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Effect of oxamyl and ethoprophos on root penetration and gall forma-
tion by Meloidogyne incognita at different soil temperatures. Zen-ichi
SANO, Yoshiaki SAKAI” and Kazutoshi NAKASONO (Kyushu National Agricultural
Experiment Station, Kikuchi-gun, Kumamoto 861-11, "Faculty of Agriculture,
Kyushu Tokai University, Aso-gun, Kumamoto 869-14)

Volcanic ash soil infested with M. incognita was treated with “Vydate” (1%
oxamyl) at doses of 300 or 400kg/ha, or with “Mocap” (5% ethoprophos)at 200 or
300kg/ha and potted for the cultivation of tomato plants at 17, 22, 27 and 32T
for 40 days in Experiment 1, and for 27 days in Experiment 2.

“Vydate”, applied at the concentration of 200-400 kg/ha, significantly re-
duced the number of nematodes and of root-galls in the tomato root-systems at
lower temperatures (17 and 22C). However the numbers increased considerably
at higher temperatures (27 and 32°C). This chemical induced the suppression of
root penetration by the nematodes up to 29 days with little nematicidal action
at a dosage level of 400 kg/ha regardless of the temperature. “Mocap”, applied
at 200 kg/ha, markedly reduced the numbers of the nematodes and of root-galls

in tomato roots due to both a nematicidal effect on the nematodes in soil and

inhibition of their penetration. However the numbers gradually increased as the

temperature rose from 17 to 32TC.
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BARIN S 5 BEOBB CHERAZILL 22845,
ZhSIZRBBEBBRBIOHREI RO EhTWA,

ECAKEMDBAPIBRAE LT, #—/52 — FHPH
BBEREROBEDEABDD SN T V3, N 5I3 T
REZGTRL, CAHANIIES - HEEDE L HE T
E3HDFMAEEED (Bunt, 1975) 4%, < AZEAN A~
THRVPGThED 1N, REEERBEHI DL
2L, IROGEALHEOBRHI VDEL ShTWE,

NS IR AR B ERR AN, BRI T B R &
SEER LV S K03, 1THORE, BAXEFLEAOH
FEDMER (BIARBIER) (12X - T RO REHE % s,
HBVIEILESESL T3 (Evans, 1973) #°
MEREVRRBERICEET 5 L0 538%E  (Bun,
1975 : GARABEDIAN and Hacue, 1983 : MILLER and

Ricu, 1974) OHRz, EUHRIIH L THRT 28R %
U (Bunt, 1975, MILLER and Rich, 1974) &
Y, ThSFEROMREBESREICEML T L HREE
AERENTV S, RBTIE, #—/9%— bR oxamyl Al
& HHIER ethoprophos BIDHIFRBIER I RIE T L1258
BORBIDOTRERL ABRAHET 2,

HHBLUE &

RERIE 2 I3 T TITW, 51 RBRIZ19874 4 A30H
756 HIITHOMIZ, 552 XERIZ10H198 2 5118170
DRI, fE (BRIZA 5 R) RNICHEE L 72 LESEEE
EHWTIT- 2,

(1) BERRELVEE v U< (€ (BK1E) 28
ELTH Y423 Ty Fary (Meloidogyne in-
cognite) # IR & B 7z, SUINBRRAERIH (REAIE S HATTE
GEET) I8SEBOTEE (BARY) 2R, RERIC




132

EAL, BBALSERL A LB SmmHOSAS 0 EBL
TESE, AL 72, REREEORFHROERE (N
v vk, ToRRRSvEE, TiE20gftE) 1, F 18R 1 40.5
SE, 552 3B D 102,750, EKMKIZE 1 K8 1 59%, E2
RERS2% T hH - 7=,

