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KARFIL THEOND 25 Hﬁﬁﬁﬁd%» ZHu
Fx—rRy FNCP-303 (AARMZERBEWR)) 1CHH %
TFAELLARFEE -, g —77 7Y (ﬁt)) Z
BRVICKIER LT ARTHY L7-%, #M90cm,
EE10emIZHE > WIS ERE Lz, & X3k, MR ST
8mé& L7z, JafEik, MEATICHEL T10aX 7z Y fahtpksr &
h2EF14~18kg, V U FE18~27Tkg, MHE11~14kgl L
2, WTROEEELLEPE L CEEEERS®ET
5kg/10aZ I L, 7% 0 P K O LB R L.
B ORFRE, B, PE, TEEEROIED 0%
AZEeRITR LIz, FXELINERER, SHRMET
A2 MELREOEHE T E L2, fhoRBRX

DRAT L F a7 OFBE/NSLTHI2D, KHEEY
ERFEEO TR O a7 v F o U EE MR R
X B SEIZENE L7.
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HERR Sy B C2EF#bkg, U v Mk6kg, MHBdkgZ i L7-.
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FIRE & (BR)) Z v, 2017466 H 2 H I %M 35cm T
0.5kg/10a% 3 U= L, 8A18HIZT XAA. BhEX
FEEOH Z > 1%, T30 (ZEER(K) 2 AV, 2017
HE11H7HIZEM35cm T0.5kg/10a% 3 Ui L, 2018
FAHITRICT AL, T EIAALTEREY RO H - 8 &
1, ¥=7 77 AH34.1t/10a, 1 7 > F732.5t/10aTH 5.
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) 2 vy, 4RI35cmic10kg/10aZz 4 UHEX L=, #
FEK O & iAA A 2016412421 A K U6H27H, 2017
HFIX4A26H KD6HA29R AT o7, 7ed, WL HT X
ABFETOMBICHEE L2729, 3 IAAETITRE 2 28] 4]
Doz, TXIAATHEDROM FHE S, 20164F1%
KA, 201742030.5t/10aTH B.

B XX ORI TETF 2 v R

o &

K— 3.3m —
AR R
T R T
1 x x 1 B’

1 | x 1 ES
SN
kS
JIE
| v T |
I I
I \l\/&
? N
& B 45 PR MR AR MR g
! ! ! IS
[ N T P
(IS R N A S
IS SR AN B
& ik
CREE T A
e S
I oo L
I 1 I ] T
] I 2 I
] I ] I
] I ] I

il

%2 RERXK O E
E) 2Ky ER L.

Q) BRI T DO R T F o DBE
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BETE DRI C X 22 WIGA Tl & U, Rk ek 51
HUTERM & Lo, SO 5E S [RIRICERBRIX N D553 5T H>
oA L.
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20174 L U201 8412 VL FRER X 00 — 75 O i R 23 58
HELEZ s, BlUEROBARE L AFEZRE L.
F£72, 201THEOIERZ THRENFR EE X b b X
BEEROBENTHER SN2 £, 201841, T
MR OBZERRE GRA Lz, BlERoRAEREIZ2017
HFE9H8H, 201848 HA3H, 8H31HKU9A26HIZ, #E#
TO: ER, 1: HBRRANOU4RTE O THEI _raﬁlshﬂjw
A, 2 VAR O TS & LM iR 235 4,
3: V4L, LOKRTIES L MO MR I A, D4BRE
TEME L7z, E£72, BB PR b AEE R P 2k %,
201745129 H 20 HIZ 128k, 20184F1X8 H 31 H IZSKRHH v KX
v, BEX, EREERORISEEEZRELL. RZS5E
ik, AFES (2004) #5BICL THRI LICR Z SRE

HoFk WBREEOXXOKME, EH, LHEH

4 fie i TE fifi MRk +FH 18+
(A/H)  (A/B) (AR (A/H) (A/H)
2015 4/20 6/11 9/24  10/7,10/13,10/20,10/27 11/6
2016 5/9 5 9/2 9/28,10/7,10/14,10/20,10/28 11/4
2017 5/15 76 830  9/22,10/2,10/12,11/10 1115
2018 5/7 6/26 824  9/12,10/10,10/25 111
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2 SRR, 3: A, 4 JEEMBRD TH
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MZSEH=3 (IR SEREXBENMKE) + Ux£
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2018713, LEOFEZIT o 728HKICHOW TR D
BAERE HIRE L., BAREX, ZEHOME:s0u)
Wi TR E O S HEfEAZ0 : Ae L, 1: 1/4RH2: 1/4
L 17255, 8: 1200 EO4EMECRHME L, B %2R L7z,
(@) BA~OFRaT v o F 27 OEAER OO Fusarium

