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Effects of Incorporation Method of Nematicides
on Reproduction of Meloidogyne arenaria

USE - 2N

Dong-Geun Kim and Sung-Kuk Choi

Abstract - Effects of application method of eight nematicides on reproduction of Meloidogyne
arenaria were tested in pot. In pre-treatment, cadusafos, dazomet, fosthiazate reduced over 90% in
number of egg masses of M. arenaria at recommended rate. Carbofuran showed similar reduction only at
three times of recommended rate. Benfuracarb was the least effective. Post-treatments, in general, were
less effective than pre-treatment except fostiazate which reduced root egg mass of M. arenaria as much
as pre-treatment at recommended rate. Systematic nematicide, fosthiazate has potential as post-treatment
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nematicide.
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£ - chao) A4, W23, SRR EAYA, FREAELYA, hR A, B2, T2 oA
|ZYA, kT HA 5 85 FUBAE olgatod AMFAL) Al (AA2), FATF A
3ul el e FFRSUF, Meloidogyne arenaria®] FA £z 3 Fa}F Lo
F9)8 olg3te] APsget AAAA 1o 90% o) 49 ¥ & A=A mItE
FFAEL YA, s #4, 23 ob o] EUA G 0w, Su AT el A Hl s

Aol &g el M=AE 7 &7 Ioeh FAe = AA el wlshed Y of
AEe] Er} Rebed, FAUNA 71 27l XD ke TAA okal o A G 712G
o oplz AN, FAUE Fol BE R FHZe) UrE aRHoz dAF & YW A

< AR AAFAIRY Z2X]olA o] EJA H

HAMO] - w0 E3A, AU FA T4, B84 w2, 54

HFEAG FAAMYE At 1000 7 @
$7h QS B So} HAE 197 LAle] 29
% A4 5-6970] 851 1 o Fel= WE
st 2 Aol 8 o 79121} (Choi and
Choi, 1982), X 3-& 1970l 298 Ao} 5~68e] 4
galx 1 F oA A2E 719 109744 A4 29
T 25 Q% Aol 78 olFT UcHPark,
2000). ol & AAAuNYe] oz o Ao welF
AEe) Y AxE FAuG o polAA AT
R AR oF 0% ] EAo] m
2|3 A Fdl g5 o) on (Cho et al., 2000; Park,

2000), |23t | EAZ9] I E W2 AL 69
o] F Fert TAREl] © o]A} HFe] Eilssl
(Park et al., 1995a, b; Kwon et al., 1998).

pe|EAZ] WAg oz AR AE, g
A okAA], A FE A 43 5 o8 7}
217F ded, e =24 =27, A Eg, AAA
S5 vaste o8 JHR] w2 SEUER abEe
AelsA o} (Park ef al., 1995a, b; Chon, 1996). A2
ZeAu Frle] @e S} 3~53nie AEE 3la
UAIRE =3} w]ge] o] B3, WA FollM 713
g w2 AP EA S o] 431 Aot Ab ZA|

A 532 7 A 97} (Seongju Fruit Vegetable Experiment Station, Seongju, Kyungbuk, 719-860, Korea)
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& = 5 &
ZAEe AV|A, & AFo] By Y& 3] A
A28l o] AF e, WA F
TAE RE AAEFAEL ZEA W Folle AHE-
4 Ad=2 FHolo (A RA A A, 2000).
vdstene] ngs 2ok dAAs 9 B5AA
Wz B 5rbEo] HHAEAE o|4sid Tl
B4g stu glon, 69 o F Fol 7k F9E F3
2R B3 g HrleME o] AA #43F BT
A zA 2 2] WS Aoz i sl
(Xim, pers. comm.). Zejv} 28 717 F2| A
24 A wAe agdolt, Al EAdd w3t ofs),
£3 AHFHY FHAFA EAZ W A58 o
2o]of 3Tt} &) ZoA{E fenamiphos (Minton er al.,
1981; Johnson et al., 1992), aldicarb (Meher et al., 1984;
Griffin, 1989), o}=& 3% -§-#] (Balasubramanian and Pal-
anisamy, 1983), ol EX YA (Griffin, 1989), oxamyl
(Kaul and Sethi, 1987) 5-& X9l &3 (Minton et al.,
1981; Griffin, 1989; Ingham et al., 1991; Johnson et al.,
1992; 1987)8}4v} Yol AFE (Meher et al., 1984; Kaul
and Sethi, 1987)3}e] =ofo] mg|ZAZo} HArE
AE& dHAs7] A% Aol £PANE, L &3
= AuEEol Ao F5ol wet o)zt At
ZWeME d =(Kwon et al., 1998)0] 4F2] AMZE
A o3l Xz pejFAZF PAEHRS A
stgl ot ol 7R FA gl o3t A A HhAl &
s, a2 f ofs) el #sted A" Aol ¢l
o] o] A& AAFHA Ho

