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(Development of application method for bio larvacide which it

has complex natural ingredient can be used world wide)
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SUMMARY
(FEL )

In accordance with the global expansion of environmentally friendly farming , a

variety of biological pesticides are being developed and sales.

To make maximum profits of bio pesticide in farm depend on an effective and
economical insect management program ,especially field application method

development on each condition.

Through development proper timing and coverage of biological insecticide application
in field we will enable to show most strong efficiency which it's own control value

itself against caterpillar on the crop.

Invitro study to check propriety dilution ratio to control each instar stage of
caterpillar against that the most significant damaged caterpillar on horticulture are
Cotton caterpillar, Beet Armyworm, Cabbage armyworm, Common cabbage worm and
Bollworm, Tobacco Budworm, Cut worms in cotton has been done used basis data

for test design on open field.

By doing control amount of diluent per unit area according to find lava when it see
ten small larvae per 50 plant and grwoth stage of plant, interval applying, it can
make reach control value same level with 70~80% chemical pesticide.

Most resaonable application in horiculture against beet armyworm and common
cabbage worm under significant damaged is that 3~4days interval 2 application then

regulary applyin 10~15days interval, it can maitain the control value at 90%.

In case of 1st and 2nd instar of Beet Armyworm, Cabbage armyworm are able to be
control by it's 1000time dillunet but 3rd, 4th, 5th insar should be applied two time
succession with 500time diluent to get 90% control value due to their high pesticide

resistance .

Development of global field trial application can be able to use overseas marketing

technical data for expanding export of korean originated biopesticide.
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Table 2. A&3t8 Al AFA

Al AErg (A=)
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238e w3 Q= AAolty. Beauveria®t Paecilomycess $H9Z 3 &S vA],
Paecilomyces®}y Verticiliums ©] 83 &A71F0] WAo] B& A7 @Al 9}, g}
gho] st IEE T A= AUF ST EUSuEls 5ol AR Qste] 3}EhA
A e} A0 o]fo] AgE BA ESATE 1990dd HoswWHA FFo] €55 H&
A gell datsto] Adst= 71to] ®HAlE St AAEst A7 2 fddstar, oju FH Y A
S ol g3k WA RS Y N widE BeauveriagE AAAHA LIS 1 adE A
sl Sl AAolth

Table 3. A&3te AP AHEA

ARt AEFTE (A

Hirsutella thompsoni Mycar (7]=7)

Beauveria bassiana Boverin (#A]o}), Botanigard

Metarrhizium anisopliae Metaquino, Metapol, Combio (H.2}2)

Verticillium lecanii Vertalac, Mycotal, Thriptal (=)

715 543 afA K o]§EE st |yt A AIX 7 s o] Qledl, 1
Al A Bl A o] AR xS AT dlFe o] Thestrlel 1 Aot Aot 53] &4
7hRole] - dszh Ak, WgAZE ofEe Aol wekA ol AEAEA Yo
gEst $Ax0S 258 A HAANSZAY FAVsEe Verticilium s APdte ©l
L3t WAATFT7E FAAEH

st eyt X e vAE AEAS 3 T AR Suet @ S5 A3y
A Esofel] disk Q4 7F S e Aol
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2. =8 #dVe %

