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ABSTRACT. This study was conducted to evaluate the effect of herbicidin, new natural herbicidal substances, derived from soil
actinomycetes Streptomyces scopuliridis. Several weed species were subjected to examine the germination inhibition and herbicidal
activity at the concentration from 100 to 2,000 ppm. There was no selectivity in germination inhibition and herbicidal activity
against crops. Germination of Echinochloa oryzoides, Digitaria ciliaris, Abutilon theophrasti and Amaranthus retroflexus was
inhibited completely when 7.81 ppm of extract was treated in petri dish. Pre-emergence application of herbicidin in soil condition
showed low inhibition against weeds. However, post application of herbicidin in green house resulted in the necrosis of weeds at
the concentration of 2,000 ppm. A. retroflexus was sensitive to herbicidin at the low concentration of 62.5 ppm, whereas E.
oryzoides was tolerant to lower concentration of herbicidin until it became withered at the concentration of 2,000 ppm. In
conclusion, herbicidal substances derived from S. scopuliridis herbicidin, which is consisted with herbicidin A and B, have
dominant effect on germination and growth inhibition. On the other hand, herbicidin was insufficient to control gramineous
weeds. In future, it will be needed to develop the combination of herbicidin with other herbicide or compounds to control
gramineous weeds as well.
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AR de] 2o]al 31% F719E AxAlE 5ol tieh do] Zhdho] o] fofx|al Qitt.
54 U BEoF ZRE Qg s e gt $-7t glovt s 7Y A2 282 Al w80, At
AAE AZA= o|2f3t 92)7} Ak (Sekizawa and Takematsu, 5B AJAHE| = 23} QA HES ko & AdbE] 1 Qi) &
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B0 8 8% THAISKL Slov), AAUIIHOECD) R 50071 oo £02 R tik REHE
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]
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2] gt streptomycine H| A3 X =2AZ 7= o] &x 11
QItH(Schatz et al,, 1944). T3t S. hygroscopicus2 K€ 2]
3 oligopeptides] A|Z=&A =2 Q1 bialaphos7} A3} =
o), 1ol =g wAE AzAe] Azl @7
7R ErFs) o]0 x| 1L QT (Tachibana and Kaneko, 1986).

S ol pe) W e g Falel Al 24
she ol % oF 10% ojgko] WHiEo] o] §E 1 goo
Qo chobeh R A B4 o] o)
]2 Z o7 of &= th(Iwai and Takahashi, 1992).

WAlto] Akehs 22 tAES B8R Al2gd =4
2L . saganonensis7} AYAFSI= herbicidin A2} B7} 19761
o] B =] O (Arai et al,, 1976), ©]|L|o| = S. galilaeus7} A3
AFsl= homoalanosine (Fushimi et al., 1989), Kitasatospora
phosalacinea”’} AYAFsH= phosalacine (Omura et al., 1984), S.
hygroscopicus7} 2§ A+8l= hydantocidin 5-©| WA E ot
(Nakajima et al., 1991). gt o]=|gt WA+t Ff E4 &+
glufosinate-ammoniuma Y=ol A 1984 S. hygroscopicus
2 FE hE 3 H A8 Az 2 JRgste]l dA Al
AX o2 AREE|Tl QJTH(Ebert et al, 1990).

Fe] Ae BATIA DA, A, ge] Hed
2 Somue Hel Q2SR VAL Sl7 A7) S
Slojgro L, oK 71AI AFeiaki ool 2|4] kT Slck.
XA O 2 Streptomyces <304 72 gF methoxyhygromycin
(MHM)Z A|lz24d S4=A9 7Fs/do] qlokar HaEgl
O}, B2 AYEE 59 2A= AEStEA] Zokth(Lee
et al., 2003).

EoF WhAaF G thARAHEQl KR-001-2 herbicidin A9}
B7} #4429l 24, 201349 =3lerdy o] 24
Egzol Azen 2 A0y BE 5o vl
X A AZAZAL 7HsAo] AAE v rkLee et al,
2013). Nucleoside A A|Z&4 22l herbicidin A2} B=
W= W(Oryza sativa)ol] i3t oFsj7} 2 ¢lol), Ente
(Lycopersicon esculentu)2} S-(Raphanus sativus)Ol| A 75 ppm
9] herbicidin A2} 300 ppm®] herbicidin Boj|A4] 80-100%2]
XA 23S H G Arai et al,, 1976). =0 st oFa A
A4} St x Hoh FA el ndh v 2o
herbicidin A2} B 300 ppmo|| A 1 (Echinochloa oryzoides)
o] WSS 7HzF 50-95%%t 80-95% A Bstil, HojAE
(Commelina communis), &]8]=(Portulaca oleracea), 3o}
Z+(Chenopodium album)®] A2 100% #]3l|3}% . 3HH
ZAAA Q] 2] AJe- #Jsl] A= herbicidin A7} herbicidin
B Hr} 3k ZAom otk

uEtA, 2 A3t E9F WA 72 tiAHE herbicidin
= olgste] thefel Fxo} AHEe e R AP wko|
w2 ol ASAsant 3@ oHA 52 RALSEo] A2

