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Abstract

We isolated Streptomyces scopuliridis KR-001 that produced herbicidal active metabolite(s)
against several grass and broad leaf weeds. In this study, potential as natural herbicide of
mutant N-29 broth filtrate of S. scopuliridis KR-001 was investigated to Ambrosia artemisiifilia
in a greenhouse and field condition. The broth filtrate of mutant N-29 by foliar application
showed a strong herbicidal activity to A. artemisiifilia with leaf stage in a greenhouse
condition. Also, field trial of foliar application within treatment range had effectively controlled
with early and middle stage of A. artemisiifilia at the natural habitats. Phytotoxic symptoms
of mutant N-29 broth filtrate by foliar application were wilting and discoloration, and burn-
down of leaves and finally plant death. These results suggest that mutant N-29 broth filtrate
is considered possible as a natural herbicide for controlling environmentally friend to invasive
alien plant such as A. artemisiifilia and may provide a new lead molecule for a more efficient
herbicide.

Keywords: Ambrosia artemisiifilia, Candidate material, Environmental friendly
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ME

D GomdedwdabeeTe ggriory 241 9 o) o] TS AR ATROIN Seiee ‘elo e oo s

License (http: //creativecommons.org/licenses/by- A 0 2 golxjo] 1 Hajjo] ARz = AAIA| S Hlojd 2 & A ojw|=d], Zujo] S

Nnc/A0/) which permits unrestricted non-commerdial o .

e distibution, and repoducionnarymedium, 2 2V B FEE 2017 715 433} 20445 387522 K 1% o] Qth(Kim, 2017). =il G4

provided the original work is properly cited. QEjAE = 7]'/\]H]'(SCIYOS angulatus = 14Z0] AeA e AEE x| AQE]o] 9l o u:] o]F11E
Weed & Turfgrass Science Vol.7 No.3, 2018 219



Control of Ragweed(Ambrosia artemisiifolia) of Mutant N-29 Broth Fittrate of Streptornyces scopuliridlis KR-001

o] “AJeiA| fIsi/dol vl =11 TS flsi /o] L2 = o] S st ZESAY EXZ B Ie o= A
oj=]= el /dH8 7t 1-5F°ltHChoi, 2017). AJeiA| et QA E-2 AAYe] Tedh AA1EH jigh £715o) ofgh g
27] 8 59 FAIE 2o7|H, shdou =25 wl} o] Foto] 92| e 0 2 FkA| St 11 9l et ol
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HAs] @18 = AlRlolet & Zlofoh

oA 15302 21 Al wzt A& F 7P W2 HAoA mlalE Yo7 |= AE2 A EE A e,
73715 QMIA|, S8 H A, it BAEA, FA] Y57 sbd W, Rl E S3A "“‘—’H% T8 Soji F2 HAYE
At =N E(Ambrosia artemisiifilia L) =3k} 5HA] 138 AlE R Folm2j7 2ito 2 {7, ofxjot 5ol Fe|
SHE 194 22 AR £7]& 0] 30-180 cm A Eo| 11, 22 890l 1], 255 A8 Ol"—f SAZ HASh=H A
2t G 2F 3,0008 0] B/d=H, A dEolA= FHol QloH, Tt Hole R EThs Mok 2 7o
2 ok2j7 9JcHKim and Park, 2009).

U] 7 A E 22 AeiA wst Al Ee] WAle 2 Bl WA B AESH WAlE 285k Q7] wieol
TEAQ1 A7} ob et YA 0 & WA 5 AAAZ = dloll 1|1 Qe A OIEHChm 2017). 7HAE 22 573
Aol A Ush= AYefA ek AE-2 linuron %= simazine 5] H|ZA| 42| 2 U7 A7} 7hs51aL, E2E oL v
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ooz s AgejAl] digh PAdE e 4 QL= 7Hsdo] 7] wiZo]tHChristy et al., 1993; Dayan et al,,
2009). 7U2] 742 AJeiAl gk AlEe] 2 7I5H Q1 A7 7 A7F R ARGl Qlont of A2 2 HAQ]
olatr g 4= Qlrt. =383 A|of] A= o] Q= et AT S FAG) B otz s 2
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FU-go] s 9l