Current tool categories available
from the Biocontrol industry

\ I

Semiochemicals

e )
I_ Viruses, Bacteria & Predatory mites & I_ Pheromones, Plant

-
Natural
Products
e___________ 4

l Plant extracts,
Seaweed products

& Basic substances

insects,
nematodes

Fungal Pathogens volatiles

Fig. 1. =&k &+
Al AR E fd AEFS VeE olgd Foke TR AEEY FokE vAE AEA
Bt 8 o]F: itk AEwoke] Foldha Qi AA Fo FFAAERE BAE, ofd
B, owpolZAl, ZAl, vto]ld, AL, ol ZAl, goleye] F 1097/1E & & AUtk AA AEF
b BARA] ok AAH FAR sto] 2 Fow ZFoEw gt Aol
Table 6. WHall WAL vy =2dA A&t A oF
v o] § # F SR g E 523
. Galltrol USA
Agrobacterium
. ] Crown gall Bakuterozu Japan
radiobacter strain 84
Dygall Canada
A. radiobacter K1026 Crown gall Nogall Australi
Seedling root
) Quantum
A+t ) » diseases USA
Bacrllus subtilis ] 4000
Infectionseed—b USA
GUS2000
orn
Pseudomonas cepacia Seedling root Blue circle USA
Pseudomonas )
Damping —off Dagger G USA
fluorescens EG—1053
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Damping—off (Fu
Streptomyces ]
] o s ar ium, Mycostop USA
griseovirides .
Alternaria etc.)
. . . Dampint—off WRC-GL-21
Gliocladium virens . .
(Rhizoctonia,Pyt | —=WRC—-AP— USA
GL-21 ]
hium) 1
] ] Sugar beet )
Pythium ligandam ) Polygandron | Czechoslovakia
disease
7. harzianum Rifaistrain| Damping—off
) F—Stop USA
KRL—-AG2 (Pythium)
7. harzianum Wood—decaying )
3o) BinabTMT USA
/polysporum fungus
Southern blight )
) . Trichoderma
7. lignorum Soreshin(Tobacc Japan
(spore)
0)
Verticillium in
BINAB T
) o mushroom France
Trichoderma viridae ) ) SEPPICBINA
Plumsilverleafdis B UK
ease

AEFoko WA 7|2 O 2= A, radiobacter o] AAYEE o124l (Agrocin) ©] EF=

4 =dol W] AEY S5 Adfsks Aor ¥l gk

otk
4

g4 =4 A F o HE 8
o Streptomyces )
Blasticidin—S _ Blast (Rice)
griseochsomogenes

) St. kasugaensis )
Kasugamycin _ Blast (Rice)
St. kasugapinus

Validamycin St. hygroscopicus | Sheath blight (Rice)
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var.limoneus

Sheath blight (Rice)
Alternarialeafspot (Apple)
Powderymildew
(Apple,Pear,Cucumber)
Polyoxin St. cacaol var. asoensis Blackrot (Pear)
Brownspot (Tobacco)
Graymold (Redpepper)
Scab (Pump)

Canker (Apple)
Canker (Citrus)

Streptomycin St. griseus Bacteriashothole (Peach)

Lateblight (Potato)

TUE INEA AT EFUe] wWol #¥sty e WA (Actinomycetes) &
Streptomyces% dF7F FAZ @ EHo] duA Qv AAl Hxo 8 IVEAS
19589 =49 whAlE Iy EA adH A Q& Blasticidin S A% Kasugamycin,
3 Qo ol FHE FBELAL vAE AT ofd A
©) J

249 A Bk 4718 E ekt FAw

e

=
Polyoxin, Validamycin 5°] A}&
=0l 548 o] &S HER F

oM F7FE L glon, stekgoke] Hls vl A= Aor deA vk

MN

Ak
PN
T
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A A8 A AA Qo] B o AAEe] EdA A AA FEe Ax 3FE Tt
otz sl el diste] Al AF AlES & st
S5, gl ARG w55 S Ao 2FEte] Ad 2 S HEF AlAE 1000
23] A% 34 14 A, 5008 391H4 23] A& AE A ste] WA|ZE gl Skt
o= @A AL&7E M A AAW 234 AHYUHE 71Est=d 1 54 At

Al A 10000 23] 393HA AL AP A 45%0] HAVHE B o

i

[e)
o
500u 23] 3UzFA A& A A 75%2] FA LS JERA T R A

ﬂJ

3

AR AA 10008 13] AE= 90%, FAREE 0%=E AdE =& ot

EE o] F9 AAE 10000 28 3978 A% A 50%9) PAE weow

5008 28] 39744 <14 AelA] 80%9] WAIZHE vhERY =

= 99 ARl 4= 10009 13142, 5008 13] A 2ol A= 100% A 7FE
Bolth wiFuyn]e] A9 48758 exss AN 28] AAFe] HF s=E A4S

