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Table 32.
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2o IR O S S - WA IR ) 9 Rk & Fig. 22,
Table 32 (2555 L 72,
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Fig. 22. The incidence of basal rot of onions at

different soil water (1981).

Influence of soil water on the incidence of basal rot of onions
(Kamikawa Agr. Exp. Stn,,

1981)

pF of soil?

% of basal rot onions at harvest

(June 1 to Aug. 31) 1 block 2 block 3 block Ave.
2.6 10.8 16.7 20.8 19.3
2.3 26.7 20.8 37.5 25.0
2.0 8.3 8.3 12.5 9.7

a) All blocks were at pF 2.0 from May 15, the date of transplanting, to May 31.
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2. BEECHRR

(1) E£B&H*
15CH 528C £ THABEBENRIET, K%zl
L7, eI L REERICK L TT - 72,

NBEERIT, BREATR TR L A=A >k
v N THB, HRMEH LRI 2 {%t%?‘?kﬁ%(
E15em) (208, HIZFOEMEICAFRIEE (O
—7803) MDiTEEI GBRE, 10°/ml) % 200 md
mzrzot, SNEEREERMLUL, ZihE AR
BT, ZNENDIREIZRRIZANZEREFENICE
AV

Table 33. Effect of temperature on the
development of lesion on oni-
on scales inoculated by Fusa-

rium oxysporum f.sp. cepae

Disease index”
(5 days after inoculation)

Temperature
1 block 2 block 3 block Avr.
15C 1.87 2.0 1.7 1.8
20 2.2 2.4 2.3 2.3
24 3.1 3.0 2.8 3.0
28 3.0 3.8 3.2 3.3

a) See Fig. 10 and Table 8.
b) Average of 10 scales.

3. EXAECRA

1 EEBRHIE
BRFTTHEHEOSRM (THK) L 2%Mm
D2 4T, 1979, 19804FIZ %M L 72, milidid
BRI L TR 4 kmBER 72 LTS H B DY, KRB

ALiE L R EA B WS 395

WEREREIL, N— 1SRl 2 H3EIC L0470,
FBIEDOEBHENIZ B W,

) EBRER

4 Table 33,34 {27k L 72, S8R D 395
ez, 15~20C D & 51.8~2.3TH B DXL,
24~28C Tl33.0~3.3Th 7z, —F, /IBERE
FEIZ BV TUE, 15~20C D & & DIRAREA17T~47
%TH 72D LT, 24~28C TIF387~90% &
EBERTH -2,

{ZEC <, m(mx
EzZ 5z,

LD ARFOFRIFIIMAE S LD &

Table 34. Effect of temperature on the
development of basal rot of
onions

% of basal rot onions

Temperature
I block 2 block 3 block Avr.
15C 107 30 10 17
20 30 60 50 47
24 100 80 70 87
28 90 100 100 97

a) Average of 10 onions. 20 days after inocula-
tion.
Onion set were used for the experiment.

FZ OV TIRIZIZE—TH B,

EHEERIE L 2 AL, WA =E30, w,o
kg, 710a (B 8) L7z, BEEE, MEIZHEY) A
FEATK & BB TN T % 1L 2140, 20kg 10a (K
gre) WRL 7z, BRIZSORBRE O LUt
7 ¥ ot Table 35 12 L 72,

Table 35. Characteristics of the fields tested in Table 36.
Locality in Years of continuous Soil Maximum water holding
Furano cropping of onions capasity
Kamigoku 17 alluvial, sandy loam 55 %
Shimogoku 55 alluvial, loam 68
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() EBRER

R % Table 362~ L 72, 2EMICH TS,
EHREHR - BROBFRIIHET, HED SV
BralRoORBEIEL -2, 2RMICB T
13, Z@EX (gEH, 30kg 10a) TIXERED

Table 36.

EvaY, HhEkIX ([, 15kg,10a) T,
ERX EDENZ LN D - 12, Foxysporum iy ¥
DWMEMBIZ DOV TUE, WIIBES 53 &0E
WDEIIA LN H - 72,

Influence of nitrogen on the incedence of basal rot of onions and on the

poqulation of soil microorganisms (Furano, 1979 and 1980)

Date of Location of Supply of 9% of basal

No. of microorganisms per g oven dry soil?

sampling field nitrogen  rot onions  Bacteria Actinomycetes Fugi F. oxysporum
30kg/10a  10.3 7.1X10°  8.6X10° 11.5X10°  2.7Xx10°

Shimogoku 15 6.0 9.4 10.5 9.1 3.3
June 25, 0 3.5 13.7 24.7 6.8 4.1
1979 30 24.7 16.5 14.5 15.1 3.2
Kamigoku 15 15.0 23.9 14.1 9.9 3.6
0 17.5 11.0 11.8 11.2 3.8
30 8.9 9.3 10.3 16.1 3.2
Shimogoku 15 .3 6.1 5.2 5.3 4.1
July 7, 0 2.0 5.4 17.3 12.6 3.3
1980 30 10.4 21.4 13.6 8.1 2.6
Kamigoku 15 7.6 11.7 9.4 13.4 1.7
0 8.2 18.6 11.1 5.7 3.6

a) Used Albumine, Martin, and Komada’'s media for Bacteria and Actinomycetes, fungi, and F.oxysporum,

respectively.