A AE HAE 915 HAE 7|Rte] TRAA W2ttt Y golA] 7HsokA| T EY WA (Duke et al,,
199; Satoh et al., 1993)-2 TYsE F-7-2] 22} thabakE-& AAtel7| whiol 53] B2 TS il QlchJoseph et al,,
2012). EG &t Streptomyces scopuliridis KR-001 5= SH=18sHA ol 4] 25t A 28] S H A2 A
Eiacs HH°J ofol] A A] 7hnlg, Higdo] 5o 57| 8 AR oh 2k AJeiAl wek A& ZHA|Ekol] tigt E/do]
- 24~51%1 0 (Lee et al., 2013), T=5F o] F57F AAtsh= 22t thAbhE herbicidin A B Al2A| 2A412] 7Hs
A8 8t S 5 Aot Won et al., 2015).
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2AZHoM| X7| AFX2| 22t

N-29 o5 v o AS 24 27104 2-3%712] HA|Eol| A 2joh vl 45 A akE LEhiIch 2] 5Y &
B2l 9l 2l 4u 8ul 5] Ajlof| A ] e 2| F B Eake 2 100%6°]910M, 28] 15 Fojl= 22} 100, 100, 100 2
98%°]AtHTable 1, Fig. 1). 88l 3] Hoifjxfi= X{2] 5 o] Fof] Aol A] 4ol WAgatli=t], o] S o] ZAYH Al
& 1= A|E5E] Q. =250l Tk N-29 o vl of o] AR E/J2 ol £84do|H, ke x| &7 |7 2| 745
AT =, =R Eo) vl o A5 % 2]shH 24417 Uiof] 241 AZZ/do] AR 7] A&k, 3 o|uofl 2+
TAFE|Q) O o|2fst Gk 2] 2] 35 o] ol ik 2|45 ATt 214 0 2 e b= 8 S/ % 2] 27] 3K chlorosis)
/&= Holt7} A|zto] ZastraA] 1A Kleaf burn-down)Z XY= Ak 854 © 2= Y@ 5Hdefoliation) =] Tt

Wit 5830 24 OAES Aikohs 202 dEA et 1 Folli Az A= S8 Oﬂi—
herbimycin (Li et al., 2003), bialaphos (Bayer et al., 2004; Duke et al., 1996), albucidin (Hahn et al., 2009) 5°] %!
t}. 2 Atof] ARSS WAl N-299] 2591 S. scopuliridis KR-0012] BiFY Foll= 225t Al S yYeld=
(Won et al., 2015) herbicidin A2} B, F7} 23}=]o] QItHChoi et al., 2012a). & Alg #3591 N-29= & #59} H|w'sh
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Fig. 1. Herbicidal activity of foliar application of the mutant N-29 broth filtrate of S. scopuliridis KR-001 to
A. artemisiifolia with early leaf stage (2-3Ls) in a greenhouse condition. Herbicidal activity was determined
by visual injury (0: no injury, 100: complete death) at 5, 10 and 15 days after treatment. The abbreviation
CK means untreated control in this pictures. The representative pictures were taken 15 days after foliar
application. DAT, days after treatment.

Table 1. Herbicidal activity of mutant N-29 broth filtrate of S. scopuliridis KR-001 to A. artemisiifolia with
early leaf stage in a greenhouse condition.

. Herbicidal activity (%)
Application rate (folds) Sl DT b
X1 100 100 100
x1/2 100 100 100
X1/4 100 100 100
x1/8 100 98 98

“Herbicidal activity was determined by visual injury (0: no injury, 100: complete death).

Weed & Turfgrass Science Vol.7 No.3, 2018 222



Control of Ragweed(Ambrosia artemisiifolia) of Mutant N-29 Broth Fittrate of Streptormyces scopulirilis KR-001

o] herbicidin A9} BQ] §F 27171 73 732 A] o] herbicidin® AJeiA| ek A& 7pA]Hhof| tiigh 4] 2l k)
S W7olA] i <5t WA &t} Qlgo] ZRlE HE UTHLee et al, 2013). & %LOHHE ZHAIEk} R FA) 2 A3E]
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St WA SIS LERA AL AU