(2) HHEEEEH /54 F— MRA] (oxamyl | %EAH) B &
UEFx v v 74Kl (ethoprophos 5 %&H) &AL 7,
(3) FFNBEALSIUBESRS 51 RBRTIIMER L
£1/5,000a7 7 4 VAR b (£1382.800g) %/-10.6 g
(30kg/10a%H2), 5 2 RERTIL /4 7 — M RIAI0.8g (40
kg/10af0Y) £ LU EF v v 7HIEI0. 4g(20kg/10akH ) %
TEEEML 22 BUBABELEHLZTSALE Y M
EHICHEBERED 4 BEIKICEEL 72, 81 RBROR
FEIXI3Ki817.440.3C, 22.1+0.4C, 27.5+0.5C &
KU32.0£0.5C (Fy FADOHBOERIEIZZhFh
17.3C, 22.1C, 27.0C & & U31.8C) & L, E2RER T
1317.0£0.4C, 22.0+0.4C, 27.540.5C #k132.1
+0.5C ([17.5C, 21.5C, 26.6C # L 1'30.4C) X %

Proc. Assoc. PL. Prot. Kyushu Vol. 34

BREL 7. BMEIKE & 2 RIEDKERE L,

(4) MERE @ WMXBRE &, o b Y0 R ERHIELR48
7 (N, P, KELI6%AH) 3.24 g, WENHIE2.50g &
FUHLAIKL.BT g &, AR & [FINGIZ 2R HEIE L 7=,
(5) HEIEMS LOHISHIE | AWM 2 HiRIZ, $4
REEMME (51 RER) $/1E 3 AR~ 44
BEWER (B2iER) DL FA&RY MIZ 1 KRTHH
AL, ®1MBRCIIO0HR, $2 AR CI27TOMBIEL
To BIEFOEKIE, pF 2 2HEIIL TITH 70

(6) REZ . ABFFOL~ L OB MY, MR TS
LEEE (58) RUBE GF) s#@ETsL 28100
BIBOFERIE (B RELEE E=0, b=1, =
2, £2=3, E=4), 5EBI 38 H L URERAOE
EHEEEEL 2o &b, HERI SHEFE AL,

WMIEDOKESLFEREOANMNIL-ST, 282112
EREAPSHEL 1 ~2g ORABEESRL LA, 18
HBMANOFEREIL, 720 TN =57 72/ —1
ICEOREREL THSERARL -,

Table 1. Effect of “Vydate” and “Mocap” at different soil temperatures on root-gall formation
by Meloidogyne incognita in root systems of tomato examined 42 days after treatment
(results of experiment 1)
Degree of galling”® No. root-galls/root system (x 10°)°
Dosage®
Treatment® Temperature (C) Temperature (C)
(kg/10a)
17 22 27 32 17 22 27 32
“Vydate” 30.0 1.0 1.0 1.5 1.5 13.3 58.8 104.6 288.6
( 8.6) (22.6) (26.0) (56.9)
“Mocap” 30.0 0.5 0.5 0.5 0.5 0.4 0.1 0.4 0.1
(0.3) (0.0) (0.1) (0.0)
Untreated 0.0 2.0 2.5 2.5 3.0 155.0 260.4 403.0 507.0

a) “Vydate” and “Mocap” contain 1% oxamyl and 5% ethoprophos, respectively.

b) Degree of galling: 0 = no galling, 1 = very light, 2= moderately light,

4 = very heavy. Averages of 2 replicates.
c)

Depending on the degree of galling and size of root systems, 2 g of roots or

3 = moderately heavy,

whole root systems

were observed. The figures in parentheses indicate the percentages in untreated soil.

Table 2. Effect of “Vydate” and “Mocap” at different soil temperatures on root-gall formation and on
numbers of Meloidogyne incognita in root systems of tomato examined 29 days after treatment
(results of experiment 2)
Degree of galling® No. root-galls/root system® No. M. incognita/root system®
Dosage
Treatment® Temperature (C) Temperature (C) Temperature (C)
(kg/10a)
22 27 32 17 22 27 32 17 22 27 32
“Vydate” 40.0 0.0 1.0 2.0 2.0 0.0 12.0  596.0 942.6 1.0 50.6 1420.5 1826.6
(0.00 (1.2) (24.9) (49.0) (0.1) (4.2 (51.0) (74.2)
“Mocap” 20.0 0.0 0.5 1,0 1.5 3.0 13.5 70.5 115.0 3.5 23.5 84.5 166.0
(0.6) (1.4 (2.9 (6.00 (0.4) (0.2 (3.00 (6.7
Untreated 0.0 3.0 3.0 3.0 3.0 494.5 932.0 2395.6 1923.0 902.5 1199.4 2786.6 2462.2
a) and b) See Table 1.