AAEA A LS 7hs/de Selstairt 3= At

2
Hu

a
0%
Iz

A E A

S. scopuliridis KR-001(5=E*13.: KCTC 12156BT)-2 &k
et Lo A W2t A 2S84 WHAFO R 165 rRNA &
AL v ZAL\A] S, scopuliridis RB72 (T)2} 99.7%2]
A= E YERTE Aol ARESE S. scopuliridis herbicidin©.
2HE Ao thatibEe] Az 542 herbicidin A
(50%)2} herbicidin B (5%)= /4% o] it}

Herbicidin2| E=0 CHEF S 2t ZE0 CHEF 2l
Fzo A FEAYE

AE e AYQQLEQ] Aot E (Setaria viridis), ¥FY
o|(Digitaria cilialis), o) 2} AH Q2521 A2 o] (Rumex
crispus), ©] A F|(Abutilon theophrasti), & H]-&(Amaranthus
retroflexus), 7 (Trifolium repens)S tAF .2 3}t &
oA H L W E 2] t] 4] (60x15 mm)o]| o] 3}2](Advavtec No. 2,
55mm) 2745 Z3L 71 9o HE FAE A7 2084 &
2] =k} Herbicidin®] & 2]s=+= 25, 50, 100 ppme 5 ml
A2t & setd o8 WEsto] 3uHE o R AAISHIT
o]F 30°C, 12417k F=x7, 25°C, 12A17F FE2719] At
oA 154U%t HolE =3k F Hokex 4858t 4
P2 ARSIl e (25-35°C)llA] 105-(15%7)
Egolo] =&)Y Ho&(L 9 F2F) FEE Fol

3 19k0) 3-5709) FAE wEskih e Edo]
3 ol-gsto] AW shglor, 237 Afuf & Bt
2-39 719 herbicidin (500, 1,000, 2,000 ppm)°f # Z}A]| 2]
DOS 70 (0.2%)2 &3%tsle] 100 L ha'e] ofoz REI|E
o]-g-sto] A2|5tict. Herbicidin A 2] 25 $ X455
Foto] B-Foll YL AxeEoA 72°C, 72417F 52t A
SHoith o] % HESS S5k, FA T AEF el A
T AEFY H&Ql AR 2 ol gt ofaE Ht

sheict.
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Al ZHEL Q] A &9l U (Triticum aestivum), B 1
2] A QA E9l IS (Capsicum annuum), Bl 5=(Brassica
campestris), ~¥=(Lactuca sativa), 2-0](Cucumis sativusys U
Ao sjolck wobAd W AAe AIATEHS 7t
Zof et FAaAIAEY] At H2A7], A, =
AL FAR R o' skl
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HEHANA & LoldA A

AR s Y AAEQl 1, vigoloF A QlAlER] o]
A, grlge o= stof sfE T 4](60x15 mm)o] of
I}2] (Advavtec No. 2, 55 mm) 242 Z31 71 o] J=x2E
AE ZH7E 2084 &P dth Herbicidin A 2] ==
2,000 ppm 1/2%] 3|43le] F 1479 Frel FAe|2
s Eg|t) 4] herbicidin®] F&=H NS ZHZ) 5ml¥ A
23t & e 5o 8 Uaste] 3HHE o= AAISHAIT o]
T Fx2 12417k 4] 30°C, 2 1241KFof| A 25°CQ1 A8
A 722 Aelg F Wobsl FAGE ZARIL %
Lo wE FA g thH] Tokg& F-53it). Herbicidin®]
S 2L} GR (A 50%S Adllste 5=)dh2
Sigmaplot?] log-logistic . 2S o] &3t H|AFHFAEH S
A& GE6FS T (Seefeldt et al.,, 1995).