2HZA0ML| 57| BEX2| =2t

45%71¢] HW EH”_E AZ700|M N-29 o= il °4°“3 gt w, 7434 15% %o WAl avt= vl ¢

o] Al g = A A2l sk B 90%o]°4u}7} xm 01*7}74J+o}w1 oFa7} 57}301 xm 1001 Sof|= 712} 98 98
98, 95%°1 AL, 2] 15% Solli= 2 2] s=r]2jollA] 98% o)< =& WAl aTE eIt 2] 15% < 24) 5
Aol o) ol A= 2 WA= LT, 48l 5] A ofs} sEollil= 27] A7) A 88l 3] A Kol A2t oprtr A 2 A
oflA] o} 2k Aol ‘ﬂ““ﬂ = 0|tk $71 HeollM = 27] X2|et 5 U AR EA T o ARl F/do] Haly]
Ao, AFo] HHAYE 4u)) 5] A o]5} F-of| A &= A 2] 35 o] Fof| = T o]/Fe] A A2 o] Foi 2] 2] 9it7] wiZol
SHA N-29 w5 A0 A E F7] HejolA = aabQl ’jileto 2 shdEich
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Fig. 2. Herbicidal activity of foliar application of the mutant N-29 broth filtrate of S. scopuliridis KR-001 to A.
artemisiifolia with middle leaf stage (4-5Ls) in a greenhouse condition. The abbreviation CK means untreated

control in this pictures. The representative pictures were taken 15 days after foliar application. DAT, days after
treatment.

Table 2. Herbicidal activity of mutant N-29 broth filtrate of S. scopuliridis KR-001 to A. artemisiifolia with
middle leaf stage in a greenhouse condition.

— Herbicidal activity” (%)
Application rate (folds) =DAT ih 0
X1 90 98 100
x1/2 90 98 100
X1/4 90 98 98
x1/8 90 95 98

DAT, days after treatment.
Herb1c1dal activity was determined by visual injury (0: no injury, 100: complete death).

Weed & Turfgrass Science Vol.7 No.3, 2018 223



Control of Ragweed(Ambrosia artemisiifolia) of Mutant N-29 Broth Fittrate of Streptornyces scopuliridlis KR-001

2HZXUML| 27| BEx2| =22t
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(Kim and Park, 2009). 852719] 97 7IXto] kst Ag&o] ulle- epr] 243} nit)47t 7 jska42l oz F71
th. w2hA F71 471 ol o= A=o] mie- /57| whzoll of Al7]oll i 22 WAlsHA] SslH ol 2] ’iAl= tels
oA "k 2AxZ0NM 797 o] =i E ’Alo = AV el M o] WAl 7hs/dE e 4 e At E
& 2ol
-29 T vl o2 =i & 7-87] Aot 2 X2 st WelollA ehshA| A QtHTable 3, Fig. 3). %12] 5
N 2l B! 28, 48} B]A]Hof| A 0] =f2]E HA| k= 242 98, 90, 90%°1 A=T, A2 D7 A LA oka 7}
o] 212 10 Foll= A 22| 5=ollA 100%2] A EHE HAT, o] ol = AP =)= 7HA|glo] oFar} 2|&=]of

5¢ Fol| = A2 =R 91ellA 100902 WA EHE LHERAR{Th o) de] Aol o] N-29 v Hij g of 2 2
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Fig. 3. Herbicidal activity of foliar application of the mutant N-29 broth filtrate of S. scopuliridis KR-001 to A.
artemisiifolia with late leaf stage (7-8Ls) in a greenhouse condition. The abbreviation CK means untreated
control in this pictures. The representative pictures were taken 10 days after foliar application. DAT, days after
treatment.

Table 3. Herbicidal activity of mutant N-29 broth filtrate of S. scopuliridis KR-001 to A. artemisiifolia with late
leaf stage in a greenhouse condition.

. Herbicidal activity (%)
Application rate (folds) = DAT s T
X1 98 100 100
x1/2 98 100 100
X1/4 90 100 100

DAT, days after treatment.
Herbicidal activity was determined by visual injury (0: no injury, 100: complete death).
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EFxU0M2| ZEHE] =0t