4. hOWEHE FiR

(1) {eRERcEEROMR

AL EN D ¥ = 2 XPIEHA TlE, AF LT D%
BT 5 =2 XORDALEIERDFL S LT 727,
SR 2 1UAY Pyrenochaeta tervestris |2 & % 41 o
B ThDH I Ehmbi , &I T OREE
HRSIROBRIZ OV TRRETL 72,

1) MBREBDRERR

19744ELIE 6 #~ FOFAAIZ & B &, AHHIZERN
iz RAEL, TESREEGICL A REME N
FA LN, Lo L g=r X0 MEL BRI
BT, UEMTIIBA ERENALNT, £
WHEAELTWAHATL, WHRFER1%E2Z225
ZkFhv, —F, 2L LEOEERDIRA & T,

AIHFEEL Tz (Table 37)

KIRIETTICHEE P LI, =R XM
&, 30H HIZIIFEA & § N TOMUTKEIER A A
Litd, FERKIL, MOREA»CENICEET S
L s, WEHZERILL Twb LD E THRR T
Hb,

2) 92 FXEH 5D Pyrenochaeta terrestris
B U F oxysporum )oHEE
a. EBR I &

0.1%AF50% 7T )L 2 — L TI0FM R R L
ey 2R XN &, BIEPSA E(25C) o8
X, 5~7HHECHbNIEHEZ ) ERAELL, N
AL TV 3 MERIER E L, Zhliso
RAEHRE Lz,
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Table 37.

AL B 3T B S A BRI

L 390

Relation between the incidence of pink root of onions and continuous

cropping of onions (Hokkaido, 1974)

Years of continuos No. of % of lots sorted by incidence of pink root?
cropping of onions lots? None Low High
None Paddy field in 1973 11 100 0 0
Plants other than onion 23 96 4 0
Continuous 2to5 27 0 7 93
over 5 46 0 0 100
@) One hundred and seven onion fields were selected for survey in Hokkaido. 200 onion

plants at different 3 spots in the same field were examined.

b) Sorted by percentage of the onions infected by pink root.

None : no pink roots,

Low : 0.3 — 1.0 % of pink root onions, High : over 90 %, of them.

b. RE#HR DIEEERIL, 6 BT TIZ60%IEL 2, EWRTY
#E5% Table 38 (273 72, P ferrestris |2, % 8 H1260% & 7 = 72, F.oxysporum o541
CARAXOLEFMMEBL TRBES L WIERD S WERCTE CRBCTE - 72,
Table 38. Isolation of Pvrenochacta terrestris and Fusarium oxvsporum
from onion roots (Furano, 1978)
- Roots % of the fungi isolated
Fungi @
tested May 10 June 12 Aug. 18 Sep. 10
. Dead 32 58 &0 98
P.terrestris
Healthy 10 16 62 76
Dead 40 62 100 100
F.oxysporum
Healthy 0 0 28 30
) Fifty roots were tested.
3 ) Pyrenochaeta terrestris ¢ &EREDRS U722 rkdiig, e L 7ol T, g
ERECL3RRF ﬁvaMTéFu %
a. £8 F & fit - T P.terrestris | ﬁi f‘ 72 A XA
PSA TH W H, M % 2L 7 iqu i BT A, SUEI DRI AT B L 13E 2 S
L, 2OFWERIZE » TEMMWM (V- 1, LA RN AR

SeAXIMEEY) 272, utu‘ff’ﬂ “HL
FHOGRHERZ MG 72, $72 ﬂﬁx@f &,
Zr OBOBIEIEM L 1772, BEIE25C L L7z,

b. B &ER
#E4L4 Table 39 |

S AL 125 L1,
B LT L,
2 B RS AT - 72 SR T LA 1
FE T3 RAns g xRl Bl 4 0L

12kl 72, P.otervestris |2
BTN L o 72,
E AW L EIEES LAy
R B Bl
Iy bl PR

=712,

T EEBROMEF
WS IZ M L 72 2= X B v =
(Caloglyphus sp.) 4L Tvd I Ed 0
$ElL, Wi (11— 2) Tili~7e, KIETE
AR DIEE & 7 =D BH & DOERIZ DTN,

(2)

1) 922X ERIBT5F-DFTEKR
a. BEFHZE
W AR L5 (A

RECIZS) T, 1974
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Table 39. Disease development of onion bulbs inoculated by Pyrenochaeta terrestris
and / or Fusarium oxysporum f.sp. cepae

No. of onions No. of pink Browning of

Fungal species Isolate(s) tested root onions®  stemplate® Rooting
P—-1-1 10 10 0 slightly repressed
P. terrestris P-3-1 10 10 0 do.
P—10—-1 10 10 o - do.
OF -7409 10 0 31 no rooting
F.o. f.sp. cepae  OF —7423 10 0 2.9 do.
OF —7428 10 0 2.7 slightly rooting
P.tervestris (P-1-1 10 10 2.8 no rooting
+ OF —7409+ { P-3-1 10 10 3.1 do.
F.o. f.sp. cepae P-10-1 10 10 2.6 do.
Control 10 10 0 highly rooting

a) Roots and stemplate at 10 days after inoculation.