EFRYe] @ ojelA &}

A ARz oHQAESl oo} ), T Q1418 of
A EHIEL PO Fho] § 225350004 105
T(15x7) Edolo] SEg @) YNE(L 9 FE2F) A=
= Yol F Edo] 170 35749 FA1E wEsigch AF

22te) S Edol& ez stol 3usigct. 51

N

¥ == Fooien, w1 o] 2,000 ppm
122 343 7709] =2 1,000 ha'e] oFo
Ararsto] Fje|et vlastelct. A2 2d7t &
goror, o]l: Byt EfoityES

st A 25 & AGRE AFstA
ol 72°C, 72417t 5t AXRAIF L o] %
% & FAE AES i8] A GAVEE
FdtopolA] 9l A avE H7ekelct.
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AR e U AAES] 1, vigolel 144l of
st 2] (25-35°C)oll A 105
T-(15x7) Edlo]of| m=g-(u])} Lo g-(Fgo], of A7, &

= & 19t 3-5719) FAE vhEskle
goltydE S8 Adugz AT
EdolE A2 o] 7HHESH -
S gt 2-397]9f herbiciding A |3} T} A
2,000 ppme 7|F=0.2 124 345t F 14719
ZAZA|IQ] Tween 20 (0.2%)= &3tate] 1,000L ha
o] fo g HI7|Z o|gate] st FAj|e} v}
Ak A2 2575 AGHE AFsto] SRl Yol Axe
2o A 72°C, 72417 B¢ ARAIZH ol HEasS
gotal FAE dEF winl A= AR AxaE
B7F5F T T3 herbicidin®] =% 18] Z 9} GR, (A2
50%= A8fi5h= )7 Sigmaplot®] log-logistic H 92
o]-gh A& 3| HEAS ARESo] F-SFATH(Seefeldt et al,
1995).
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EoF WAl fef AlzgdEd o) ol digh ot
U A 2EE 2ARE Ak ot 2 okl A A
o] 79 100 ppm Ao A EQAZES RE oy} o
wlon, FEAAES E7Z ARt FA 2 thH] 75.0%
. £ 233, UmA B oyt
100% A=At HA Q1 25 ppmoflA] 1|9} FopAE,
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Table 1. Effect of pre-emergence and foliar applications on the herbicidal activity of herbicidin in several weed species.

Herbicidin (ppm)
25 50 100 500 1,000 2,000
Weed species

Pre-emergence Post-emergence

———————————————————————— Herbicidal efficacy (%)
Echinochloa oryzoides 90.0£5.1* 100 100 60.313.8 79.5+3.4 82.1+2.6
Setaria viridis 78.5+3.4 84.9+12.0 100 53.2423.5 41.617.4 65.7£12.9
Digitaria ciliaris 100 100 100 96.1%+1.5 92.242.7 92.242.2
Abutilon theophrasti 79.8+10.7 100 100 71.7£1.9 74.9+1.9 717424
Trifoloum repens 38.949.6 42.6+10.3 75.0+8.0 75.0+1.3 73.513.8 74.2+12.9
Amaranthus retroflexus 100 100 100 98.310.4 97.610.9 98.610.4
Rumex crispus 100 100 100 79.0+4.6 74.0£1.0 80.0+2.6

“Mean * Standard error.
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Table 2. Effect of pre-emergence and post-emergence applications of herbicidin on several crop species.