¢] Depending on the degree of galling and size of root systems, 1 - 2 g of roots or whole root systems

were observed. Figures in parentheses indicate the percentages in untreated soil.
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Table 3. Effect of “Vydate” and “Mocap” at
different soil temperatures on the
population density of Meloidogyne
incognita in soil determined by the
Baermann funnel technique 42 days
after treatment (results of exper-

iment 1%*
T . Dosage Temperature (C)
reatment
(kg/10a) 17 22 27 32

“Vydate” 30.0 5.7 0.8

(132.5) (2.4)
“Mocap™ 30.0 0.0 0.0 0.0
(0.0) (0.00 (0.1) (0.0)
Untreated 0.0 4.3 33.5 594.0 459.7

31.0 83.4
(5.2) (18.1)
0.4

a) Figures indicate average numbers of second stage
larvae per 10g of soil sampled from 2 replicate
pots. Figures in parentheses indicate the percen-
tages in untreated soil.

b) See Table 1.
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Table 4. Effect of “Vydate” and “Mocap” at different soil temperatures on the population density of Meloidogyne

incognita in soil determined by three assay methods 29 dbys after treatment (results of experiment 2)

Dosage Baermann funnel t. (BF)®

Double-layer centrifugal -
floatation t. (DLCF)®

Tomato-bioassay (BA)®

Treatment®

(kg/10a) Temperature (C)

Temperature (C) Temperature (C)

17 22 27 3z 17 22 27 32 17 22 27 32

“Vydate”  40.0 60.8 61.6 35.5 35.2 234.8 172.0 177.0 161.8 787 1987 29.3 27.0
(153.8) (79.6) (48.0) (163.0) (101.1) (71.2) (95.0) (84.6) (14.6) (7.2) (18.5) (18.1)

“Mocap”  20.0 33.3  17.7 3.4 3.6 148.5 68.5 48.5 56.5 0 0 0 0
(85.4) (22.9) (4.6) (16.7) (62.9) (28.4) (26.0) (29.5) (0) (0) (0) (0)

Untreated 0.0 39.0 77.4 74.0 21.6 232.3 241.5 186.3 191.3 121.0 163.0 158.3 154.3

a) See Table 1.
b) Figures indicate average numbers of second stage larvae per 10g of soil for BF and DLCF and per 100g of soil
for BA sampled from 2 replicate pots. Figures in parentheses indicate the percentages in untreated soil.




134

B2 MEBROBEL, 22CLU ETIE, "o rEBs LU
JBECIBERIC & A RS, ELIBIZ N T VTR
BB DI D B 7, TRIERIIEIZ & B EFE R,
NEPX & BUEBX OR CERMIZEZ Y, 2L OKRBAHS
BEENAITCKIZBEVWTE, HBOFETE -2 ED
b hol,

3) Y POEBICRIITES

o LSBAEREIL, 55 1RBROITCIK 2w TTT
WX AEUHEXIZE -7~ (85, 6&), 4, REIZ
SWTik, BIREROEL 2o - BLERXARLES
N F— PRIBIMEBR A NIRE, EF vy TRAL
X (IRADFEHNIEL, LB, -/

—

%

A F— F R DI oxamyl DRERBIEIER
1w E IN TS (Myers, 1972), 10a 4= DT E
0.4kg (BUAd0kg) Z#WBEL B2 BRI BVTHH V<
AF2TTLy FarDEBIMEFT(F4R), 2R
HSBRIRADSNE o EBRBOEHEIRGFL
THEET BNV~ VIEOHBERM A &, EEHEEAET
XgB32LynhoEEZLSNS, NBRIAK 2408 &
LAgE1RBRIZEWT, SRMLEX O 58 h o
FIIHANTD L 2 - RERE, RERRERIC & WS
EOERTIZHZ2DTIE L L, BEOIBADRALEFIZ