JB I D J e

201810 H 23 HIZ R FEAEX D 5 HIAFREA R
AR %R O, P EIR DS AEFLRE AME O 18R (FEAEFEFE L)
EEWWVIEL GEERES) 05, TNENI0ET S EIES
WCBEY, RISEARREBE LR T T2 UDF
A DA & OSBRI OB E O BE R~
5z, BEDFRKEHEET D728, D Fusarium)&
BOREOFELHE LTz, Fusarium/BE OKRILL, X
MEEROYI 2 FLKVEE L, 5% REEHEFREET U & LOKER
BEONT0% % 7 — VIKEER TR IR E %, WAKGH
L PDAKHIZ BN COyBlE L7 BE R & 0 E T O S
FEL, ZORMERE L.

(B) FaT kv F 2 vHEORE

WOFEKD > BB MR MKV D2, BV EADS
BEOIR D B F N F I 1TE T DML B A B LIES 1 & [RlAE
OFHETHRERE L.
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INHER ICH T DIEM R, MRS, RER A Y 0f
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FEMN 12 A 13 B, 2017 FEH» 1 A 256 H, 2018 &
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TR 3HIE L THELHE LR 56em TELREYINTL
-obh, EHE EEHSEOHIE N E TORES) , 5
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F 2 7 OWEND - - DIL6[HY T, No.16% i\ T 11
V3 SATRLANC K B BEBRBIT DAL Tz, B HE R A3
MR INTZOIFOTROMRETH LETTONo.11 & FRE
HATDONo. 14D 2T, 2[E BFHERFOR TR F =2
B EIX N E 14388 ) OB08H/4E 120 TH 72, B
BECTHSTEGNDITN Y~ TR 2T F a2y
(Meloidogyne incognita) L7 V) 7xar7wrFa
v (M.arenaria) O2FPRHS, 2D 5L, HiE D
DR S-S I8 Y, %E ORI, WHE R
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DEEOHBZHEIXIR L. FX1EH D2015F1X 1
HEYMFERTO5 H 11 H 239.0~16.088//E 1:20g T, R¥HHE
HM120.0~18.088/4E+20gTH - 7=. 2/EH D201641%
6~8H 730.2~6.25/4 +:20g L &< #HER LitBR X M 0 2=
TN E o Ten, 9~10 A TR XIZ L v AR D,
104 3H TITHEE A +D-DIXH349.858/4 +20g &, i
DOFRBEX D123.8~134.088/4E 120812 T o 72
201741, FRAEE U CTHRIGUEY £ ks U7 HRKE /e
X T8H24 H M3.85//E 1:20g L 1K<, ZDH% I T F7
XIALSEOFFEAA TR HERE L. 3 FEEXIZ8A
24 0 C505.388/4E +20gk mioT-. F7-, 9H20HICIE
FE EHIE+D-DX $520.788/4 120g & @ -7=. 2018
FIIRFHEER L OFEE B +D-DEA4H4HIZEN
Fh, 15280//E +:20g K V9454 1:20g & 0@ <, EHk
FERIEX IR SN2 o= EMERTO6A19H T
I3 FHEX CT38H/4E 120g & T S, thoX
Tt E o7z, LavL, RFHER K OEK E
XHRIEX C8A LIBRICEENEE Y, 9A26R 11 FHlE
X 23215.080/4 1:20g & Fx b <, IRV CEIKE X FEIRX
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20154 20164F
1EH 2/EH

%3 BB OEWZ X D %
DT5.758/4120g, FF EHEAE+D-DIX.0>9.388/4 +:20g
DIETH - 7=,
(2) EBEHM T OB AER, 2 SEHL OO
iEEN

20174 B J D201 84 % D i s A 12 K 5 i dh ik oo
FEATEE 2 AR IR L. 201T4E9H 8B ICIE R X /R
XK O £ X FEIE+D-DX O WX T fEk 235 4 L
N, ORI FEHEXD1.0, FEEHFE+D-DXA
0.3 WTNHIEKD - 72, 20184 1%, 8H3HKU8AHS31
HE CIIRFEEROARBAENED Lz, 9426 H Tix
FXEEROREREN2.3EFmEY, BREBREN K LR
W TIE, BRI L0 FAEREIZE LWER AN (5
12) . —F, BEEEFIEX TIZ9A 26 HICHID THA
RO BT b DOFAFREIT0.7TL KL, BE EHFE+
D-DX CITHEN IR -T2,