Herbicidin (ppm)
25 50 100 500 1,000 2,000
Crop species
Pre-emergence Post-emergence
------------------------ Herbicidal efficacy (%)
Oryza sativa 0+7.4* 14.317.1 499154 59.242.0 55.443.1 49.315.1
Triticum aestivum 84.4+5.9 91.1+2.2 100 87.9+0.7 87.510.6 89.1+2.0
Cucumis sativus 0 0 0 57.212.2 61.7£5.9 55.0+4.9
Lactuca sativa 92+4.6 94.712.7 100 81.8+3.3 82.7+17.3 80.9+4.2
Brassicu rapa 74.718.3 90.8+2.3 100 84.3+4.7 97.7+1.2 95.3+1.2
Capsicum annuum 10.2+3.4 42.4+13.2 69.5+2.9 83.613.5 86.814.4 87.41+4.1
“Mean = Standard error.
Table 3. Effect of herbicid with different concentrations on emergence of weeds in greenhouse.
Herbicid (ppm)
Weed species 31 63 125 250 500 1,000 2,000
———————————————————— Herbicidal efficacy (%) --------------------
Echinochloa oryzoides 9.2+6.7* 25.849.9 33.8£14.9 28.514.3 23.519.6 30.41+5.0 28.5t14.5
Digitaria ciliaris 6.1+15.3 6.2+13.9 16.316.9 22.4+8.9 26.1+3.4 22.5%12.7  40.6%3.3
Abutilon theophrasti 4.149.8 9.2+13.1 55.4+4.3 50.4+7.4 61.0£8.6 58.5+4.6 55.31+5.1
Amaranthus retroflexus 0.1+6.4 6.1+15.3 27.3116.2 23.0+£5.3 58.615.7 85.617.6 85.618.5
"Mean = Standard error.
£ H3lon], B71E9] A% 389%2] HolAAIE Uelty.  HotAlE L}EHHZ] gok=t, ole 77w SR st
el Moleld] s AU S Bk WA W o herbiciding] 547} A2 ol oA 5] vho]
e HAth A2 Ald 2,000 ppmoll A EIAE  2f ofAZIT gk 25 ppmol| A W, 0], J1F= 0-10%
o vigole} gl gel kol 242k n2nef ek E9l ololAE Helont, ol HESE 7000 A=
2 R Hhee Helow, 1T ol9of FE2F2 70% o] o] HotAIE HERIT: 450l tieh oFsf A2 2,000 ppm
ape] ) 2L iaau} %ﬁl ol IS} 20|17} 212} 49.3%5} 55.0%2] HSANE WY

Wlﬁﬂr— 51 o, 3
(60.3%)2F 7J°}X1§(53.2% 9 “Jzﬂﬁﬂr% e Fx2F
vl 2 Zo & A3k ch(Table 1). )& 100 ppm2)
herbicidin AoA] T 80-90% AYSA S Helth= A}
ot 24 th=A YeERtH(Kim et al, 1996). o]2|7t Aik=
A FA] Fx2] AL8-1o] W herbicidin®] -FEAJE2] 2}
o] o= oAt} o]e} o] thFet Fx 2FS
Ayo g drol Wl Az g iE 753 A3} herbicidin® Hro

oA W AUAIE gIet AxAe] A 7154 Lepct.

ZEo g FHAE

ZHEo gt ot A W AlL-A sl &3l tfgt herbicidin
o] oFgfjAld Ah= oh33) Tk 100 ppm = A2A] U
&, Wl 100%0] ol Al E Helow, Hel 15=
217k 49.9%2} 69.5%2] ol A S VERCE HhH Qo]=

om, o]QJo] A2 HIE 80% oo A TS UERH
Tk E 500 ppme] STl HE BE Ao thete] F
3t A9 AavE R (Table 2). 3+H W} @0]9
A S0% Sl F2EEA VI e e ek
WA AR AHS el BEEe 2
s ol 4 ol 29t ot S g ot

ol gk vl ulmA A3l Astchl AzetE A%
AH(Arai et al, 1976; Lee et al.,, 2013).
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Oll
L

EHxEH =DHIS
—

AEtioIAe] wetelA x3t
Herbicidin®] Zx¥ dol A &
uieo], oj &9 ZHL- 7.8 ppm, € ]%94

A 100%2] ot AIE H AT GRsg-E THAFE A=< 1
9} vlegolof A 2 ppm AERE UrEREo ], ALY AlES]
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100 .« e Echinochloa oryzoides Digitaria ciliaris
Ly
GRy,=2.87 ppm

GR,,=2.69 ppm

01 1 10 100 1000 01 1 10 100 1000

Abutilon theophrasti
GR, = 1.80 ppm

100 Amaranthus retroflexus

GR,, = 1.06 ppm

Germination (% of untreated control)

0.01 o1 1 10 100 1000 0.01 o1 1 10 100 1000

Herbicidin (ppm)

Fig. 1. Effect of herbicidin at various concentration on
germination of weeds in a growth chamber.

e wopolA| Fuhis
= & RS, A

EFA Y 9§ ol A Azt

Herbicidin®] E¢FA]2]of w2 29| ol 9 -S4 s
A= EIAES] Bigolef 1] of -9 2,000 ppm A2
of[ Al Z}2t 40%2} 28% ©]5te] HEASIE Hlou 11 o]
stol ol Az eIk AalE Kolx] egteh. vhe Al
AAE & oA H+= 2,000 ppmF-E 125 ppmZ7tHA] 50-60%
Aol ] BEANE KT, DHIZE 1000 ppm7t] 85%
W ele] AsiE Holal 500 ppmol| A= 58.6%2] AoiE Lt
Wt o]= EoFo S scopuliridis®] o|HOINE EIES
2,000 ppmo] FE==Z AHZA] 95-100%2] A& R+ 2
Tfof 12 OPS Liepsirh(Lee et al, 2013). T 2 A
oAl EFA YA QA Fof| A Bt 5t ASAE] &
g mgo} HE PR 2ol SHT TAF e
A 2 2 AR S B ARl B Al
HgalA e Aew oA,