Ak AlE skelal, @A o Guiuy, wjEEuy, T, AAWE fre R ofAlel T
2]
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Table 8 o] ZAANEWHL 5 td @8 A Wil we WAzt 2

o A A 7 7}
e ey oo B0 ()

1 23F A2l 39 7474 28] 9% 712 (1000 )

60 11.8(#15 88.6
5 A7 : 24 Ag T 79 (+15)
SE HE 080 A Se H

59 26.0(x4.8 75.68
334 #e) 28] Hel e 15907 (48
209 +A A7 23] A 61 42.0(£2.8) 58%
547 58 §

Table 9. .°] v F5 A @4 A Do o WAV &9

R4

_ . AYAUE WEE (9 H-A 7}
e crepaam  SEE® )

1, 22 Ag : 39 717 23] A< A2 (5008 )

+
s Ae) : 23 g E 70 65 10.8(£1.3) 80.4
1, 22 A& 1049 7H4 23] A2 (50081 %)

+
53 Ael - 28 A0 15007 74 29.0(£3.8) 73.5
209 x4 Al (50018 <) 64 46.0(£2.7) 61
A 7 58 - -

Table 10. o] st F35 e @& Ae el e Bz &

o

- AH ==
A &) ok A s sE®) T | A}
CF/TRED [ g | mw | mowy | gg |OURD] P
A AZE 500u] < 23]
69.8 14.3 | 14.5 20.7 16.5 b 85.4
32474 23 Ag
TR LR
70.3 5.8 8.3 8.5 7.5 c 93.4
FAEA] ol A
TA2 74.2 106.3 [ 112.7 | 119.6 | 112.9 a —
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A2 A

AAES oA AA L AR B

sA7IEA S AT BAAA-A AAE (ble]e AWl 1)e] uAFEE FAE matrin G
A 9wk FRAAE R s
Table 11. A AE (blo]e7Aul 1) FAE 3tk HA
A Matrine
Al A=t 2015.11.28
Al 7] FTH7NEN LG AR A

HPLCE o] &3t

A8 A 31} 0.56%
2. "3 Ad
O wA=° A o3 A
1) 3% (For33)Fs A E
- AU S
oFsi A
A1 g A AEFAE(%) A2 = . SR,
Hle]e =t 1 aAF=E D 3 aA = 1,00084 500} TEIAEY
(11/27) (11/27) = oln}o] O (F)
+ A = = = -
AT WA R WA gdele wWAY 3uE
T AT Ll =17 TEpot 2 Qpot
ok 3 3 3 9 5 pot 45 pot
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Ok 7(4_1;_:_ =
AR et e i L S
s 7% % ) 2
vlol o AW 1 e 0 0 kel S

==

s RS TNEHF
Hi = ofAl A 2] (7] %)
Fig 8. #F <3 A3
3) AFHaA)LGE A E
- A
ok A1 @
= ok [*) E 0] 9. (0 = 5= [e) S
}\]uﬁxﬂ ﬂﬁ‘rag(%) %—'quou 7]%‘_% HH‘%}: ']?43’:]}‘]'
Hlo] o AW 1 IAFEE 0 AEAY 1,000+H 500H] SHIAEA
(11/27) (11/27) = olnfo] ¢ (F
5 A = = - - =~
GEE
e o} A = (0~5)
g et = W
ik 7| Hjj 2
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4) Lol (vlH=p) ks A1

- A g
AN
A & kA AEFUEE(%) A2 T e ] =] 3] A}
utol o Al 1 1AFEE 0 3AA = 1,000 5004k FTHIAPE
(11/27) 11/27) = dlufo] @ ()
+ A g = - = -
- A EAA
EEE
A & kA AdE2FU9E(%) A 2 e e ol 2 3| A}
dole AW ] IFE=E 0 3 aA 1,000} 50044 T3 AE
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3. 54 Ad

1) EEs54 Alg

Table 12. Cumulative motality of honeybees.