f
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=
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HMEAe oF HE
A ZA Q) 2758 Ay RAE, FA=)I A
g wa mezAdZe UxdAad Y o E
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vl maly] $lste] FHAA FEEHIUE T Fol
A, 2 Zel| A AdEA 2 AFEEHAR oA E BT X
gatgch A FA L] FFE A 7HAZE devt
EDB, oxamyl, phorate, sebufos 52 o}= ZFuje] o4&
A A ekgkar, Zel &delxl AHAFA] FollA] fenami-
phos= A7) nlEFo = 19904 F5-9 7], aldicarb:
dEdoz 1991 52 FH3}, o]AaWMEAYA, He]
E2EF3AE AL 24 L £ A dEZYAE ¢
AHF FAZ FAFAME 5F T3 (Kim, Pers.
comm.), #| gAT]- A A = Aghe] AAlE 19993l &
o}zl E25x] kel Al AME-H ofAlE gav
27 (Alam and Khan, 1983), ¥l 21 A] (Jain et al.,
1988), oFAFAFE A9 A| (Jorgenson, 1984), FFFAFE
4] (Ibrahim and Haydock, 1999), 7}3¥.4} 4] (Badra and
Caveness, 1983), €} R.914) (Jorgenson, 1984), E %] o}
A o] E 8l A (Rich et al., 1994; Kimpinski et al., 1997),
o} &8 (Jorgenson, 1984; Ayers ef al., 1989) 5 8
Zo]g] o} (Table 1).

Agel AHeE meASHFE AT AP
pZ S 22w Eokg AA s AMgEHoH,
#e) 32 %2 perineal patternt HEEFE ]
£35}e] A 3}d ) (Hartman and Sasser, 1985). 2} %] 8}
£2 A7l 22-mmEE A2 AN F EF HE R
2 5% T, 39 oA I 4o AFe dU=E
4 & F, 27 10-cm 23 Pkt AlHA
EoFe] wE|ZAF 2

$3 Uer =G 2 AL ¥ 2
Zold =} 300em'E #Hahn A2 (Southey,
1986)02 A3 Beistd AARdon, YA =
o}o) W FAE, M. arenaria $% 9 U=t 3942 3
# 6209}2)/100cm® EoFo] e},

o Hele FEE A7l Ak AN
12e e F Asle FAYZ s, o A
2] e Hickey (1986)9] W& Fm= sadeh &

Table 1. List of nematicides used in experiments and their characteristics

Application amount

Pesticides Target pests Mode of action!
10a (%) pot?

Benfuracarb (G)? Insects, mites, nemas RC, Sys 4kg (3%) 40 mg
Cadusafos (G) Soil insects and nemas RC 3kg(3%) 30mg
Carbofuran (G) Insects, mites, nemas RC, Sys 3-5kg(3%) 40 mg
Dazomet (D) All soil pests organisms Fum 20-30kg (85%) 300 mg
Fosthiazate (G) Nemas RC, Sys 4-6kg (5%) 60 mg
Isazofos (G) Soil insects RC 6kg (3%) 60 mg
Triazophos (E) Insects, mites, and nemas RC 21(40%) 0.02ml
Turbufos (G) Soil insects, nemas RC 6kg (3%) 60 mg

! Fum, fumigants; RC, residual contact pesticides; Sys, systemic plant pesticides.