F£6 Al1HA2 L 9 A2IA ZF ToHb Wzl L 72,
otk BRHEE TN ZTH20% D DD B2 L,
EMI A A 7 CUIBL T, SIS T TRk
s &g UPA

b. ARERE
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=

basal rot onion

—
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4
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—
w
T

Number of mites per onion
S

healthy onion

0 -=O1-=-O1- 0~ =0"1--0- Q-0 rO-y--Or~--0 ,

I\ PN N J
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Fig. 23. Number of mites, Caloglyphus sp., at
the stemplate of basal rot or healthy
onion (Furano, 1974)

Fig 23 (2 MBIz BT 5 5 = DHFEH ORI
AR 2L 72, RO IR TIE, AL

Browning of stemplate was referred to Table 9.

2720 =D FESRED 1L, PO TIZ
FHEBI0~1008ETH - 724%, 8 ALLUEIZ (12450~
83098 & 7 1), UWFERRIZ(31,00058% = 2 72, 4
HiZBW T, &FENEb S =nFEL2BD %
Do 7:0

) St ERRENORCERICLIRE
a. EBRF &

BIERIERE D Fuc i L, BRER 4 en N O FEKR D
EREIRIC, =208 > WEIRE O T HEER T 51
WML, REALEL422672100MDE—7—
(ZBTz, HEDZH S = F 723 HIETRE O Bk
FHX AL 572, BEIF25C e L, 23H#%ICE
BMOWEE y=nFERREFAAL 72, T2
EHRN R 2, HX5Ek2 4L 72,

b. RE#HR

R4 Table 401273 72, ¥ =D HiM#FEREX T
2, ERIBEEIECL»-72, T2 2K T,
BML 25 =2 PEMRICHEE L C1 ~ 238nFE
LA bnenwgadsdh - 72,

BABEMHX T, EEOBLTINZ TREDIL
KABFESTICE TELCEY, BEREO BB
FEX L O SR8l D2 - 72,
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Table 40. Disease development of onion bulbs inoculated by the mite, Caloglyphus sp.,
and / or Fusarium oxysporum f.sp. cepae

Browning

Index of No. of

Inoculation of stemplate? parasitic mites® Rooting
Mite? 0 1.0 highly rooting
Mite + F.o. f.sp. cepae 4.0 2.0 repressed

F.o. f.sp. cepae 3.2 0 do.
Control 0 0 highly rooting

a) Twenty mites were inoculated.
b) See Table 9.

¢) Index are 2.0 : over 50 mites, 1.0 : 1 —50, and 0 : no mites.

5. MIEZRCRER

(1) BHEH L BH
1) EB&H &
197448, ERMHORKELRME (AIRKIZH)
IR EIRTHEL,
) L FD20H % KU40H

TEBRLZ, RMH—E8
WEOMEL (5 H8 H
BICFEREL 72,
7HA6HA»S 8 A17TH E TORIFHAAIL, Ml
EOIERD & Rk OB E L, 9 A3 BIZIZE

B ER A Mt L TR L 2, BB O£z OWT
HEL 72,

) EBRHER

fE%R % Table 41125k L7, 7HEA LD 8H
LA E T, BBRHIOE W L D3 &R
5 727¢, 8 AHAD & FAZ T T Lo Fehl
Modbod gigraml, 9 A3 HTIEEKE
LA0%® Z 272, B 6 A28B O TIL, #KIE
WO S =12,

Table 41. Relation between the incidence of basal rot of onions and the date of

transplanting (Furano, 1978)

Total number of

% of basal rot onions

Date of transplanting onions examined

July 6 July 17 Aug. 3 Aug. 17 Sep. 3
May 28 695 0.6 3.6 9.0 24.3 48.5
June 17 1,345 4.4 7.4 17.0 29.5 47.7
June 28 481 0.4 0 0 19.3 40.0

(2 S|mIFE &R

1) EEB& F &

BIE & 18 U AR 38133512, 7 =2 XU ofE
ME 3EMEBEL, FORIBELLZIAXD
RFERANT, ML L T2 X 28EL 2,
ZX50m TREL L,

) EHRBER
W#wHR%E Tabled2 (o L72, b EDaL, a4
X, IAX, =P, T4 2 DENEYD A A

L ABIERDWT L, s=rXEER LK
EDLCERFETH- 712, AT L &R+
Tz Bl 5 Foxysporum &L, P7Eo 2
o AKX 2 L XDEERIZ BV TIHEEX D
FIERDII I, BEX EIIITFEL 2 - 72,