Fig 11. F <3 A&

. . Mortality
Dosage Nu;nfber Cumulative mortality (Dead / Total)
b a
(g/bee) honeybee 4 hr 24 hr 48 hr 24 hr 48 hr
10 0 0 0
0% 0%
Non-treatment 10 0 0 0 © / 30) © / 30)
10 0 0 0
10 0 0 0
Negative control 10 0 0 0 0% 0%
(Methanol 1 ulL/bee) (0 / 30) 0 / 30)
10 0 0 0
10 0 0 0
0% 0%
100.0 10 0 0 0 © / 30) © / 30)
10 0 0 0

a: Based on dosage of main Ingredient Input ratio
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Table 13. Behaviloral abnormalities of honeybees

Dosage Number Abnormal response

(ug/bee)’ hon;);bee 4 hr 24 hr 48 hr

10 N N N

Non-treatment 10 N N N

10 N N N

10 N N N

ey N N N

10 N N N

10 N N N

100.0 10 N N N

10 N N N

a: Based on dosage of main Ingredient Input ratio

Table 14. LD50 of tesst substance and Dimethoate 99.6% tech.

24 hr LDsg 48 hr LDso
Study No. Test substance (95% Confidence limits) (95% Confidence limits)
ETBC-15001° Dimethoate 99.6% 0.103 pg a.i/bee 0.085 pg a.i/bee
tech. (0.088 ~ 0.121 pg a.i/bee)|(0.072 ~ 0.101 pg a.i./bee)
ETBC-15025 HFO| @ ZHi1 > 100.0 pg/bee > 100.0 pg/bee

a: Positive control(2015.03.23.~2015.03.25.)

E79 O ARSI A

W7} 70| o8l 1k} HEXIFK|{Z (Primary Irritation Index, PIL)YE ArESt

L& "0.0" 0| H& 1A Xt=20 2lsf A=d2 F&stH “818" OIRiCH

A2 HE] HIO|QHWM1E New Zealand Whited] EZ7|C| mEO| 2| Al
H

gl 82 TEEUC

HOS

IF]
dox BT
2 gk

s
oo
ol

ot
—

o

{0

> o
0x
°
>
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New Zealand WhiteZ| E77|0 CH

KAk, HSE3E 9 ordal X2z Ak

o AdZEZ 0.1 mLE New Zealand WhiteZf| E7|0| E0{3+ A1} A|E7|Zt & Yt
A KA SE2 BEEX] RULCE

OIHIE EZ A
LS AN

o HMBEHAI BE MO MZ0| A|Zto| Haretol wat S7sHCE

o HIH& o FAOXIX|$ (AOL)= “0.0'22 ASE|QICH

Olgel Zup HIO|AUWIO| FHUXIS AN HIMAEZC| X=de [QFEIYREEY oA
Ilgi%llgi ?—EEI%E,’,

4) gol il I FHYFAR

HtO|2HEi1o] Ef4=0{FOf Tt
a8 Lo
2 A5 RICE

SM™ At P, BEeXAbsE (LCso)E AMESHY|

S
(Cyprinus carpio)E O|&3}0]

9|7t SOt RpAloz

N8N & ANHEEEY sbe THE FYUHES 7|FE2E 100 mg/L U SHEZERE
TZotRden Zi= ofaiet ot
Time LCso® 95% confidence NOEC”
(mg/L) limits (mg/L)
48 & 96 hr > 10.0 - 10.0
a: Based on nominal concentration of main ingredient input ratio

b: No observed effect concentration

AR ZASI0|A, Hio|ABi1ol Aojo Cist 48A1ZF Bl 96A|ZH HiEX|AbsE
(G FRE EQUHIE 7|F22 HE 100 mg/L O|MOZAM obzmiz|tH
=dE FEoH I 2 2REUCH

of 2lA,
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5) H=d I FHPTHFEANA

SHEOf Ciist Hio|eFMlo| SEETSHAR (BEEEE2E 2000 mg/Kg bwe| FoigZo=

=] o
TSI XA 5 LRISETY S MSHSE 2. ZARH Auk= Chaat 2Tt

-

>t >
R
=
=t
N
H
gt
H1
>~

= [—
SFHEO = dut=of mat S715HACE
rel

Ojeto] AlZnl, SHEO| Cist Hio|eZAHH1o| ZHEZATESEAY ZiuL, GHS BRI|E
category VZ LDsogf2 > 2000 ~ < 5000 mg/kg bwO|Q1, =okaz|d [EHEMETO|

