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Abstract Streptomyces spp. isolated from turfgrass rhizosphere and tested for their response to large-patch
control fungicides. The tested fungicides were actually used in golf course or turfgrass cultivation to prevent
large-patch disease. Tolerance to 3 triazole group of the strains was the highest to the PR fungicide, and
following the SR fungicide, whereas the isolated strains were no tolerance to HR fungicide. Tolerances to
three kind of Strobilurin group were similar for the all of the tested Streptomyces spp.. Growth and
sporulation of the all strain was normal in CB and AP fungicide treatments. However no spore formulated in
double concentration. Strains, tolerance to acetanilide fungicides, appeared that KT fungicide tolerance was
higher than MK fungicide. The selected strains showed strong tolerance against AT fungicide but have no
tolerance to ATR fungicides. In conclusion, the bacterial strains showed tolerance against 1 carbamate, 1
organophosphate and 1 cyanopyrrole group, while have no tolerance against two mixture formulations (1

Quinone + Strobilurin and 1 Imidazole + Triazole).
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3 At}(Lechevalier, 1988; Gottlieb, 1973; Valois et al.,
1996 and Sabaratnam and Traquair, 2002). Streptomyces
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glste] WA A7t 9o (Ezziyyani et al., 2007) ©]9]
A% oy FF] M dFe] A4S AT A+
ZA37F AtH(Taechowisan et al, 2005; Errakhi et al.,
2007; Maldonado et al., 2010). AFFS Trichoderma 4
o tigk oAl WS AN Ade tgastAl Ao
tH(Abdel-Moity et al., 1982; Papavizas et al., 1982; Mishra
et al., 2004). o]l Wkl M/l tisir= A7F A< 21
AEHAUA] %= AR dHA YL 53| Streptomycesss
= AEA AAE F&35HA o)8E F Ue dUAE =
Tokal opAlel] gk RS AN A= A9 fle AR
o|t}.

B AtollX e ] AR e] BEGAA Streptomyces spp.
#75 wEte] =2 HAAR o] & 7Fsd 475 A
5171 gt ekAlol| tigk Whg-& ARSI

Table 1. Information of fungicides used in this study

2 AFsith ARE e 1512 O 1353 S
255 ARSI ©Al o 79 E|olEA|(Triazole) 3%,
2EZRFA|(Strobilurin) 3%, oFdglo]| =] (Acetanilide)
2%, 7193 (Organosulfur) 2%, 7Hal] o] EA| (Carbamate)
155, AloRey] 24 (Cyanopyrrole) 153} 712174 (Organo-
phosphate) 155 ARSI oM, S|l FAwrl + 2ER
Y2217 (Quinone + Strobilurin) 15, °|v|t&A] + Eo}
Z7) (Imidazole + Triazole) 152 Aol ARS-3FATHTable 1).

Chemicals Chemical group  Active ingredient (content)

Site of action Mode of action

DMI-fungicides (DeMethylation

. . o i . . .
PR Triazole difenoconazole (10%) C14-demethylase in sterol biosynthesis Tnhibitors)
SR Triazole metconazole (20%) C14-demethylase in sterol biosynthesis DMI-.funglc1des (DeMethylation
Inhibitors)
HR Triazole tebuconazole (25%) C14-demethylase in sterol biosynthesis DMIfﬁm‘glCIdeS (DeMethylation
Inhibitors)
Inhibition of Complex III: cytochrome - . .
CB Strobilurin pyraclostrobin (22.9%) bel (ubiquinol oxidase) at Qo site (cyt b Sltl)llgunglcldes (Quinone outside
gene) ibitors)
Inhibition of Complex III: cytochrome - . .
AP Strobilurin trifloxystrobin (22%) bel (ubiquinol oxidase) at Qo site (cyt b Qol-fungicides (Quinone outside

gene)

Inhibition of Complex III: cytochrome
bel (ubiquinol oxidase) at Qo site (cyt b

CBA Strobilurin pyraclostrobin (22.9%)

gene)

Inhibitors)

Qol-fungicides (Quinone outside
Inhibitors)