6. /v &

REIZEBWTE, Z=rXEBROREREIC
DWTERTIT- 72,
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Table 42. Relation between the incidence of basal rot of onions and crop rotation
(Furano, 1974 to 1977)
Year Crop rotation
1974 corn wheat soy bean carrot radish onion
1975 radish carrot corn wheat soy bean onion
1976 wheat soy bean radish corn carrot onion
1977 onion onion onion onion onion onion
% of basal @
ot onions 42.1 33.8 37.9 34.6 37.5 39.8

a) At hervest in 1977. Avr. of 3 blocks.

AIRORAEN TR LT THIOZ 213, i
DOERLEIIHBANTHNE DS VTG IZ AN
ST D Ie R XEEOMBRIEE S L THS
LTz, KEBRIC L) 180 pF2 30 Eog
BRIFHME S D 2 L0 b, i, K
H b 13 B 0 H 5, HEkS & TN
CET A EELIT, ELBOTEICHNEN S
CERBRLST VST, KBS CRET S
LEWEL TV,

mEERBWOBGRE AL L, 28~32CHEIET
BIH L EL W2 g, Walker & Tims” »7
T2 T Y, Abawi&Lorbeer ' 4 = 41 % B
b, F BB TN S = A XD T &
- 2 EBRT, FIRIZ25C RSO @SR LETH
5 E L7, AEBO/NREEREREOR R (3 Walker
& Tims " D#fisr ¥ —F L, 28C TRIMED L - &
Loz, @A EMoERIE, 24~28Co
EEABHOM AN EL VI L ERLTEY, A
T8 HUMEERD AT L2k L BT 2
LOTHD,

XM E & BHOBMFRICOWTIE, LM
IZBWTIZSIE (30kg, /10a ) 12k ) mhkER 2
ML 72%%, S5 TIEWIM A B RA B b A2 -
Fro T, BEPEOSHA 7R XML
WA BT YA XM EE 2 EIL, 0
SRS OREREEHL E L, BT 0
WEE LT L—EL A,

FLEARIE IR & IR ORI DnwTiE, <
Davis &' 7%, EIEKED 73 X¥~0E A, 1B
DIIR N ZEMINAG D S D, Phervestris 7y ¥

No significance among the figures.

MAOBEDZEAD W TH L L R]E L T 5, 4,
ALiEIC B THLBIRBR OB E s T
MFDBEIC DV TRET L 724Y, PtervestrisiZ &
DREIFOMMEIZFED ST, WHIIMITIZ I+ %
¥rRERTEEZ LML,

DEIT =DFEEHEROBR LI, B
RO EBIRICIZE 127 = OF LD LN,
EemTiiedilBobnthr-7, Bk L
DmEOHRE AL L, F=BBEM T I<%
XIoFHAEET, BHAEEL 2BAICE, FowE
B OE L IR OIE RS AR L LT, Tk
Fusarium® H B IRI2 D> WTlE, F2—1) v 7Bk
mighon U 2 EER T, R
IIRENTBEDBIEN G ICHFA T =0 FET
B ENMHILNTEY, F=A2X0EELINS
R EEZ NG, 72770, F=RAFICEFET
55 =331 a5 =@n—iE(Caloglyphus sp.)
Tho-T, F2—1) v 7Dt ¥ =(Rhizogly-
phussp.) 1374 5 Z EABLICENTW
zoj24)0

ik & BRI OBIMRIZ O W T, @E LY 20~
40 H MM BEN TLARROREL ST 5 2 &
T, F23FMOBEBBRMECL > TLRER
WAL whroiz,

P bRy 5, 7= % XEHEHIELEARSH
VI EEHTER LT, SREMCLNH#
WMRER NS L2 Sz, T8 =nFEIL,
RIFDIRBEDS & = 2 X D ZER A 5 BRI IS Ik
T20RMRTHLLDEEZ LT,
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LR 7 R XHEI, 197448 BRI T, 90
%L o> F.oxysporumD 58I L2 D Th b,
THBIRBER L LR 2L DERW,

WERNC L AFET IR, ITEREOERICRE
L, ZD%EL% 7 —¥ TUAE RS Tk
BHELe, AL 2, 3OFHRBIZESLT,
~/ 3 TMTD &) % F v 72, EEX15em DR BE
SRIC100K A 1B L, 18~24°C (R — &) »ik

ZNIZB W2,
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(2) RBEER
#ER % Table 43, Fig. 24 oL 72, ~/ 3L -
TMTD #lic & 2 FETF1HB 0 & » TIZFL D

Table 43. Effect of disinfestation of seeds
by benomy! —20 TMTD —20 on
damping off of onions caused by
Fusarium oxysporum f.sp. cepae

Conc. of benomyl % of % of
—TMTD (%) damping off? Control

10 23 51

2 36 80

1 27 60

0.5 34 76

0.2 23 51

0.1 32 71

Control 45 100

a) Including pre-emergence damping off.