&

Proc. Assoc. Pl. Prot. Kyushu Vol. 34

T AMEIERDFERE LT, Haomif AR
Mol EllkALMEEIRS, TOZLIE, EI, 1
FEVCIZREATRRTH -2 1TCRIZHIT 2MLE XD
ERLL 2 5EREA S5 6 BT 3, KA V<A E
FATLYF IRV AAEL ALY F 2T DITH
EEELL, IRNOBAPREZMEET L, $TI
Evans and WriGHT (1981), Hacue (1979), WRIGHT
5 (1980) ¥ X UF WrigHT and Womack (1981) DR
12638, &2 RBROBRILAFORABEFER A HER
17C~32COFMPEANTL 5 L L2OBMIEHKL 22 £ %
AL Twa,

BiRFEICENTL, N 7 MRERER O Y v
AEAITE Y FaoFERIIES PIHIL 22 (51
BEU2HK), CORRIE, FANCI2HGHROIRA, BE
& UHEMIIHIERIMRESRETRE VL L, Bunt
(1975), GARABEDIAN and Hacur (1983) &5 M#RgE —
#+ 5, —-5 MILLER and Ricu (1974) 12L& 3% &, ¥ %
AT LEYF a7l T AERROMRIIHRRE TR
ENEwn), ESITRMOFEHEL T 2EEE L THE
LT0WAnT, Tho DR 2RBERITICL SRR
FEDBAAPEKHL T ih2E LAk u,

oxamyl 13EEFE VAP L X T < (BroMILOW 5,
1980 : GERsTL., 1984), HZMAMA4E» < % 5 (BunT,
1975) A%, 2o Z W, BERFHFTRBOFFERALE

Table 5. Effect of “Vydate” and “Mocap” at different soil temperatures on the growth of tomato
infected with Meloidogyne incognita examined 42 days after treatment (results of
experiment 1)
Fresh shoot weight(g)/plant Fresh root weight(g)/plant
Dosage
Treatment® Temperature (C) Temperature (C)
10
(kg/102) 17 22 27 32 17 22 27 32
“Vydate” 30.0 138.0 222.0 217.5 191.0 30.4 34.4 34.8 53.6
“Mocap” 30.0 134.5 250.0 197.5 222.0 25.0 23.3 25.9 24.9
Untreated 0.0 140.5 197.0 184.5 168.5 42.4 49.7 62.3 73.8
a) See Table 1.
Table 6. Effect of “Vydate” and “Mocap” at different soil temperatures on the growth of tomato
infected with Meloidogyne incognita examined 29 days after treatment (results of experiment 2)
Fresh shoot weight(g)/plant Fresh root weight(g)/plant
Dosage
Treatment® Temperature (C) Temperature (C)
(kg/10a)
17 22 27 32 17 22 27 32
"Vydate” 40.0 4.8 6.6 17.5 21.4 2.7 2.2 4.3 5..
“Mocap” 20.0 3.7 5.7 12.5 16.5 1.7 1.6 2.4 2.4
Untreated 0.0 2.5 3.9 8.6 10.3 1.6 2.8 5.9 5.7

See Table 1.

a)



AR ERBTREB L MNE 135

BT 2HH0ROET T 2EHEANUVE2EEZ 50
5, L2Ll, FABRTR, BHAOFERBOENL 258
FECHENTY, RABREERIMER AR IR
hTuk ($4K) Tehs, SUBEERORRFL
BOERZ, WL 3FRMMEOZEILBL0TIELRL,
AEIDRBACIKEHEMRBITT 308 O B 7 B
DIEREELZ SN B,