20174-9H 20H £ 201848 A 31 H DAEFMEDOFK K%
WX L7z, 2017459 A 20 H i3k X {ER AN BER
10.2mm, i B E34g THE kL +D-DX.09.3mm
KO2TgIZ R TROREFT /NSNS b ODOHERE
ITERD BN o T, R SR, REXE/EXHR31E
RRm Mo T2, 20184E8 A 31 H L, Hk E &R OZERE

BaFk WBRIKICIN) DIEBIAAIC X DB lER O R AERE

. 20174 20184F
R X
9A8H 8H3H 8H31H 9H26H

2 EAE 1.0 1.0 1.0 2.3
B E & im — 0.0 0.0 0.7
KEFEZHE+DD 0.3 0.0 0.0 0.0
1) EBHER ORAERREE IILLT O THIE L.

0:1EH  1: RBRXHNO VARG CEITE HhAEIR 35 4

2 1 VARG OB TR & BRI ek 2358 A
31 1/4LL OB THEL & BERGIC IS iR A3 R AR
2) —ITRFAE LR
3) BXME DTV 2RT .

20184
4fEH

20174F
3fEH

XEBOF a7k o F a2 UEEOHR

££2311.0mm, H EEEEIL34g T, MO2XITHATH
HICKRE D olz, R SEHIIRFHERDR22 L 00R
<, HRKEERIEX T8 LKoo 7z. I OBE I, =
FEIEX K OEKE EFIEX TRO LI, HE B+
D-DXTIEiBd bhien-o7-.
(3) 2EMEHR O Fusarium)& i O Y

20184F D 0 FE A T HE R O FEAFR LA & Ao
7oA GEATREES) LR o 7mmk GEAERELD 2B
XXDOEE, xa7vrF 2 vDFER O Fusariumg
DIEGLR I % F6RITR Lz, B EIR O AFRE R E
UL, RO TERESARICH» 200,
WADIZE AL EDKRTRa T rFavDHRENRALLN,
BZSEHIIR U Th o=, EMREOBERRIL, Eih
SER DFEAERRE N @O <, FEAERE MRV T
RO LD o T, WA & b Fusarium/B )3
DEESNTe. Fusariuml@i & X270 F o v OBEK

PRRICHEZITIRD N 2b o0, EiERO
RAFRENE NS A TIEE0% &E@mhroT-. BRELZ

FH 2 RXEER OIS L DS HERREED
E\ (201849 A 4 H, BN) BEETF
AISEERE &, BLAME



TEIREWREEE ¥ —F WS F 155 (2023)

HoR MRIEERDEVR R X OLEFIIKIFTHE

B i =
o GLREN o R ERR Bos o SR
FE(g/m) PRI (om)  (mm) o %j s
XX EAE 58 10.2 31 34 -
2017 9/20 BRCE & R - - -
EEXHE+D-D 55 9.3 25 27
T n.s. n.s. n.s.
XX A 51 a 81a 22 18 a 0.4
2018 8/31 HKE e 60 b 11.0b 8 34 b 0.1
EEX#H#E+D-D 51la 84 a 15 18 a 0.0
ST * * ok

HED AKX E H20174 12128k, 201845 18Kk oA L 7.
2) HEEHPIT LT 2> & HED Sy Iz AL D ] & I L7z
MM SEHII R T L IR ZSBREZ0 : RSO EERBD RN
2 RSP RRE 3 RN ZN
B SES=2 (RZ SEREXFERENKE ~ @xX2FEKRH) <100

1: DI NRD D

4 MR BORMEAHED TE W O5BEHE TRl L TR TR L7z,

4) ARG AFRIE (TR T L ISR A IAL O T FE DS 5 3D 2 B G 2 RO 4BERE TREAN L CH &R LTz,

0:7L 1:VARMMABZE 2: 14N E1/2RMAZ 3 /20l L3 EE
5) S HTIZ BN THIE5%KHE, ** X1 %KETHEZD Y, nsldFEERL (P>0.05).
6) [l — DI/ FHICH B L (Tukey @ HSD #E. P>0.05).

FeR FXEMEXOEERBAERE L XXOEE, xa7 v F 2 v kO Fusarium J&H O
FAE TG R I
5 N N . N N
o e Fa7 o AR AXa7krFay \ .
;E;i %jiﬁ; v Far ;%%f wEKER KON Fusarium JBH D ii;l T
T FAEKE (%) A (%) EERYEE (%)
3 7.6 100 25 80 50 AV As i o
1 13.1 90 25 0 20 e A E
HEME  ** n.s. *% n.s.