R

L, etFEramE-n,

B X Db d 22 &, 1015~ 1,0001% ) &8 1
THEFR LN, BEMIZESALN T -T2,
LA L, 10~20005ClEMOEFE AL —TH Y,
EREE - L TUZ 500 AR & F 2 sz,

% Benomyl 20-TMTD 20*

% of stand

/
)
Odl_l_ 1 1 1 i
e

7 8 9 10
Days after seeding

Fig. 24. Effect of the seed disincectant on stand
of onion seedling.
* Seeds were dipped 0.2 % Benomyl 20
—TMTD 20 aqueous solution.
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0.01%NDEHRZ L 2B oz,

Table 44. Condition of the fields tested
for protction program for ba-
sal rot of onions

(Furano, 1974)
Items Kubo’ s field  Uesaki’s field
Seeding March 13, 1974 March 15, 1974

Transplanting May 9, 1974

L alluvial sandy .
Soil alluvial loam
loam

May 12, 1974

o 2 blocks 2 blocks
Replication )
260-280/ block 260-280 /block

Sep. 20, 1974 Sep. 23, 1974

Harvest

Table 45. Effect of soil sterilization of nursery bed on the incidence of basal
rot of onions in the main field (Furano, 1974)
Field® Soil % of basal rot onions at harvest
€ sterilization 1 block 2 block Avr
Methyl bromide® 38.7 37.9 38.4
Kubo
Control 33.1 39.3 36.2
) Chloropicrin® 45.6 44.1 44.9 **
Uesaki .
Control 55.1 49.3 52.2
a) See Table 44.
by 75 m¢/m, treated from Feb. 25 to Mar. 5, 1974.
¢) 3m/0.3>x0.3 m, treated from Aug. 10 to Sep. 3, 1973.
*% Significant at 1% level.
W E8E~ % 3 ~ 5 BRI Thio 7o, 2 i check _
ik, WA TRODOEREFEVIZHOLAR g i
. z /
Wiz FERiL 72, 3 /
g’%’)—.ﬁg}?’jﬁfi, iﬁ}tﬁﬁﬁl q_] ﬂii’[ﬁLg]”: Z’) ‘:) é’) il_ 7z z RISl = /// dipping in benomyl 50W.
HEKIZ DT, WUHERE O A 13 b 2 3k 3 x =
o TEBE L T2 EDOFIIZ LV IT-

720 UTOMBIITNTINEMLETH S,
b. B ®ER

N/ IR L A EREOMYE x Fig. 25,
Table 46 12755 L 72, £ § BALEY & 23 OAE
BT 2RIBFNECE AL Y, THBIZIZZFNED
#hTHaHH, 8 HIZH Db L MBMEORKITHS
DT, B OEIZIEN £ THeft L 72, 1974
FAT R T O FABHE T, WAL
FILIZ F N F 143, 35TH - 72, FHIZONTUL,
MIEPET el S 1L 2 Y, OB EFE XK
O KIZEBE G2 52 L3 ah -7z,

June 7 July 6 Aug. 1 Sep. 9

Fig. 25. Effect of dipping of seedling in 5% aque-
ous suspension benomyl 50W. at trans-
planting on basal rot of onions (Furano,
1974)

19754 2 I3 isEIz DWW T LB L 722 2 A,
201X DB EA L - & L&, 50T LR
35 BH200 &) L) H-70, 100450 ok
BT, BB LETH- 10, FEFEIZOWT
TR X R TH - 72,



42 AL R BIE R #30F

Table 46. Effect of dipping of onion seedlings into benomyl-50W at transplanting
on incidence of basal rot of onions in the main field (Furano, 1974 and

1975)
Year Concentration % of basal rot onions at harvest
benomyl-50W Kubo’s field® Uesaki's field®
L974 5 % 17.3%* 18.1°°
Control 40.0 52.2
5 % 15.2"" 14.3%
2 24.8™" 18.5*
1975 1 38.3"" 26.5"
0.5 35.7%* 25.5
Control 50.0 28.0

a) See Table 44.
by Avr. of 3 blocks.

%%, %) Significant at 1% and 5% level, respectively.