WA F—MREIEIERE), BE vy THBNZIZRAS
P IZRORARBIER A 5 1, FERIZEEAOR AN
THMBIERLRE , RE9H%E THFILE (83
~ 4 K) BADFERBEIFFN VT HLEBMTHR L 12
WL 2=, ZORBIE N, 7— PRIANZHENS L)X
ol (B2, —FH, BERERISEMTEHSE 24
RN (AN

B =324 bR LUEEERRABREOE S ER
BB, RBEOMERBIZETIA7EFLIY VAT
F—EHETHIE 2N TS (Wriehr, 1981) A%, =
IR L EEBIO L 3T v F 2y T A ERE
HEA22VEL33DEBbN S,

PED &S, BRIOEGEERISECLVBET

B30T, INHOBRMREFED 3725121k, WEEA,

MR, AR S & URISHMSE S D ROBEE L L (R
L, VDR LEAELELT LI ARELED
Nbd, 2O &, BEDHERRIRT VAL F— |
KA TIIFIIEETCH S, TF v v 7THANI DV TIZR
FDRENBDI 72 (85~ 6K), SITARAMAIAH  and
VisHwAKARMA (1978) & &AL 3 b= F DEFIH 4
BELTVBIDT, SHESUIRFOBENSH 5 5,

] -3

A F— FRIA] (oxamyl 1 %&EH) & EF 1y 7THA
(ethoprophos 5 %&H) # HEBWUBL Th~ 28 L
BT ERAIT LV F AT AEIGRER I &

ETRE (17C, 22T, 27CH#LU82C) s, +
BERE L - THRERL 7=,

N4 F— PHBIOFER (30kg, 40kg/10a) 12k, #
MOFERIIEBMOITC H L UV22C Tid A= CIETFL
729, BRAIO27C & &L UB2C TlE, 40kg/10aDFERIC
Lo THEMBBDSOBLL LD EERE % - 720 REIDK
AR RIS BRI R BERERII L30T
BAMEER & L URBTNEIERZ L5807, 208
REDZ L LNBEBIAMBBHEL 220 €5 4 v THA
T, 20kg# & U30kg/10aDFEFHE T L & 1230V igh
ER® S URAMBIEAITD 5 h, 20EGELOE
FRITKEETL 2o FERIGGEMTRRHML /-
A, ZOREIZNA F— FHBIL O LE L, 32C T
IO T %Iz EF -1y

51 B x &

1) BromiLow, R.H., Baker,R.J., FreeMan, M. A.H. and
Gordg, K. (1980) Pestic. Sci. 11:371-378.  2) Bunt,
J.A. (1975) Mededelingen Landovouwhogeschool Wagenin-
gen 75-10:1-128. 3) Evans, A.A.F. (1973) Ann.
appl. Biol. 75: 469 - 473. 4) Evans, S. G. and
WRiGHT, D. J. (1982) Ann. appl. Biol. 100 : 511 - 519.

5) GaraBeDIAN, S. and Hacue,N.G.M. (1983) Revue
Nematol. 6:151-153. 6) GerstL, Z. (1984) Pestic.
Sci. 15:9-17. 7) Hacug, N. G. M. (1979) Ann. appl.
Biol. 93:205-211. 8) MiLLEr, P.M. and RicH, S.
(1974) Plant Dis. Reptr. 58:708-710. 9) Mygrs,R.F.
(1972) Nematologica 18 : 447 - 457, 10) SITARAMAIAH,
RAMAIAH, K. and  Visnwakarma, S.N. (1978) Indian J.
Nematol. 8:32-42. 11) Wrienr, D.J., BLyTH, R. K.and
Pearson, P.E. (1980) Ann. appl. Biol. 96 : 323 - 334.

12) Wrient, D.J. (1981) Plant Parasitic Nematodes Vol.
Il (Zuckerman, B.M. and RoypE, R. A. eds)  Academic
Press, New York pp. 421 - 449, 13) WricHT, D.J. and
Womack, N. (1981) Ann. appl. Biol. 97 :297 - 302.

(1988% 6 H25H %1H)