Inhibition of Complex II: succinate-dehy-SDHI (Succinate DeHydrogenase

. 1o
MK Acetanilide flutolanil (15%) drogenase Inhibitors)
KT Acetanilide boscalid (47%) Inhibition of Complex II: succmate-dehy-SDHI. (Succinate DeHydrogenase
drogenase Inhibitors)
- . S AH-fungicides (Aromatic Hydrocar-
0,
AT Organosulfur etridiazole (35%) Lipid peroxidation bons) & Heteroaromatics
ATR Organosulfur propineb (70%) Multi-site contact activity Dithiocarbamates and relatives

MBC-fungicides (Methyl Benzimi-

. i o i . L
TS Carbamate thiophanate-methyl (70%)  B-tubulin assembly in mitosis dazole Carbamates)
. . MAP/Histidine- Kinase in osmotic signal -
0, -

MD Phenylpyrrole fludioxonil (50%) transduction (0s-2, HOG1) PP-fungicides (PhenylPyrroles)

. o AH-fungicides (Aromatic Hydrocar-

_ 0,
RG Organophosphorus  tolclofos-methyl (50%) Lipid peroxidation bons) & Heteroaromatics
. i Multi-site contact activity + Inhibition of ., . L
0, -
MKN  Giin pyrclosmobin(s  Complex Il cytochromebel wbiqunal (& B0 R REEE
oxidase) at Qo site (cyt b gene)
DMI-fungicides (DeMethylation
SK Imidazole + prochloraz-manganese (25%) C14-demethylase in sterol biosynthesis Inhibitors) (SBI: Class I) + DMI-
Triazole + tebuconazole (15%) + C14-demethylase in sterol biosynthesis  fungicides (DeMethylation Inhibi-

tors) (SBI: Class I)




56 orger - B - TE= -

HE|LHE ¥ ZAHY

A 135 EFA 252 ]85 PDK (potato dextrose
peptone agar) iAol AA| 2§ =9} 20 & FEE I
Aate] Azt oFAl7E 814 E PDK HiAlel] Ak 15
M #7F5 HEste] 28°CellA] SYZF wigek 5 o] A
AR L ZARIATE ZAPEH-S PDK B Ao A] <] A
Ao AP Hlaskal &9F 2AFSH] Indexst s
w9 A FAETY] 43 fARE AE sEeka A B
S} 80%E 4%, 60%E 302, 40%S 2%, 20%E 12, 0%
g 022 3i3irh. 2249 79 sLsAl A8t

BT

2l 2F9o| E2|0}EAH|(Triazole group) X 0f CH
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U 2] AR oA A8 e} ARSE= oF
FOo = Aukel 1570 w72 oHA RES-S ARSI
Ez|ol& A (Triazole) 357/ & PRE 7% #<] AL 4
A AgEEolA S, S2, S5, S7, S10 #F¢} S14 757}
FAEEe} FARH BdHeE AFstidon, S3, Se,
S12 #5¢} S13 #5+= Aol 80%= VERTE S71 5
9} 89 52| 7 AAo] 60%E YEREIL S5, S11 #FE

2
o

Table 2. Chemical sensitivity of the selected Streptomyces spp. based on growth index value.5 for 100%, 4 for 80%, 3 for 60%, 2 for

40%, 1 for 20% and 0 for 0%

Colony growth ~ Chemical name

Isolates

2]
w2
\S}
w
o8
2]
=
w2
<

CON
PR
SR
HR
CB
AP
CBA
MK
KT
AT
ATR
TS
MD
RG
MKN
SK

General
Concentration

S6 S7 S71 S9 S10 SI1 S12 S13 S14 SIS
5 5 5 5 5 5 5 5

CON
PR
SR
HR
CB
AP
CBA

Two times MK
higher Concentration KT

AT
ATR
TS
MD
RG
MKN
SK
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S1 S2 S3 S4 S5 S6 S7 S71 S9 S10 S11

Control

2X PR
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2X SR
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Fig. 1. Growth and sporulation of Streptomyces spp. on PDK media containing three triazole groups.