BN IR EREOERNZDONTLH
BEBHEOMRIZOWTHET L 7205, ~/ LA
ERBRHDERTH B F T2 57— ILAIH
IVEIE RIREDINE R L DA T, HOFEET
BEERh SR NREDH 72 L DI e » 12,
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Table 47. Effect of dipping of onion seedlings
into benomyl-50W mixed with 4-
indole butylic acid at transplanting
of incidence of basal rot of onions
in the main field (Furano, 1975 and
1976)

. % of basal rot onions
Concentration of =

at harvest
A-indole
B 1 . .
enomy butylic acid 1975 1976
5% 0.08% 0.0 13.77
* % * %
5 0.04 10.5 14.0
5 — 16.2 22.8
Control 50.2 49.0

*%) Significant at 1 % level compared with 5%
of benomyl.
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stemplate e———e
roots of seedling o——o0

roots after transplanting  o.--—--—~. -
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0 4 11 18 26 32

49 56 63

Fig. 26. Residual effect of benomyl at stemplate and roots of onions (1974).
% Seedlings were dipped in 5 % aqueous suspension of benomyl 50W.

See Table 48.

Table 48. Residual effect of benomyl in
stemplate and root of onions

Diameter of clear zone®

Days after

transplanting Stemplate Roots of ~ Roots after

seedling transplanting

0 36.6” 30.8 -

27.2 30.8 0
11 21.7 23.4 0
18 21.8 8.0 0
26 18.0 11.1 0
32 15.8 12.4 0
42 10.6 8.0 0
49 12.3 2.1 0
56 9.1 4.0 0
63 5.3 — —

Seedling were dipped into 5 % aqueous solution of

benomyl 50 W for 5 minutes at transplanting.

a) Spores of F.oxysporum f.sp. cepae were spray-
ed after setting the samples on potato dextrose
agar.

b) An average diameter of 10 samples at 5 days
after spraying the spores.

Table 49. Residual effect of benomyl in
stemplate of onions of which
seedlings were dipped into di-
fferent concentration of the
fungicide (Naganuma, 1976)

Diameter of clear zone

Days afte.r at different concentration of benomyl-50W
transplanting
5% 2% 1% 0.5%
0 26.4 21.0 19.1 18.5
25.6 16.4 12.3 8.2
14 25.8 20.1 7.8 3.5
22 20.9 6.5 2.5 0
27 18.9 10.4 0 0
35 13.7 3.3 0 0
42 16.0 3.3 4.3 0.6
49 7.4 3.7 0 2.0
56 8.3 0.5 0 0
70 12.7 1.6 0 0
77 7.4 0 0 0

See the notes of Table 48.
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Table 50. Effect of soil sterilization of main
field by chloropicrin on the inci-
dence of basal rot of onions

(Furano, 1974)

Soil % of basal rot onions

Field® .
Sterilization | plock 2 block Avr.
Chloropicrin® 42.0 39.8  40.9
Kubo Control 33.1  39.3  36.2
_ Chloropicrin®? 60.7 51.3  56.0

Uesaki

Control 55.1 49.3 52.2

@) See Table 44.
b) Three mt/30x30cm, treated before transplanting.

4) £FHOES LTS

1) RER F &

AN~/ T LB0% KFIFIL, 00065 % i L
2, ARRIISTIZ6 B1I7A LY, FEBRIZET
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Table 51. Effect of pouring of benomyl at the
base of onion on the incidence of
basal rot of onions (Furano, 1974)

Pouring of %of basal rot onions at harvest

Field® o
benomyl” 'y pjock 2 block  Avr.
Benomyl-50W 28.0 27.2  27.6
Kubo

Control 33.1 39.0 36.2
~ Benomyl-50W 32.9 43.4  38.2

Uesaki
Control 55.1 49.3 52.2

a) See Table 44.

b) 0.1 % of aqueous suspension of benomyl-50W
were poured at the base of bulb 6 times dur-
ing cropping season of onions.
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Table 52. Effect of combination of various treatments on incidence of
basal rot of onions (Furano, 1974)

Sterilization Dipping of Sterilization Pouring of % of basal rot onions®

of nursery bed? seedling?” of main field? benomyl? Kubo’s field”? Uesaki’s field”

+9 + + + 9.9 19.9

+ + + 13.0 30.6

+ + + 17.0 15.9

+ + 15.8 20.5

-+ + + 25.9 76.0

+ + 40.4 55.0

+ + 32.4 39.5

+ 38.4 44.9

+ + + 6.9 19.2

+ + 17.0 26.8

+ + 9.8 9.2

+ 17.3 18.1

+ + 30.8 55.3

+ 40.9 56.0

+ 27.6 38.2

36.2 52.2

a) Treated by metylbromide (Kubo’s) or chloropicrin (Uesaki’s), see Table 45.

b) Seedlings were dipped into 5% aqueous suspension of benomyl-50W for 5 minutes at transplanting.
¢) Treated by chloropicrin, see Table 50.
d) One per cent of aqueous suspension of benomyl-50W were poured. See Table 51.
¢) Field conditions are showed in Table 44.
/) Conditions of both fields are showed in Table 44.
g) -+ shows that treatment was carried out.