2 Pot contained ca. 560 g soil (dry wt.).
3 G, granular; E, emulsifiable conc.; D, dust.
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] Wby wA 37 SR Bepe] 2 37 FHE
Eo] A A Z udEFel Y3 MA EE
4 AL oL, 309 B3R 47 vre] il oF
A AR AR, THE 2 FC]ES), 24
0,3“3‘“7}.—&- 3lgivt (Table 1). o4l A7 1394 F
RaA B A gl K HAIAE 493712 Rutger 2o}
% (Hartman and Sasser, 19855 3t 35 ot 3t 2714
A Ader, 7 A= tEoz ot 34
ol dzu A Al 2% 224 HEET
o] Yol 283 A1, B& Hrlste] Al 249 oF
i— g3 A7 F, 1595 v 555 HE)
FE3AY £33 F I Pl 15U TkAE A
715& %, 3 3R EntEE 3 2V Aok dx
FRE AFo) Add =g ke XA g2
“MEZrG Rz37ek AFe] A4 & I+
(121°C, 1A]z7h3 “Ad%F 3349 Jz238 5o
dz7e 27 Sines ssch ANe AFAAR
AlGAr SAlA 549 209~7Y 229 Aol s}
Fx)2) 4 (Hickey, 1986)& 2% E82o] To}e
S, FedEdA vlel SEAAE 4507]9) Ruger
sobeg @ Sie & 2714 §74 ARk A2 2
F9 & pe)y} FFsa R SAFe] By Yz H
A3k S o, e AAAEAEZ Bl 3o 3IE 9§
=oF mdol] Al FUFE AFIA &) 9
st A Bt 3w ’%/‘d—a—*ﬂa E Smlef} Y1
oF 1037t HE7| & o] &3le] Jql F 3702 3hie]
Z+ 1mli® FYstet. ofAl M 10417 ARE 3E
°ﬂ =& FA 43 33 & 2, 549 E%I“H
47t goldles dglor F9S AT Fol=
n“‘«] & A a‘|°‘] %9 F& ATt oA
2] of 1"]71} Eo] 3R Wozg Ar 1107
Ue AR 9eiM 3'&—’?—3}93‘4(}1@(@)/, 1986).

SMEH X o Al

FAA, ANEA = ol AR A
A BES o430 Bt AR H5 3l
47 10cme) W]dEE) B E7)4 $74 Aglen,
8 409 F 9eld 49T o woke B
A Asledeh Aejge () 2D), 290, )
2 8ulRoR ST, P B P B F
siden) 7 Ael P SHRon AT AN
409 F ARRE AR FHAA Fo} 4EAL A
Az ARSI,

ZApH

ohr FAbe WA, FA 2F AY 029 F 3
Qrd, AEA FAL JBAE AL 22N B
o AAFE ZASNAT, Pl ERL WD W

Korean J. Appl. Entomol. 91

28 Bz ZAAFHA Mol Bmyld 22 E& FAA
‘_ﬂ}” X-”}]iﬂ_ :?:‘ E] ] _‘251'].9\{1:} 'T‘EI—\L "I
27 3 Phloxin 3 £

gzAbe weld T
(15mg/1>oﬂ 15%1— *ﬂv}oﬂ 99570 Sro} Bejol

A A G o] £2 A48} v} (Taylor and
Sasser, 1978). ® E A]?{i Ala = SAS GLM. procedure
Z o] 83}e] BEAslz Waller-Duncan K-ratio T test (X
ratio=100)& o]-&-3}ed ¥-A 39} (SAS, 1990).

4 =

AP (1A, $ANT w FI4] AA
of A2 A7l FAe) Hlste] Fohe A
AR, TS TR 23 A e
& RN BT, T Aol welo] 470
Sol A 33 hehgeh (Table 2).

Table 2. Statistical comparisons of nematicides experiment
with Meloidogyne arenaria on Lycopersicon esculentum cv.
Rutger

Factor Plant '{oot £gg mass
Application methods AR X Ak
Pre-treatment

Chemicals * * ook

Application rates NS * ok

Chemical*Rate NS NS **¥
Post-treatment

Chemicals NS ko HoAk

Application rates NS NS *

Chemical*Rate NS NS NS

Treatments were rephcated three times in d-10-cm clay pot.