50% olst=2 S15dTw= AgeHA Aok AoE Uikt
(Table 2, Fig. 1). SR <Al thgk vk S2, S3 #5-9} S6
#F7 60%E VEREom A 73S, S4, S5, S7,
S71, S9, S10, S12, S13, S14, S15)55 50% ©|3t& Lyelst
3 S11 #59] A9el= A8 AA8IA Rk A4E e
WTH(Table 2, Fig. 1). HR ¢fA|A42] A3= PR 2HA|9} SR
oEA Al g9} gi] A RE 757t SR Fehe o
2 UEPTH(Table 2, Fig. 1). 24 & 522 3]43o A
Z3F wj Rl #¢] A PRE A 11709] #5(S2, S3,
S5, S6, S7, S71, S9, S10, S12, S13, S14)7F 50%°]4+ A7
st Zlo® JEeRtom™ 4719 #(S1, S4, Sll, S15)=
30% olatz AAslTh SR A E S12 a5t
40% A3 S3, S6, 7, S71, S9 TF<F S10 &7
20%= UEREY VA #5E5(S1, S2, S4, S5, Sl11, S13,
S14, S15)lx = A8 AstA] Kok Ao® vEyiTt 2
v =& Fx9 HR A AgoMe BE 571 AA38A
5199 tH(Table 2, Fig. 1).

S4, S11, S12 @<} S15 @55 F3g+< PDK HjA]
oA EAE FASIA e 2 o= YERTH PR 9HA9] 4
A ALEeolA S1, S2, S5, S7 #59} S14 #57}F FA2
T} o] Ao PAshs AR YERYAL S10 o
7} 80%= YEREO™ S71 #FeF S9 #57t 20%= e}
wth o9 = A0l A8 HA| & ZoE e
Sth(Table 3, Fig. 1). 28] =& Fx9] A2ldA= S5, S7
w7 S14 7771 AH R o] HIJAL S2 7t
60%= S6 -2k S71 FF7F 20%= A= OH o] o]
o] #(S1, S3, S9, 810, S13)= EAFA o] o] Fo|x]x] &
4Th(Table 3, Fig. 1). SR 2FAI9} HR FA|AZ]olA= S6
457} SR oA AA] A& FEo)A 20% FE IS FA
S UHA @ AA © v =& s A3 o
Me s IAFPAC] o]FolRA] e AR ULt

(Table 3, Fig. 1). EglolEA9} olntEA] e ~HE
Aol A C,, demethylations A 8t] 28-S sl

9% 2Fo 7 d#HA Atk(Siegel, 1981). & Al A
HE 150 #4F 5 108 gFE ZHE A 247
7] 9Fom PROFA|9L 80| 7He Ao R dAdtET

EZUZ 2 H|(Strobilurin)0f| LSt %X HHS
AubE o] 2E 227 (Strobilurin) 2FAl 357l
3

{1 o W ke 25k CB ool Wl )
B A o AL 25 27 20l By

‘/}E]"’]'o”% 2] F=2 FRoAE S2
9} 815 {-_F—r7} 80% A% sl o]2)e] #FES AN
o7 AR tH(Table 2, Fig. 2). AP 2FA2] 739 S13}
515 TF7F 80%Z S2 dF7F 60%= UERSoH o] Al o
A2 gt v‘ﬁ—f BF AA 0= Ak 202 e
”E} 2 =L FRAME AA oA Aesre X
A} L}E}“E}(Table 2, Fig. 2). CBA H4| *g]e]] v}
S3, S71, S9, S10, S12, S13 #5-9} S14 +F& FFH o=
A3t em S1, S6, S7 #5-9} S15 7 80%= A7t
Aok 82, S5 #F4} S11 AFE 60%= UERHoH S4 i
= 40% A= AFSIAT 2] =2 sRoME AL
2 A= 35 gen 80% AAstE #+F7) S12 o
9} S14 FFAIL 60%3] a5+ S1, S2, S6, S9 &9}
S13 #FAT. 40% s o= S5, S71 +59 S10
TFAIL S4, 87, S11 <} S15 #5+= AJ7e] 20% B9t
© 2 YEPHTHTable 2, Fig. 2).