e 592 Sd7=210 oA Va HE8)22 TREUCH

6) F=o 3 FAEBAFHIANA

Ho|2Zui10) Cist SMZOEES BH=

=
=
? 142 ¢ XAk, QS ETY HIT HalE 2E ZAfst Aot= CHEa 2Lt

ek, SHEO| ChHE HioleFWlo| IEFUEEAIE LDsoit2 4000 mgkg Ol¥LZ
SoHe[Eol oA =d& FEotE Ve (KM54)0 = UCH

) S AFAAAHA 29

Alg 43}
Al = A& 7] A
(FAAT2)
LDso @ > 2000 ~ < 5000 mg/kg
=203 7
mERT (Ve A=A

20154 - LDso : > 4000 me/ke
nee IV, A=4)

o =4 LCs0 © > 10 mg/t
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(1)
7 = 12} A=A4=(P.1.D = 0.0
”’]E‘X}—l (7(]-:—/\4 Oj\L_ %7‘%)
S AFAFA0D =
o&;g I‘JJI-X A j=Rh =
H A4 918)
=
S ECE WY LDso=< 100.0ug/bee

Q& vhetebr B By 1T 252 Ao Evte Frkel s s7tlM Aldxs A
sto] A HB7= T AlEs dA addely e dA A skl
U AYAY 232 B2 ZE G2 109 oy AFEANA o EAol ALHS A
& ATk AAIE 10009 3] AM A4S A AFAe} Efste] 7TLFA SR 23] X o]F 15Y

=

(I}

Ao F 43 A¥ FT ulxFet vwste] A% AU UolHE E3te] WAstE el a9}
AL A AE A F 1 oacred EvFE UWE ddEil oF0715% 2 85790%2 WA 7S e
ot o7 Fesoke] A 7|EAEEE 10008 Bk 4 5008 o2 A dl o v
=7t BAF AJAIFERY ol of 75780%°] WAZEE WElt. o= A=3] F7te] #s
A ool s R ow Asde setsety sUaA Agd ¥ vad A 2

A AT BARAT AAFE GEeH A9 ALWoE AFEE ZAT A5 AAE A
ok
S

gl Foll = 78785%9] WA 7FE UERQ T 3FE ok tizte] A%

ol 7IE stetofAlel Wi WARHOR TA AAFEY ofadt vFeA Ut Aem A
=Ht

ol A& HEo A vite dEEs & wdste] H7) WAVIE Fole WHS
FAE A B es APeA 2 Fg sehgeks dsd YAtE 4S8 dve sk
s =5 U5 BE AR Ad sdAe] I18E R GAAe] AEAES g
T e TheAe dole 2 & 5 A
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BEMO pLor

BioComBat oy

Fig 12. %= wpsl2tAESS By A2 25 AF EvtE A 3

2. = W3 UF HA @& e AL
%= Ho Wst ARl mpepet~EetFo] YA 531 Au) Frtl A AFA L= AT
S A3 st Wsle] F= WAl E UHFEBeet Armyworm, Bollworm, Tobacco
Budworm, Cutworms, Armywormeo] 2 3I|3] UF Solt}. EoldARE A&EA 2EF5
21, 29%F o9 3¥8FH 5%‘ Es A= WAdel wig- Aral WAlTE ol g% sl sl
Fiolth, LEste] FAE AlA A A8A= 12 A 22 A
i 500 3]A] o5 A 2kA) o} @%5}04 Ao skslde] W Arg A4x 23] A& 3YHA SR
Aelstal 3z 43 Age 74w HAxs & AdRE dEele WHoeRE d skt
N0 W3t AujA] S oln HIEolARYH iR JSE i B3] FAo] o 4
WA Ao A onrE gloh

ANAE Ao s 03] 8e 1do]A 7|ZFoz 20725% 2 UEFY 94 71= 75780% = U

I

|
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