® F¥ wxk o gionificantly different at P<<0.05, 0.01, and 0.001,
respectlvely based on GLM. NS, not significantly different.

MM EA O MA{2] gt

Wl =UA S A2 JREe AHZAH Eo] 2 B
g Exze] Ux AR &£3E B} (Table 3). 1v)F
Heol| A 90% o]AFe] & FEE ¥l AL A}
FEAYA, F2u B, E2XjolA| ol EYA R on o]
T2 ofgfo] Wolx|telx 1 &I njLd}dch. of
ZEFAE 1EF KoM 90% )4 ¥ J&FE
wodont 2uisk Aol eI Fefof 1ufak
B} o gol A Fr} A ] Hedyd. T
Axe] Ux AAEH(75~95%)F Holx AL OW

ZIZAAA, Bl QAlgow], ekeke] =rle)| w2 &
AL it Flr AL JEF AHEe o 50%9)
U oA &38 2Ged, JFEYAEA EAX| oA
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Table 3. Effects of pre-treatment of nematicides on plant
weight, root weight and reproduction of Meloidogyne are-
naria on Lycopersicon esculentum cv. Rutger in pot trial

Application rates WDKT?
1X! 27X 3x P<005

Treatment

Number of egg mass/plant

Z= & 3 = Vol. 40, No. 1
Table 4. Effects of post-treatment of nematicides on plant
weight, root weight and reproduction of Meloidogyne are-
naria on Lycopersicon esculentum cv. Rutger in pot trial

Application rates

“_reatment WDKT?
) X' 2x 3x  P=005
Number of egg mass/plant
Untreated control 976 976 976 -
Steam-sterilized control 0 0 0 -
Benfuracarb 983ab 973a 620ab 2763
Carbofuran 1357a 1,160a 487ab ns
Cadusafos 443bc 738a 686a ns
Fosthiazate 13¢ 11b 8b ns
Isazofos 821ab 770a 440ab 3727
Triazophos 822ab 683a 582ab ns
Turbufos 495bc 834a 760a ns
Plant weight (g)
Untreated control 40.1 40.1 40.1 -
Steam-sterilized control 504 504 504 -
Benfuracarb 39.7 40.0 38.7 ns
Carbofuran 421 39.0 46.5 ns
Cadusafos 336 239 32.1 ns
Fosthiazate 459 420 349 ns
Isazofos 354 514 454 ns
Triazophos 39.8 420 4777 ns
Turbufos 22.1 31.2 26.2 ns
Root weight (g)
Untreated control 22.8 22.8 22.8 -

Untreated control 1,340 1340 1,340 -
Steam-sterilized control 0 0 0 -
Benfuracarb 1261a1,130a 606a ns
Carbofuran 664b 342b 26b 4229
Cadusafos 3c 4c 0b ns
Dazomet 0c Oc 0b ns
Fosthiazate 4c 0c 0b ns
Isazofos 56c 124bc 83D ns
Triazophos 5¢ 208bc 61D 944
Turbufos 322¢ 170bc  75b ns
Plant weight (g)
Untreated control 320 320 320 -
Steam-sterilized control 44.6  44.6 44.6 -
Benfuracarb 343 ab 29.6 256ab ns
Carbofuran 234b 225 212b ns
Cadusafos 344 ab 28.7 262ab ns
Dazomet 37.7ab 303 379ab ns
Fosthiazate 21.2b 196 234ab ns
Isazofos 546a 47.0 255ab ns
Triazophos 199b 552 440a 287
Turbufos 246b 353 244ab ns
Root weight (g)

Untreated control 203 203 20.3 -
Steam-sterilized control 154 154 154 -
Benfuracarb 194 164abc 135 ns
Carbofuran 182 14.1abc 9.6 8.2
Cadusafos 119 91¢ 91 ns
Dazomet 200 10.5bc 11.6 ns
Fosthiazate 13.1 94c 10.8 ns
Isazofos 155 169ab 12.8 ns
Triazophos 101 187a 127 7.6
Turbufos 13.2 12.1 abc 9.1 ns
1 See Table 1.