FAEAE CB oA ﬂﬂéﬂr *‘xﬂ Ag&5xo A PDK
iAol A 22 FAeA] B 7 FE A BE 4571
IS BFHoE Pk 7;_; bt om v =&
g A3 RAdME S, S2 759 S13 7457 247
80, 603} 20%= YEI UHA| #5E(S1, S2, 3, S5, S6,
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Table 3. Chemical sensitivity of the selected Streptomyces spp. based on sporulation index value.5 for 100%, 4 for 80%, 3 for 60%, 2

for 40%, 1 for 20% and 0 for 0%

Spore produce  Chemical name

Isolates

w2
—_
w2
[\S]

S3 S4°

S5

w2
N

S7 S71 §9 S10 S11* S12* S13  S14 S15°

CON
PR
SR
HR
CB
AP
CBA
MK
KT
AT
ATR
TS
MD
RG
MKN
SK

General
Concentration

W

W
W
wn
W
W

CON
PR
SR
HR
CB
AP
CBA
MK
KT
AT
ATR
TS
MD
RG
MKN
SK

Two times
higher Concentration

S O NN O = OO R RO OO UNO O WL NN O W LWL N UKo O U W

S O N NN O O L OO W W O O W o O U D W o W wn W O N wm © O i

S O W L L ©O O L1 O O T i © O O O O D Lt i © i i Li A L1 LT © O O© W
1

S O O N O = WO N O O N O O WO RO WO OO W

SO O W A NN O D N O O 1 i ©O O = O O W b W ©O i i i A W W © — O W
O O N O O OO OO OO Lo O LA OO W W
SO O L N L O Wi i RO OO = O O O NN O L i OO =
SO O L i ©O O LT ©O 0O W WO oo VMo o P~ O L oo —
SO O N W A O O A O O N LN OO O MO OO W LB O o LBO M~ Wbt o o W
LI |
LI
S O =N O O OO NN O OO N O W= WO O WO WL O o O
S O W = O N OO LB OO T WO O R = O R W R R OO O W
1

Strains did not sporulate.

S7, S71, 89, S10, S14)2 % TAES FAehs Ao
E}SITH(Table 3, Fig. 2). e #5372 AP 2FA4 Ao o
3 FAFAYS SI 77 S2 FFTF 40%E S13 #F9}
S14 757} ZH2F 60%2t 80%= ¥A FAEE Ao
Elste}. o]9]e] #FE(S3, S5, S6, S7, S71, S9, S10)S =
T XIAE AR Ygste o= Yyt 28 2
=2 APg A3} S5 FF9F S10 FF7F 40%= LFERSE
on §2 #F9 S9 HFE 60%=E LEREOH x| (S3,
S6, S7, S71, S13, S14)= 25 80% ol TAS A sh=
Ao 2 EPTH(Table 3 Fig. 2). CBA A2 7% S3, S6,

S71, S9 #5-9F S14 #FE 60%
S2, S5, 87, S10 @59} S13 FFE 60% ©|3H= YEbst}.
2] =2 FroAM e BE 757 TAE A5 2= A
© 2 YePtth(Table 3, Fig. 2). 2EZHFA A= #
@49 553 FHH cytochrome b} ¢ Afo]2] AAAES
Aeste] WS AT dHA  rh(Fernandez-
Ortufio et al., 2008). A @47} 2EZHFHA A 352
A 7] Al FEFS PIAA e AR I%EFM—
CBA HAE 20 E2 FEE AFsINS W 58 #5E
S HA Ao F /\32}0};(] Eo}_ VAKN L]—E} oq_ 7]21,_:%

olao 2 Yehgon S,
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S1 S2 S3 S4 S5 S6 S7 S71 S9 S10 S11 S12 S13 S14 S15

Fig. 2. Colony types of Streptomyces spp. on PDK media containing three strobilurin groups.