1) 20184E10H 23 AIC KD EFT N HH 210 % HA L7,
2) H4aFED ICFL.
3) #5#1E2) I L.
HxaTerFa v, BERD 2, WHTERIEERD D SBHOXR 27 U F o v Rl R A RO
PCR-RFLP |2 X 0 fi % [FE L7-.

B VYA BEI YA TR TR F 2V ERT.
6) **IL1%KETHEED Y CREEITLELRRE), nslIAEAERL (P>0.05).

IR EEARRIC L 2 R X ONHEROAE, NEKRURZ SHEHOEN

LN

wB MR EHE  EWR RS R I T EEE
wE (A|) T (cm)  (mm) (g) (A/m?) (o) BERE ¥ (t/10a)
2 X EAE 42 15.0 104 43 23 — — 45
Bk E & e 43 15.4 107 39 34 — — 4.1
2015 127 ¥ x#HIE+D-D 43 15.5 113 41 29 — — 4.6
Ay BT n.s. n.s. n.s. n.s. n.s.
X EE 42 16.6 114 42 26 — — 4.8
B E & 41 16.5 125 41 23 — — 5.1
2016 12/13 ¥ Z#HIE+D-D 42 17.3 125 44 26 — — 5.4
SR n.s. n.s. n.s. n.s.
XX EE 38 15.7 84 41 31 0.7 60 3.5
2017 1725  FFE EHIE+D-D 35 14.0 69 44 33 0.8 58 3.0
A BT n.s. n.s. n.s. n.s. n.s.
XX EE 33 12.0b 64 b 38 47 1.7 47 2.2
2018 11/28  EFkE /IR 40 15.7a 115a 37 36 0.1 49 4.2
¥ Z#JIE+D-D 40 151a 104 a 42 47 0.0 26 4.4
T n.s. * ok n.s. n.s.

1) 20154, 20174, 20184,

EMOR S 1m, 20164 132m & v Iy it L7z,

2) WM EER L THELZHE, 2E6cm IZ2D L HMEEZ YN Lok, EWMEIZEL» LEO NS E T, HEHEITER

g5 A& I E L
3) 2N 0 BRI,
DR SEHEX
5) MR Z SR L X

HEEZPHREL L.

FHEKED 5 BEEMEL O #2350 IE232em Ll E O 23 0 BB OE S .

BRI,
B ARE Y, HskRIE3)

4) IZHT.

6) WM BN THIBE%AKUE, **IX1%KETHEADY, nsiTAEAERL (P>0.05).
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Incidence of Root-knot nematode in Welsh Onion Fields in Chiba
Prefecture and Demonstration of a Control System
Combining Soil Disinfection and Green Manure

Koshi NAKAMURA*, Hiroshi OIDA!, Tomoko YOKOYAMA ,Kenji SUZUKI and
Nobuhiko FUKUCHI2

Key words: Welsh onion, root-knot nematode, green manure
Summary

Growth failure of Welsh onion in Chiba Prefecture has become an increasing
problem due to what appears to be Root-knot nematode. We investigated its actual
incidence in the field and demonstrated a control method using guinea grass and
mustard cultivation in the summer in Root-knot nematode-contaminated fields
between plantings of Welsh onion. The effect of spring-sowing Oats before planting
Welsh onions was also examined for its efficacy in controlling the Root-knot
nematode population.

1. In a survey of fields cultivated with Welsh onions in Chiba Prefecture, Root-knot
nematode was detected in 11 of 16 fields. The species of Root-knot nematodes
identified were predominantly Meloidogye incognita and M. arenaria.

2. After soil disinfection of Root-knot nematode-contaminated fields with
3-dichloropropene-1, 2-dichloropropane mixture (D-D mixture), followed by three
consecutive crops of Welsh onion, the population of Root-knot nematodes
increased and yields fell. However, when guinea grass and mustard were grown
and plowed in after the second Welsh onion planting, the density of Root-knot
nematode was suppressed and Welsh onion yields were maintained.

3. Spring sowing of a competing plant, oats, was not effective in reducing the
population of root-knot nematode.

4. When Welsh onions were grown as four consecutive crops after soil disinfection
with D-D, high levels of leaf curl occurred, but in some cases twisting did not
occur even when the Welsh onions were infested with Root-knot nematode. We
therefore conclude leaf curl to be caused by factors other than the Root-knot

nematode parasite.

* Chiba Prefectural Agriculture and Forestry Research Center; 180-1, Okanezawa,
Midori, Chiba 266-0014, Japan.
1 Present address: Hosei University Faculty of Bioscience and Applied Chemistry

2 Present address: Institute for Horticultural Plant

10