2 Waller-Duncan K-ratio T test (K = 100).

Data are means of three replications in d-10-cm clay pots. Bold
number in Table are significantly different (P<<0.05) from
untreated control. Means followed by the same letter within
column are not significantly (P <0.05) different according to
Waller-Duncan K-ratio T test and treatment effects were com-
pared within chemicals.

Steam-sterilized control  17.1 17.1 17.1 -

Benfuracarb 24.1a 286a 200 ns
Carbofuran 247a 245a 198 ns
Cadusafos 12.7bc 123c¢ 17.7 ns
Fosthiazate 109¢ 130bc 12.0 ns
Isazofos 17.6 abc22.7 ab 20.0 ns
Triazophos 224 ab 21.5abc20.5 ns
Turbufos 14.6 abc 18.6 abc 12.4 ns
! See Table 1.

2 Waller-Duncan K-ratio T test (K= 100).

Data are means of three replications in d-10-cm clay pots. Bold
number in Table are significantly different (P<<0.05) from
control. Means followed by the same letter within column are not
significantly (P<0.05) different according to Waller-Duncan K-
ratio T test and treatment effects were compared within chemi-
cals.

olE9} ZHe 90% olAre] WA EHRE A7)
o 3uje] ofgfe] H 3t (Table 3). ARE-Z A
ZollA AR &t e AL wWl=gAR 39 A
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dlM 50%2] Mx A4 &3 AAHHA2H(P=0.05)
e A FAl wisted T mahyh Wk

A EA e FAE AAFA el l"—°}7§=14“—% A
7t AE Fgkelglovt FAEe wlmetd foAd
AR, 1,2, 3% M w3t vimAME ol
Al M folAde] ARHAUT(P=005). HAFAE

ZHE2 vmstsl e o), D AjelM A2 77
7b 4 g AL oRAAEAYA ARz AH A
S AL AARGA, B YA, ot2EA4A|, LA 0]
o] E ) Al gle} (Table 3). 215 XeljAls A ZA] 1
#ol7b YR, 3uhet Ml Me ofzAAl Aol
el AgA FAYE M B 7RRsiATE H A
AeH(P=0.05). AL AFES AAFA M=
el A} Aol vty 2812 A, ELA oA
o|E A, FFFALEASIA, St A 5 R E2AF
o] whgre] A2 o= #ele) FAR F44UA A
o] (P=0.05), &9 FAE FA2e of RHENA
(Table 3).

HMSHY TR B3

AAH oz Ao F3AE U A4 &I
Ax el ulste] okt (Table ), 71 2347} ¥
L A= TAX oA o)A 2 1,2, 388 8] B
F 90%2 & HWxAA EFHE ngoh FA A
efRalA] (1vfeh), o] ARt = A YA Buleh), 7R 3
e Ao vlsle] oF 50%4 Wx A &ad
7F lglen (P=0.05), XA &7t U9 o

Table 5. Effects of post-treatment of nematicides on plant
weight of oriental melon, Cucumis melo L.

Application rates WDKT?
Treatment T

X' 2x  4x  gx P<005
Untreated control 174 174 174 174 -~
Benfuracarb 151 130 146 10.8 ns
Cadusafos 142 177 162 132 ns
Carbofuran 145 201 158 155 ns
Fosthiazate 154 159 140 105 ns
Isazofos 19.1 202 156 17.7 ns
Triazophos no. no. no. no. ns
Turbufos 178 169 205 226 ns
WDKT ns ns ns ns
! See Table 1.

2 Waller-Duncan K-ratio T test (K= 100).

Data are means of five replications in d-10-cm vinyl pots. Bold
number in Table are significantly different (P<0.05) from con-
trol. Treatment effects were compared within chemicals in a rate
and among application rates in a chemical: ns, not significantly
different.

n.0.: not observed.
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MM EH[ o] oFs] AlE

A EA 2] e pxd o o= WAFA (2,8
w2, FRFATZEALA) B =), X ohA) o) EY A (8
wjzk), So] Fxjzld] wjsle] AlEAe] FA7} Ao (P
=0.05) a7} ARFAT, v R YA @)=
ofiko] oA 4z AEA FA7L F715te] 8 kel

= 2R3l ulste] gk (P=0.05, Table 3).