S1 S2

S3 S4 S5 S6 S7 S71 S9 S10 S11 S12 S13 S14 S15

O} 210 EAH|(Acetanilide)2t 77|52 A (Organosulfur) 0|
CHsH obR| HS
old E}O]‘:ﬁ] (Acetamhde) 2%, 7137 (Organosulfur)

2% At IH3-S AL A} ofdeto| =AY
MK FAJol] tgh A7 AA| oAl A8-5=A S10, S11
#79F S15 FFE 60%= Ve ool #= BF
80% ©1F AN 2 =& FrolME 80%E Ak
o] 77 #3(S5, 87, S71, S10, S12, S13, S14)L S,
S2 @59k 83 AFE 247t 60, 403} 20%=E LERT S4,
S6, 9, S11 w2} S15 #5= A Edhes A2
EPTH(Table 2, Fig. 3). KT ¢HAlol| thalole AA| &5
9} il =8 FLo)x BT PDK HiRI oA sl At
A3 TH(Table 2, Fig. 3). §713A12] AT A2 7

AR AgEEolA sS4, S11 #59 S15 #F= 40, 4M
60%= UERST o]9]9] #3(S1, S2, S3, S5, S6, S7, S71,
S9, S10, S12, S13, S14)E 80% ooz vehytt. 2v) =
& FLoXE S4 77 40%E S1, S2, S3, S6, S71, S9,

S11 @59+ S12 @57} 60%=Z S5, S10, S13, S14 @59}
S15 w77} 80%= UEF o™ S7 #5291 S71 = PDK
HjA A s A3t 5t th(Table 2, Fig. 4). ATR
o] B9 AA AgFEet 2 B FEOA BT A
Fatlon TAPAE kA e AR YERHTH(Table 2,
Fig. 4).

A H#59] obd ko] =7 (Acetanilide) MK FA| Ag]
of et AP AA A=A = S1, S3, S6, ST1
#79F S9 #77t PDK HiA| oA 225 P48k A &
U3t ST FFE 80%= YERESH S2, S5, S13 w4
o} S14 #5= 60%= YERTE 2] 2 FEA = S5
39k S71 57 247 60%S 40%=2 UERtom Y]

#FE(S1, S2, S3, S6, S7, S9, S10, S13, S14)S A= §
3R] 9= 702 UERGTHTable 3, Fig. 3). KT A=
AR AL LA BF S FAsle Aoz elte
o 28] E& FrolME S10 57 80%=E FAHE A
A9stre 2F 4oz IAZS AN THTable 3,
Fig. 3). 7157 (Organosulfur)l AT °FAle] A 28
sEolA 6709 4F(S3, S5, S6, 87, 871, SOt EAE A
dHoz Ao S1 #Fe 2 FFE 60%= e
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Fig. 4. Organosulfur groups fungicide sensitivities of selected Streptomyces spp. on PDK.

St} S14 7FE 80%E S10 759 S13 75+ FAskA
e Zloz Yehdtt 2] £ FroAE ST 9 S71
d77F B R IAE FA6Ie™ S6 +¢ S14 +F
F7F 40%=Z S1 @59t S5 dF7F 20%% UEREoH S2,
S3, 89, S10 -9} S13 #79] 739 XAE FAsHA e
Z o2 ERITHTable 3, Fig. 4). oFdelo|=A] A= succi-
nate dehydrogenases At} PIEZEEole] S55 W
dsl= 28-S Slal(Avenotand Michailides, 2010) 7]+
A 2FA19] ¢ multi-site® A& IS Jepdthy 4
# Jth(Gisi and Sierotzki, 2008). 157 #5-2] opdeto]=
Al A tish vk 2ARSE A3 BF E8o] 7hed o
2 Uit f7184A19) AT A9t E80) 713 35
= BRE 10 #FE e ATR ook £80] B
7Fs3 02 Veht)

71t} H O] EA|(Carbamate), Al OF = I| & Al (Cyanopyrrole)2t
7|21 H|(Organophosphate)0f| L&t x| HHS