QA g% 4287}

Herbicidin®] 7% %2] % 19 o] o]l = oA <)
o] EZRFo] mo|AY W= difo] WEEGoH, oA
3= ol gpaEl whdo] WAlsiAlT). oFAIA 27 ol
T H w9l 2,000 ppmol A= HHS] TAFSEA] Gk
o0, 1,000 ppmel A= SA] Av|EE LA FAS B
St vhagol e} of 4]t 2,000 ppmol 4] TAKERE©
500 ppm7HA| = S A S el gu) S 7wt
3 HRS-S Kol 625 ppmoAE IAFSHE S 1 ppmo]| A

Echinochloa oryzoides
GRy, = 977.41 ppm

20| Digitaria sanguinalis
GRy, = 6.09 ppm

0 0
0.01 01 1 10 100 1000 001 0.1 1 10 100 1000

Dry weight (% of untreated control)

Abutilon avicennae thus retroflexus

GRy, =422.38 ppm GRy, = 1.65 ppm

0
0.01 0.1 1 10 100 1000 So1 01 1 10 100 1000

KR-001 (ppm)

Fig. 2. Effect of various concentrations of herbicidin post
application on four weed species.

= SoM Al o] TEET). o= S. scopuliridis
o] oA glo]E EEE-S 2,000 ppme] *Z]A] 95-100%
o] BEASE Kl AT} FAFSH 2 H, 1,000 ppmof| A]
= & AT =R ghokths WeTE U5k THLee et
al, 2013). 3 A8lo] Anl= 3151 herbiciding 2,000 ppm
o] g FFAY T A w2 T IF2E YA &
A& Ao Holw 7o) F9& Anc £ FEE A

= 3hd W7} 7Hse 2o g A ECHFig. 2).
o ok
S =

s SA ‘*OPh 100 ppm ‘T“Z"—Q-E 14940}1 ﬁ%Oﬂ
= 2,000 ppm =02 Ao A artE e 2
Eoﬂ st AlE A3}, Q0= Brope]A|7} o] Zof x| x| ok
own vz ool A8 ME 50% el AsE ®olch
I 9o BE AY 2HE 252 AP sk wE vzt
Hl2o Wolth = EoRlM o #HE urEsl oA 2e
AEALS A AzA R /Wi o] Kol vl
Bl AzA 2] e 7Hss Ao g Helch s A7

Wlo] w2 s AF Av, el Ao 74
© mE grpo] o] wgs] HHSEIOn, GRS
12ppm AES WAk 127 BopHe] ave] we u
ofelA] 8l e8| waks 4w oAl Eol A Bt Wze

HhS o Wy EHu|Zo] Ao 1000ppmo1]A15 85%2] A3
SAsE 1Yt AAHo] T2 88 ZAM] 2,000 ppm
oA T AR gRgrent X 258 B wAks)
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AL, E3] €S2 6.25ppm2] FEo| = AT Endophytic streptomycetes from plants with novel green
AARA o] WE YHEAQ vk o Z vlgo|= Qo] #9] chemistry. Int. J. Biol. Chem. 6(2):42-52.

FARS e, o] A= glo] WAt EokAe]  Kim, ].C. 2009. Research and development trends of the biological
a1 fwaby Aujsta 9A 7]{} 751 5o Y=o WA & pesticide. Bioin-Special Zine. 10:1-20. (In Korean)

< Kim, W.G., Kim, J.P, Kim, C.J. and You, LD. 1996. A herbicidal

A% N2 A F2E
0] 2,000 ppmOi|A] s} Ao wolrh E3F i
E A= 23} 3 o sRng 2 Boh Fodarzo)A v
ok rolold] @ AEAS HIE 2 4 otk ety

oF HHAIE U A2TY FREAS wHEY FAA
AZAY Aol A HOR FuEAOR waE it

 ShLat o] et AS) wa BEFrow 23 e
Aot ERkgRo. RN STt ARE Ao WA 4 9l
= 7)%9] Aol Wag Roltt.

FEQR01: Herbicidin, Streptomyces scopuliridis, 2o}, F2HA)
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