AR ZEA FolM, N1EFL
A, A 2% GIWI I M2 M arenaria®)
152 gHPes Q%Xﬂ% AW AL ExAe}
A) o) E Q) A) (ISK Bioscience)gdr}. B3] Ex]] ¢ A]
0% o]l & dx A4 &#E B AL T2
R o}Al] o] = °’*ﬂ7} AT, ol AL E2A oA
e 507 WEos AZHEc EAKo}
A o] E3= aldicarb 5] Aol vsiME WY M=
% organophosphorus#] AHAEA| 2. u]=Z¢] Georgiadl]
A G3mel T3 M. arenaria, BA) (Minton et al.,
1993), Floridaol| A =hul} ®e)ZM 2 M. javanica, ¥ A)
(Rich et al., 1994), pvtcholl A Zha} Bald o) d 2,
Pratylenchus penetrans, ¥A| (Ximpinski et al., 1997)%
o AbgElel &3yl A" v} gled, aldicarbE %
FFM F45AE vielvk (Marshall, 1985) £
HopAl o} B aldicarbd ) SAJo] oFgt 7oz oy
z¢le] (Woods ef al., 1991), o2 FAZ|olA| o] ES]
AN o] 43 FA= AEF WAHES d78 ok sl
ol A T Al M EaX] oA 0B
7t FAed AgAe) FAE FAEd n)ste] Ayt
Aew Aoy 8wk A= k)7l A=) o) (Table
5), ZAX|olA| o) B FAEA], 53] o]y AEA Fol
= oyl deiges goz g, S A7PHRE
oks ZAxJo] WA Fojok & Holth. . E X opA] o
EAE ARA BASAE ABAY g ol EA
7t B AYez FAA] Hk=A] of Ry A7)
A Eofof & Aol utebr FHAFroE= AW
AFALY FAZE B RIS YA L 5 B F
oA 1 o] gsAe) ¥ s



94 B} =+ T %

FVFALE A YA (FMC Corporation)= Az 2]o| A&
e w3} wshort FANINE mAs watet
(Table 4). FFEAFEAE A5 5oke] obd 424 4
AFA 2 BEofddl o3 7|7 AF3EA A 13}
A, o) F W, Wiz HAYE A= =gl
21t} (Ibrahim and Haydock, 1999). 13j==8 a|si
Zo] Belz A7) Al AA e o= (Table 3) &
S} ST o) oln) welz AT £ $4
2ol (Table 4) E37F & Zo] o7} @, 7}
FAEAAE A5kl 0l FHAAE Aol
FAIF N HA =, Fold| R}, EFEA T ¢
o] Wt GAFAA ol ALEE st B Fu) 44l
she wphel e 27587123 001 ppmolsh
(EPA, 1999)

SAALZLA, oF2ERA, B A, 7hA (3
W) 52 AAYAME AFUE 94 m23r) <A
Yot FADel e LA} w4 Ikeh W54
okl ZFEYAE 3] mufgz XEshd, AAE
A 95% W=AA] &3}, FX M 50%2] Y=o
A &g 24 7tRYGAE FF M e] TR o}
Aol EqlA| o] oF 1/10, FFRALEAY A9 oF 1/84] &
5] W MFE Adstclee AAmd e
AAel ek 22t Il AbEos AR moh
A4 EA, Ast e 2984 58 T oF & Ao
SolusAE wEEgstes ¥Fo) oow v
F AZ =M R3S 7|FEX]E 20ppmelt)
(EPA, 1998).

ol o] stz Mol HjRE AMZAE iz
AA 2 E Btedof dHl, FX8]e] EIE TAX|o}A]
o EA AT s o] B} el A o}A|
o|=8 FAL] AANE ABAN A7 A7}
wheA Aaslolol SR, wekd R FollAe
2 ol27bsA el ¥ohw ssk
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