7hapH| o] EA (Carbamate), AloH=3]E 7] (Cyanopyrrole)2}
712141 (Organophosphate) 2FAlell tgk Adkel 2] A
A2l HHe-2 TP o] EAQ] TS oHA|E AA A2l E:el
A S1 59k S2 #79] A7) 80%= UERHSH |
#FE(S3, S4, S5, S6, S7, S71, S9, S10, S11, S12, S13,
S14, S15y> B5F A4l A3t 28] =2 FEollA
= S4 759} S15 #5722 0%} 20%=E st oH
YA FFE2 BT 80% o1 sk 222 Yehdtt
(Table 2, Fig. 5). ZAEAL A F8&FxolA S1 +57}
40%2 S2 #F7F 40%E S13 #F7F 60%E LFEREOoH
ol9le] FFE(S3, S5, S6, S7, S71, S9, S10, S14)y> BT
Aoz TP o] B Aoz Yeldt ) & F
oM E S1, S2 #59F S13 FF7F 40%E e U
A FFELS BF AL & AgHE A2 Jehth
(Table 3, Fig. 5).

AlobegEA419] MD Ao disted= 10712 #5%(S1,
S2, S4, S5, S6, S9, S10, S12, S13, S14)y7} 2] A gl

80%°)/de] S nlom s7he] #3(S3, S7, S71, Sl1,
SISYE 60% ©l3te] S HAt) 2v) =& FEE X 2g
Ao AA AeEERE AT A fAksAl UERd T
(Table 2, Fig. 5). ZAFFA 9 A5 A A&s=et 20 =
2 T2 A e Ro] xAYPA o] dA|sh= Ao= YR
t}h. 83, S6 7 S9 FF7F 80% ©1FeE YL 870
o] FFE(SI, S2, S5, 87, S71, S10, S13, S14)& 60% ©]
32 e TH(Table 3, Fig. 5).

F71%071 RG ¢kA|9] A A8-s=A S1, S2, S7 #5
o} 89 2] 7% Aol 100%= ZE = A7 ety
S6, S10, S12, S13 &5} S14 #+F= 80%= et S3
w78 S15 77 60%= YA #75(S4, S5, S71, S11)
2 40%°]3t2 UERSTE 28] =2 FRollXE 9l #5(S,
S2, S6, S7, S9, S10, S13, S14, S15)7} 80% ©]Ao.& S3,
S5, S71 @59} S12 #FE 60%% S4 459} SIl 45+
Z}zF 0%} 40%Z UERSTHTable 2, Fig. 5). EAFEAlS 4
Al ALFEdA S1, 82, 87, S9 FF2 S14 FF7F 80% ©|
Jo = S3, 85, S6 @59t S13 @57t 22t 40, 60, 60,3
60%= YESTE S71 #59F S10 #55 ZAE I
UE AoZ et ) £ w2 A2e A9 xAY
3 AA A-8-5=8t HszshAl YERITHTable 3, Fig. 5).

Fhapd o) EAl oHAlE M EEGNM 542 B-tubulin
Z2Y934e Aslehs 713 7KL AL Alokes EAl=
MEA T AL A MAPKinaset} HistidineKinaseS *]3l 5}
= o= 4EA o {7104 A= AEHitsE A
ks 2oz 44 JrHGuan et al., 2014; Yoshimi et
al., 2005; Altuntas et al., 2002). 7FapH o] EAQ] TS kA 9}
157 w5 B &80 7Fs3e 2102 Kol Aloh3] &7
o] MD °FAI¢} 107]9] #57F &80] 7Fsd AoE e
ok BEgk 710741 RG eHA|ok= 9l #57F £80] 7Fs
g Aog getE

EEHol| et ofx S

AEA + 2E 227 (Quinone + Strobilurin) £ 1
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Fig. 5. Colony types of Streptomyces spp. on PDK medium containing one carbamate group (TS), one phenylpyrrole group (MD),
one organophosphorus group (RG) and two mixture formulations (MKN and SK).