N-29 w5 HllF of 22 Ap Vol A g5t w2l Zof| thishA = vl 93t i e kS Ui 2ltHTable 4, Fig.
). ZAZZ10A 3-4%9719] =R Z0ll N-29 5= Bl o] -2 X232 i, ulj o A 5l 21, 4ul 3] 4] Hoi o vA]| &t}
212 78 242+ 99, 99, 709%°11T7+ 2{2)713ke] Aol| whet dz2o] A4 of St of 2] 21 Foll= A A
= 9lollA] 100%2] A BTE LUt £35] 4ul 3] ljo] -9 212 5U Folli= 70%°] Ath7F 212 14Y o]
95% = ka7t SUEAL, 22 21 Folli= AgollA Aol AP A] a1 A= e WA= .
3 569719 SR ES tld02 N-29 o5 HilY oS X2 3ig wl= ofF 93 A & hE El=d|(Table 5,
Fig. 5), 212} 7% 2! 142 5 ul<f ol 9l 21, 46} 5] Hoflx o] YAl Gah= E—r 10096°1 4L, 212 21 o= 242t

1

99, 99 B 98%0131et. 212] 21 F2] FR2 Hrd 2] 72 U] thig sixlEe e A= of 3=, 212 A

550 PHE 02 F ek QA F B B2l A0l o S AR £BE Mol 920
ogo) Al ATERE B AT N-29 25 v ofole LA 7oA} six| o] chet WA} oS 948

~

rlr oh‘ r[r
o

CE{14DAT)
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Fig. 4. Herbicidal activity of foliar application of the mutant N-29 broth filtrate of S. scopuliridis KR-001 to
A. artemisiifolia with 3-4 leaf stage in field condition. Herbicidal activity was determined by visual injury (0:
no injury, 100: complete death) at 7, 14 and 21 days after treatment. The abbreviation CK means untreated

control in this pictures. The representative pictures were taken 14 days after foliar application. DAT, days after
treatment.

Table 4. Herbicidal activity of mutant N-29 broth filtrate of S. scopuliridis KR-001 to A. artemisiifolia with 3-4
leaf stage in field condition.

. Herbicidal activity (%)

Application rate (folds) STDAT ODAT I
X1 9 100 100
X1/2 99 99 100
X1/4 70 95 100

DAT, days after treatment.
Herb1c1dal activity was determined by visual injury (0: no injury, 100: complete death).
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2Rk op e} Ap/deol Al sk Qs HiAIEe] tisiA = &t oz ®Allskal Q7] whizell HAE 7]Hke] =2 =
AR SE A2 §-861A 8 4> S 2102 7o) ok pA deoll A A e = =2 E0] 749 57 ]2
+ Table 5 3 Fig. 50i|A]2} 2Fo] A8/d=hol| wiehri= A8E 71s/d 2 viAlld 4= §17] wiZol] 2-32] AX] AAIX 2] 1+
= 5ok % e Zlo = woEch

=& WA= bentazone (Hager and Renner, 1994) t== 2,4-D (Bassett and Crompton, 1975) 5-0] &3}4]o|2ka
LA ot ol HiAE Aol BEt A7t 9] gle A7 ol7] whzell = Ui Aol Bl AAIA QL A
7F 2 o5hehal SFITHKim et al., 2017). Tl SR E-2 SEAIE B ek o 5 R QlolA| 235kl Qe dat oh]

YR = 7]of| A 2 J5HAL 7] uf2ol|(Kim et al., 2016) 2243 A A|A] FZ0] 2753 Tk

7 Aol Ahet Eof 'iATE N-29 - i of A2 Az oA = E-2 AR/ Eol|A] AR =i 2] =0l chisiA]
= A g7 e g Rt ohyet G454 W o 54 52 7 ollA mil - Qs AXkE EhEskal Q7]
2ol (A= pIAIA]) 21 AR A E HAA FRAMZ 5851 E-83 4= US 2o 7]ojET

CK{14DAT) x1

X1z

Fig. 5. Herbicidal activity of foliar application of the mutant N-29 broth filtrate of S. scopuliridis KR-001 to
A. artemisiifolia with 5-6 leaf stage in field condition. The abbreviation CK means untreated control in this
pictures. The representative pictures were taken 14 days after foliar application. DAT, days after treatment.

Table 5. Herbicidal activity of mutant N-29 broth filtrate of S. scopuliridis KR-001 to A. artemisiifolia with 5-6
leaf stage in field condition.

. Herbicidal activity (%)
Application rate (folds) STDAT ODAT Eh
X1 100 100 99
x1/2 100 100 99
X1/4 100 100 98

DAT, days after treatment.
Herb1c1dal activity was determined by visual injury (0: no injury, 100: complete death).
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