FHAFor9 S0 2T & e

330 (©2022. Korean Society of Environmental Biology.



Occurrence and management of Paspalum distichum and P, distichum var. indutum

Ao M= EY
(CABI 2022). T SF0f| A d
HES o] 252 F= S A< o] o] ‘211 UHL
2etoA= A7 HEeR A
FoolM e FaE5el Widol H
A EFO QS m=rhal shlek 1=l Rkl

o

A 29k 912 Ak 5 44 Falol A8 o1
T (CABI 2022). BRI i sl aie] wigt} 2o
S22 Aapells AEo] ZRs SRR 717 e S
+ 71E 9o FdE AdaA7)AL ol = 4 Atk
(Hsiao and Huang 1989b). ofebA] o|e} Zro| T4=5hH A
e darlrle B4S ol8st 24z UAE &

= K531 9

Aol 23T 9 257 ©H (fragment)->
M AR & &of| MiZstAY a7t BE3 T/ H
ol M= A5l "ot (bud)shA =t WEbA A7 (deep
plowing) ™ M d-& 24 BFH FHOE =0}
FAg JYe F T2 YA & Ath(Kim and Park
2009; CABI 2022). wHebA] 3 off F<F 33] ol M d&
ok & FO 9=E FAaAZ 4 AUTH(KEITI 2021;
CABI 2022). & AREE 1HoA 3HOR SE|H &
Aol o] WAFE Aol ¢ & O]‘:]'(Bernasor and de
Datta 1988). A& 4-2 A0 o] ¢, 7] = s

717} AebA 2Hhg 1619 (Hsiao and Huang 1989a),
A2 742 A}l e ot (Noda and Obayashi

STt dEFA T AR AR, 6] =l A
L 72Oy Hofl =2 15cm ZHOo|R HL5te] TR}
TS AxH O 22X A ol FETFS 35%
+ 71 olot= YA 2EA T 27 o] S A
4= 20TH(Kim and Park 2009). T %-9] &7|= AH=H o}
o F915 FHo= #o] EF] 95} 4t47t B ashy] dfE
of Aot 74 miEe 4L AR (CABI 2022).

A E Y A4E SOl T Y £71E eI
A A7} 7155t (Lee et al. 2015a; ME and NIE 2021).

S et 2= A3t o] e g Al
AEAE AAsE] WAL & ek & ANsksAL ’6‘11'7]'
Wo]7] Al s~6€el 122 A|A ohﬂ, 7HEel 2= A%
Q1 AAZY Hasirt, 53] thdAo|Hg 3~4W7t A&
221 T 7t Al =]ofoF gt (ME and NIE 2021). 5H5
= Wolu dx7]F o]&ste] A AL, 4F A= AH
oAl ot} EE o]goff Ad & Hojujof gtk 11
1 AGE A7} BAESHR] B R slER| A2nke A
Z|5f|oF gtk (ME and NIE 2021). ©] & 2] £7]& et
% ‘%ﬂ 4 0M7} TRIEAS ol 8= AoeE &
Ag o] QITH(KEITI 2021). 7-$-of whetA =

= et 22w S ShetH o v A S WY
= EFA A} AAA A ZP]al =5l A5k v
e AzAE olgshe Al 7= Ua & At =
oA EAT FAl= EGFA Y AZAQ thiobencarb,
molinate, pretilachlor, butachlor &< A ZstAY, ¥t
A8 G2 AZAQ! fenoxaprop, bispyribac-sodium,
haloxyfop, quizalofop, fluazifop, sethoxydim 5 0% AT
&= ]t} 18]35 A= nicosulfuron®] AE5ITh
(CABI2022). Lee et al. (2003)°l] 2J5HH, =of] HHAYH & E
A (2ol ol At A9)e = 2571 AlzA A
fork avpA o YA EY, ol FAA2] AxA F
cyhalofop-butyl > cyhalofop-butyl * bentazon > fenoxaprop-
p-ethyl =02 WA GIE HAth E =50 2T 2=
M += clomazone GRE AESHH 2094 7HA] 75% WA
ane g,

J"%ﬂ, Kim and Park (2009)> =347 oF E-E3A 1
Of M2 £ o AlzAof Hgt Wide] s
Al 0}717P A7) g2 Fold g HAdEAd Zﬂzxﬂ"]
dyphosateTHe o] ZHEE AFBA|ZIET Shelch. o] 7
ode F Fo F27 @5 e IS S wiRt A
8ol 7Is5t.

4, M2SHH ubR|

==

AR 27 (Aol A BRATo DB B
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Occurrence and management of Paspalum distichum and P, distichum var. indutum
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