S Fe A A23A AIE (2004)
Korean Journal of Environmental Agriculture Vol. 23, No. 3, pp. 178-184

ST ZiC| EL0IM

s eusl) Az’ A
FRTsta sYgARaAe ek, VRt

TR

21917 . 4t

AR e Ay AEA Rk,

Ab2H| Tolclofosmethyl2] &5H

-dMd - ol

PRt SYYBEANE AR oot

(2004»3 89 29 F<, 20044 99 10 %))

Degradation of the Fungicide Tolclofosmethyl in the Turfgrass Soil of Golf Course
Keun-Yook Chung, Sun-Hee Woo, Heung-Tae Kim?, Tong-Mm Sa, Young—Kee Kim, Soon-Dal Hong, Jai-joung
Kim and Jae-Koo Lee (Departments of Agricultural Chemistry, "Agronomy, IPlant Medicine, College of Agricul-
ture, Life and Environmental Science, Chungbuk National University, Cheongju 361-763, Korea)

ABSTRACT : Tolclofosmethyl (TCFM) is heavily and annually applied to the turf soils of most golf courses in
Gyeongju to control the fungi known to cause the disease brown patch. The soil samples used for the
experiment was collected three weeks after the annual application at the end of May in the year 2002. The
preliminary results obtained from this study demonstrated that the repeated field annual applications of TCFM
to the turf soils of a golf course located in Gyeongju city in the southern area of Korea showed the enhanced
degradation of the parent compound TCFM, especially in the surface (0~15 cm) soil rather than the shallow
subsurface (15~30 cm) and deep subsurface (30~45 cm) soils, compared to the corresponding surface (0~15
cm) and shallow and deep subsurface (15~30 cm and 30~45 cm) soils of the untreated plot. It appears that
microorganisms in the soil may be involved in the enhanced degradation of TCFM.

Key words: fingicide, golf course, turfgrass, soil, brown patch, tolclofosmethyl (TCFM), microorganisms, enhanced

degradation.
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Table 1. Chemical and physical properties of the treated and
untreated Soils

Treated (cm) Untreated (cm)

Item
0~15 15~30 30~45 0~15 15~30 30~45
T-N 013 0.01 001 010 0 003
PH (15) 59 57 52 52 51 52
OM (%) 348 078 037 338 071 042
Soil sandy sandy clay sandy sandy  clay
texture loam clay loam loam loam clay loam loam
P05 (ppm) PA] 1 9 19 2 1

CEC (cmol'/kg) 162 133 147 172 141 159
EC (mmhos/em) 105 140 083 107 139 079

0.34 0.15 011 027 0.26 019
363 144 111 374 133 12
& Me 233 4.34 52 273 4.34 329

EX-cation
(me/100

EUN=E

ERme %79 2249 e Teeway Aqe] ¥ 0~
15 cm) 7 % (15~30 cm) Z18)3 A% (30~45 cm) B9}
oF T3l AFsE TAAMOR ofs] HYELES At
51 Eot vjd tolcdlofosmethyl 2 A=A} iz TCAM
S HYshA| ok FxA T B HE AFHSIHCH
E A7 augen)E M8t AFT BEUAEES Eeked
8710l ol E3tstal plastic bagell Hol AFAlAM AREZ
Wl 7A el 4Te) BBST: BE ARt AR &
of 3/ME Bt AMBstH o, EQF Alue] 444 Table 13}
2k

A2t

98~99% o] A8 TAME UE
mical Company® FE ALYty Be Oh2 Aok FoF
& 59 248 59 52 JAY F9E AHETE TG
of &g, g812Q] 4L Table 29} it

EUME| 9 By

F7)8njel olxEo] ¥4 TCAMS $-8§A1A 40 pg/mL
& Efaad WUk, dAavieE ARREl FEAZ 40
mL2] glass centrifuge tubedl] Teflon Ho|3ZZ 7+31, 712} 10
go] EOKS tubeo] T& TR R RO} TARME 23] 4]
o} screw wpjE WESIGATE ARG AR AR Zpzte
A AEZRE T ubeE AW the SHiFES 519
o TAMe.2 Aeld EWAIR0lM TCAMe] Fajo] mAaE
o # o¥E 2331 98 100 g A¥ 0~15 cm?
EGNES A4 121 A 602 F<F Earatalch

AR AR AFRE A7 Agjd AEE FH 10 g5
ke F709 tubeE BUVIZHE 7AW thE 20 mLe] o}
MBS A7be] tubeo] 74 3 SA] AEsIQlth 94 £
Z 9138} tubew 1AIZF B2F 100 rpmol| A 427 shaker ol A
Aeket 3, 1558 F¢F 1500 rpmoll A YAlEe stk AR
g Foll 1 mLe} J5ag F3le glass vialo] RHs}il, of
= TCMe] GC #41% #13 NEE ARSsSl:

Table 2. Chemical and physical properties of TCFM used in

the study
Molecular formula GHuGOPS
Melting Point 78~80TC
Vapour Pressure 57 mPa (20C)
Water solubility E(26C) 03~04 ppm £3
Molecular Weight 30113

Physical State
Stability
Acetone > Xylene > Fthylacetate > DMF 202 23]
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Gas chromatography (GC) £

£ Aol TAM £44) AR GC 242 gea 2
o). APE 3% SE3024 m x 20 mm id)E AREStA, o]
T 7tz gk 48 B 40 ml, injector$} ovend] &%
= 4zt 30T 9 200C, detector %= 300CE §X519.0.
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7R 5.6 HolAt
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Table 1o TCPMoZ offield) HalE EWA T}
TCEMo 2 ofe|(field) A=A ¢& EF Alge] pHY} 49)
A 67442 WMol ithe A& Bo) Fuh TCAAMOE o}
(field) H2)® F= (0~15 am) EYA)ES} TCEMO.E of9]
(field) A=A L& T2 (0~15 cm) BN RN §712
e A% (15~30 am, 30~45 cm) EYA)EHT B9t
Table 2= & Aol ARGH TCEMS] glstd g B2l A
;(1& 0;111;}_

Fig 1& §710A A%< el TChMo| B} mjAy
Eo 9J3l 26-dichlorocresol#} 2,6-dichlorophenol 2 -3} %]
E Aoz FHET TCAME dubzo 2 715eR s AHA
26-dichlorocresol & 2% =71, 4ks}214E 3l 26-dichloro-
phenolZ ¥ %, HFHoZE optgeii & el ¥
olER FiEE Ao 4t

CH,0
CH,O =P

Hydrol)y
-QCHa 2,6—dichloro cresol)

®Major metabolite

i < OH0
™ CHO

v

S04+ PO, +CO,
O @COOH

@Major metabolite Cl

(0] @(Z,Gﬂichloro phenol)
Cl

i—_> CO,(Decarboxylation)

Fig 2 % 7}X B8, = TCAMOZ ofe|(field) X&)

B EF (0~15 a7 TCRMOR ofsl(fidd) He)uA) e
EZF (0~15 cm) BRI TCEMe] a4 ﬁurom
Z7] 142 W1zt Edo) TCRMe] ok TCRMO.2 of)

(field) A2H %= (0~15 cm) ESAE7} TCFMOE ofe]
(field) A=A & HF (0~15 cm) EA R Bt Eaf&
b ddEes we ZE o F Itk TCRMOeR of]
(field) Hz)d B2 (0~15 am) EGAZXE 14Uzt )
& o]Fel] TCEME XA3] ARtAtzh 3597k HiollA
TCEME $Hd3] 2asick whde] TARMOR ofe(field)
H2)ER) e 2 (0~15 an) EFARIINE TCAMo| 49
U7HA] 163%7F Ea=A] Rt A 499 ke w7t
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Fig. 2. Degradation of TCFM in the surface (0~15 cm) soil
samples collected from the treated and control plots.
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Fig. 1. Proposed degradation pathway of tolclofosmethyl (TCFM) in soil and by microorganisms.
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= 563%2] TCEMo] o8] o} QIglth TAAMOZ o]
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Folle TCAMR: BlnA 243] Eaj=|ch Wl TCRMo.
2 opfl(field) AMe] HA ¥& EARIME 2L 7UTH
el A TCRME: 93.1%7F ol A%, 14U7be) wjokol
o= TCEM2 548] Eaiso] 2199 w7704 63.1%9)
TCEM®) ot 9I9laL, 219 o] %ofle TAME ofF =3 &
E2 2T AA 49979 wdIE F2l TCRMo R
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Fig. 4= TCAMeg of9(field) A 4% (30~45 cm)
EPNES} TCAMO R o}9] (field) A2|HA] &2 A5 (30~
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Fig. 3. Degradation of TCFM in the shallow subsurface (15~

30 cm) soil samples collected from the treated and control
plots.
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Fig. 4. Degradation of TCFM in the deep subsurface (30~45
cm) soil samples collected from the treated and control plots.
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AF EPNRAMHTE 4S5 EYARAAE TCEMe]
A FAMAT W] Ba=AE AT ) 499
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3 Bk 2719) 30, 40, 50 pg/mLe] TCAMS] F&&
o] zole YA vlad fARGE £EE W BejE
t} FF 49U7te] w7zl 2719] 30, 40, 50 pg/mLe]
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Fig. 5. Degradation of TCEM in the surface (0~15 cm) soil
samples collected from the treated plot as affected by the
concentrations of TCFM.
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Fig, 6. Degradation of TCFM in the nonsterile and sterile sur-
face (0~15 am) soil samples collected from the treated plot.
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