¢) Average of 2 blocks

Table 53. Significant test of effect of combi-
nation of various treatments on the
incidence of basal rot of onions

Combination of treatments Kubo’s Uesaki’s
One factor A ns *k
B *% *%
C ns ek
D Kk ns
Two factors AXB ns ns
AXC * ns
AXD ns *
BxC ns *%
BXxD * ns
CxD * ns
Three factors AXxXBXxC ns *x
AXCxD ns ns
BXCXxD ns *%
AXBxD * ns

Four factors AXBXCXD

ns

*

a) See the notes of Table 52.

A : Soil sterilization of nursery bed
B : Seedling disinfestation by benomyl
C : Soil sterilization of main field

D : Pouring of benomyl at the base of bulb.

*%, %) Significant at 1% and 5 % level, respec-

tively.
ns) No significance.

3. REMICE TS EBROBE

AMIZ BT 2 BEROBFRIL, EORIEMEEIC
Lo THHETH D Z b T, FEICD
WL ZIOREICEL, EMEICEROBRINE
AT 72 8 EORBICOWTRET L 72, 13353 RT
ROERUHARKIIHNTS,, LRTO—KE
KOREBTH 5,

(1) BROREBESBICLIBBRUMR

1) RE& F &

BEROWEE T, EHEFCREER AL 2E
BEN~/ 2 LKAFNC 3 ~ 5 plREL TT-
72, EEBRZ, 19755 L1976 FENMFIZAT - 72, 1975
FIZARKIIS TIT- L EBROFEAR L, XK
DEHPSFTA 7 ERHCCTHREYRLZZLDTH
5, MUIERED F F R | 2Rk % EmL 72,
FEFIREE, M E, KEEFEERN, R
EE X3 EITHEIC Lo 72,



46 b R B A 398

) RBRBER
#F % Table 54,55 (/R L 72, ~< /7 T LENC &
éﬂﬁmﬁﬁ%%u,ﬁMEuﬁmL%ﬁﬁﬁﬁ
, BIBICH L TR BREh RN H 2 Z L osss 7z,
&JE(;%I# DV, EHERET SR (50~
1001 THEL TRIF LR EZ R L722%, 200~400
ECIMEDIANLETH - 72, BROYRIZ
THETFREIEFL ML 7,

Table 54. Effect of dipping of mother onions

into benomyl at planting on inci-
dence of basal rot of onions in seed
farm (Furano, 1975 and 1976)

_ % of basal rot onions at harvest
1975-A® 1975-B® 1976”

Conc. of
benomyl-50W

2.0 % 32,0 180" 167"
1.0 320" 380" 2™
0.5 52.0" 46.0" 36.7°"
0.2 68.0 64.0

Control 74.0 66.7 71.1

a) Planted on Apr. 23, harvested on Sep. 5. 25
onions were examined for 1 block. Average
of 2 blocks. In 1975-B, the stemplates of
lower part of the mother onions were cut at
planting.

b) Planted on Apr. 22, harvested on Sep. 1. 30
onions were examined for 1 block. Average
of 3 blocks.

%%, %) Significant at 1% and 5%/, respectively.

Table 55. Effect of dipping of mother onions
into benomyl at planting on the in-
cidence of basal rot and yield of

onion seeds (Kitami, 1976)

Yield of seeds®

Conc. of (g /50 plants)

% of basal

benomyl-50W  rot onions? Crude Selected
with water
2.0 % 10.0 350.0 275.6
1.0 34.0 253.0 202.1
0.5 22.0 287.0 212.3
0.25 52.0 211.5 142.6
Control 68.0 186.1 142.4

@) Incidence on Aug. 7. b) Harvested on Sep. 7.
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Table 56. Residual effect of benomyl
in stemplate of mother onion
(1978)
Concentration Residual effect®
)
of benomy1~50W 30 daysc) 87 days")
2.0 % 0 % 183 %
0.2 10 54
None 98 100

a) Mother onions were dipped into aqueous solu-
tion of henomyl at planting.

b) Showed by percentage of the stemplates from
which F.oxysporum isolated.

¢) Days after planting.
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Studies on Basal Rot of Onion Caused by
Fusarium oxysporum f. sp. cepae and its Control

Fujio KODAMA*

Summary

Onion plants were introduced from the United States of America into Japan in 1871 and the plants were
started as a commercial culture in Hokkaido during 1880 to 1890. The area planted in onion is 28,000 ha in
Japan, and Hokkaido prefecture comprizes about 409 of this.

Transplanting of the seedling grown in the nursery bed into the main field is applied by the farmers
in Hokkaido. Varety of onin cropped in Hokkaido is “Sapporo-Ki” of which origin was “Yellow glove
Danvers” introduced from U.S.A..

So far about 20 diseases of onions are known in Japan. Of them basal rot of onions caused by
Fusarium oxysporum f.sp. cepae was first recorded in Hokkaido in 1914.

Though the disease had not been serious for many years, it broke out severely in Furano, Sorachi and
Ishikari district of Hokkaido in 1973. Because the diseased onion in the main field entirely lost its com-
mercial value, the control method was in keen demanded by the farmers.