%3} o|u]tlEA + E|o}EA (Imidazole + Triazole) 152
AR EARAE 2R A% AR 1) 75 2 A
Al AgEEst M) B BEE AYT QA BE A A
A AL EAE FAHA e Ao e TH(Table
2, Table 3, Fig. 5).

3l 5532 (Integrated Pest Management IPM)=
3 X3pHo]AL A& Thedt o R WaFS dEshe
£ onlab =3t el AuE 01311‘6}04 ZEHQ
'H% WA S Al ] S SR B
o oaf Z=ol delle Yriek= 7P AAAS Aol
2 WAsle AL om 3tk (Chandler, 2011). Wal%
S ] ofaff 2Heo] AujE AL ik w AEA AR
7b FFl thste] FFE WA ek & O AAHCR
7 o Fold Zolrh, & ATl @Al @ EFAE E
golEA, 2ERUFIA, opdetol=A|, 71737, 7t
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Al ol-&ate] Ate 1570 w52 oFA| W& A3
o A A3k FeA + 2ERUSEA E3A19 ol
EA + EPolEA EFAE 191 &F 25 AT Z] o=
Ao etk Aol ek AdE #5e] o
2 B e FAE AlQdetaie ARl S mIAA
2e Zeg Yeith ol Walgsdelee S
S| o8 7he e A ow wdd
B AFART 7 E S84 2133 WAoA AEA
WAAR o] &&= a1 oA vk Aol glo] AREEAl

gl

o, e
L o, Ll

rlr &
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Ne T AUe 7FeAol A FeE GgSHT. £ AyA
9,]_ 71—0] /‘@gﬂ H]—;(-]];(-]]_,] Ok}(ﬂ H]-—Q- 7-]78]“ E-,—FH__E O]
Fojz]of gt AlRETH AEZ HAAR o] &EH= o+
9 oA vk HA AEL F3] =ZEA o|FoiASiT) 21
450 Trichoderma &9 T3k <Al thak vk-3-& 2ALsE
Ak ngsAl drEoigtod Aas dside a7t
7o Aoy YA Lt} Trichoderma <2 Bacillus subtilis
9} Pseudomonas fluorescens®ll I8} carbendazim, mancozeb,
metalaxyl, captan, thiram?} nemacurol] tste] 2FA|dl] tf st

S-S AR A3yt B0} 3) 9™ (Mohiddin & Khan,
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st A3}7} Atk Abdel-Moity et al., 1982; Papavizas et al.,
1982; Mishra et al., 2004). 53] & A-7ol|A] st Strep-
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Yol = E-patal ofAle] ik vk 2ARE A= A
NE Ao B Ao Faet g 7do] oA vhg 2
Akt AL 83 ou|7t Qlthar Ak
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2 o ZxAold T ARl A EElE Waddts WFoRE ZTH Al ofAlol tigk oAl vk AR A3
Eg|o}EA|(Triazole) FA] 350 theh ¥ PR A9 73-9- A1 50l 7P F3E vIXA] &9k T2 SR
o= uUeRgth whHel HR Al tisled ZE g5 ARSI &e 2oz et 2EZHIFEAA
(Strobilurin) 3%l gt ¥He-2> M¥e #5 B ARSI UERsth CBeF AP oA A5 5] A3 ZA3A4
o] ZEA U} CBA 2HAl A% 29 F=ol Al 75 =% A0l 5x] ettt oldele] =4 (Acetanilide)
2%l gk W2 MK 2FAIEEE KT 9 & Attt f715-371 (Organosulfur) 25 tigh 2FAIRES-2 AT 94|
X Z AAEFLH ATR AN = AR @5 Ao Ueigth. 7l o] EA (Carbamate) 15, 71917
(Organophosphate) 153} A]o}=3]Z7](Cyanopyrrole) 1501 tiale] Al FFE Ao A9 G wx] Y= 7
o2 Yyeptout F=A + 2E 2R F A (Quinone + Strobilurin) £33 153} o]u|tlEA] + Eg]olEA] (Imidazole +
Triazole) 1%l ti3lel= A8 A4 e 22 YEsit
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