The present report described on the ecology of the disease in the nursery bed, the main field and the

seed farm, and the control method of the disease.

The symptoms

The disease can be found in the nursery bed, in the main field and seed farm. Browning of the
stemplate and wilting of the lower leaves of the plant is common character of the symptoms.

Onion seeds are planted in the middle March. Pre- or post- emergence damping off of onions caused
by F. oxysporum f.sp. cepae occurrs in the nursery bed. The diseased seedlings shown basal rot are found
at the stage of 3 to 4 leaves of onions. But the incidence is very low.

The seedlings of onions are transplanted in early May. Incipient symptom of the diseased plant in the
main field is curving of lower leaves. The leaves become yellow and wilt in turn. The stemplate of the
diseased plant are browning. The bottom of bulb are rot after the bulbing stage of onion.

Mother onions are planted in late April. The disease can be observed at the flowering stage of onion

in late June. In early July the symptom become very conspicous, that is, the lower leaves are wilted

* Present Address: Hokkaido Prefectural Central Agricultural Experiment Station, Naganuma, Hokkaido,
069-13, Japan
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drastically. The stemplate of the diseased plant are rotted. The tissue of the stemplate and scales of
severely infested onion decays or cllapses. Yield of seeds of the diseased plant is very poor comparing
with that of healthy one.

A kind of bulb mite, Caloglyphus sp., and larvae of a lesser bulb fly, Eumereus strigatus, accomanies in
the stemplate of the diseased onion plant.

Pathogen

F. oxysporum was dominantly isolated from the stemplate or the scales of onion plants which showed
various symptoms such as damping off in the nursery bed or basl rot in the main field.

The various inoculation tests showed the isolates from the diseased onion were pathgenic to onions.
In a host range test the fungus was found very specific its pathogenisity to the onion plant and Welsh
onion, and had no pathogenisity to the plants of 28 species ranged 5 families. Of 6 forma speciales of

F. oxysporum, the isolates from onion and Welsh onion were pathogenic to the onion plant.

Source of infection

The seeds of onions carried the causal fungus. F. oxysporum f.sp. cepae occurred in soil of the nursery
bed, the main field and the seed farm. The population of the propagules of the fungus were not different
by the history of the incidence of the diseae, and that of seasonal change were not conspicuous. Pig weeds
which are the most popular weed in the onion field carried F. oxysporum f.sp. cepae without showing any

symptom. Cucumber and so others may carry F. oxysporum f.sp. cepae in the field.

Infection and disease development

The incidence of the diseased seedling were very low in the nursery bed. The diseased onion in the
main field first observed in late May to early June. The incidence in the main field gradually increased
after this period, and remarkably increaced in the middle to late August. Such a seasonal fluctuation of
the incidence were recognized in the'seed farm. In this case, remarkable increasing period was a little
earlier than in the main field.

The onion plants were infected by F. oxysporum f.sp. cepae both in the nursery bed and in the main
field. F. oxysporum isolated from the stemplates of onions which showed no symptoms such as browning
of the tissue of the plate. Considerable percentage of the isolates from these stemplates were F. oxysporum
f.sp. cepae.

Microscopical observation showed that, under the field condition, the causal fungus at first colonized
the dead tissue of the cortex or dead roots whichiwere produced during the growth of onion, and then
hyphae of the fungus spread into the parenchyma of the stemplate of onion.

The diseased onions in the seed farm were derived from both the mother onions which had carried
the causal fungus and the ones which were infected by the fungus in soil of the seed farm. The disease

cycle of basal rot of onions was shown Fig. 20.
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Influence of environmental condition on the disaese development

It canibe considered that there is norelation the years of continuous cropping of onions and the incidence
of basal rot of onions in the main field. The incidence of basal rot were high in the main field after the
nursery bed.

High temperature and low level of soil water enhanced the development of the disease. There was
no clear relation between application of nitrogenous fertilizer and the incidence of the basal rot of onions.

It was considered that Pyrenochaeta terrestris and F. oxysporum f.sp. cepae infected the onion plant inde-
pendently. P terrestris was often isolated from the basal rot onions.

Bulb mites, Caloglyphus sp., were always observed at the stemplate of the diseased onion plant. The

mite colonizes saprophytically on the stemplate and make the symptom of basl rot severe.

Control

Disinfestation of onion seeds by benomyl-20-TMTD-20 increased the frequency of emergence and
stand of the seedlings of onions.

Basal rot of onions in the main field was controlled by dipping of the seedlings into:aqueous suspension
of benomyl-50W. The most effective concentration of benomyl was 5%, and its residual effcet in the
stemplate was about 70 days after transplanting. The effect of dipping treatment of seedling by benomyl
on the disease control became even stronger when the fungicide was added by g- indole butylic acid.

Dipping of mother onions into aqueous suspension of benomyl decreased the incidence of basal rot of

onions in the seed farm. The most effective and practical concentration of benomyl is considered 1 to 2%.
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