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Table 1.
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BANY 0 %%

Sterilized effect .of fungicide to

F. oxysporum (Submerged method)

EOR

Fungicide

Concentration

Existence of

mycelium’

Soilsin

times

500
1000
2000
5000

Ruberon

500
1000
2000

Orthocide

100
200
400
800

Dbt | Bt | HH+

Kobutol

100
200
400

Dithane

200
400
800

H++4+ | HH+

Non addition

* 4 ¢ sterilization,

Table 2.

+ : statics,

— : no effect

Sterilized effect of fungicide to

F. oxysporum (Zentmyer’s method)

Fungicide

Concentration
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mycelium*

Soilsin

times
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B H+

Orthocide
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I+ ++

Kobutol
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o~

I H

Dithane
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200
400
800

[

Non addition

* + : sterilization,

=+ : statics,

— ! no effect
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Table 3. * Occurrence of tulip bulb rot in soil perfused fungicide* (in pot)

Treatment - Per cent of diseased bulb | Hight of tulip** (cm)
Scilsin (1000 times) 25.0 38.8 (44~35)
v (5000 T 10.8 27.3 (36~12)
Orthocide (500) ‘ 14.6 . 38.1 (42~34)
” (#) added 0. 03% of spreader . 18.8 37.2 (41~30)
No treatment after inoculation 45.5 ‘ 42.7 (50~35)
No treatment (Control) 8.3 40.5 (46~35)

*  The pathogens were inoculated in soil with rice straw
¥ Average of 48 bulbs (tall~small)
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Table 4. Occurrence of tulip bulb rot in soil perfused with fungicide* (in field)

Treatment Per cent of diseased buld
Soilsin (1000 times) - 195
Orthocide (500) . 15.3
Orthocide (500) added 0.03 % of spreader _ 15.0
No treatment after inoculation : 39.0
No treatment (Control) 6.7

* The pathogens were inoculated in soil with rice straw
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Table 5. Influences of fungicides to the growth of tulip

.. Conc. . . ] Data of flowering
Fungicide (797c) | Hightoftulic* | s/ 29 30 31 /v 2 3 4 5
200 died :
Soilsin 500 died*¥ 2 2
1000 36.1 (43~30) 0 0 1 3 2 18 21 28 7
100 37.7 (43~31) 1 T2 1 19 18 21 10 0
Orthocide 250 40.1 (46~31) 0 8 3 12 19 17 10 8 3
: 500 39.7 (48~35) 2 5 2 3 21 17 8 7 5
Non treatment 40.5 (46~35) 2 10 0 10 20 16 14 2 6

*  Average of 80 bulbs (tall~small)
*®  Almost of plants were not in flowering.

EEBZ RRAFL1-V o THECRIZIEZEREAKBODR

2D TN LT o~ v TEEUS BN OEYS BB RIIC S LRERIC XL 2854
&, P EET BHEREICLBZEENORED 2 2OMEZBTRETHH D AERBRITED
T, BEBEGIC B v 2 BRI B O WIBRIC DT 2, I DBETEIT1E - oo

BRBIEI BN T o~ Y » PEUEL, D130 ORTES P TV EMEEA L, HREKIRG
red pitt Z B0, ERRERTGRERTS A MIERAE (15°CIc40Af, D0 T5°CTIRME, &
5iC15°C T5 BRI L, 1962 4EiCid 108 P ic, 19634FIIZ10A THNC, 19644FICIE10ATF
ANCERRREBE 3 cm, FURIRIES 10 e WCERE L7ce LLATFALIE, Wil% v =—17T, Lifitihik
BEFTEY, UEEemcEEMPT THREL, ~YRRNOREZELDE~L5~20°Ciclib ki
DEB, Fa—) vy FRILATANS 2 A LMNETOMICERILL, &EWi | APTATH - 1o
IR AR O S E ORAEI, RS, 8 1 BEMOMICHMNSS S hhb s, 20% MEOET
EEBICRFERIZIET T B, RERINCA - THICIURFIRD ELRY, BIEEINCREERT
B SEBICHINS 2, TEBREIICR, vAvyy, A—=Y¥4 ¥, 2a—res Y ¥ (Chloro-
picrin ; trichloronitromethane 80%), # ¥t 2 — 4 (Sanhyuum ; ethylene bromide 95%), 7
5 v FEH (Grand-nyuzai ; 2, 3-dibromepropionitryl 20 % and trichloronitroethylene 20%) ¥
FU MY aF=EALHLI,

1. SEAUE PR T D s I K B BREUE BOW D Bk

1.5m X 2.0 m OMIBHCERIBL00ERE RS, A~V 94 F500f5#%E 5/m? OEISICHAER
BERU VB &I 3B Ui, 70, RGN QLATE) SXUBIEM (1AL iz
neEh VBRI S 3 EmE L (B68)o

6 Xz 1 ATFE T TOMBERM ORI _(%ELJ:&MI'E LW SHEEE LS/ DD

Table 6. Relation between the occurrence of tulip bulb rot and the period
of perfusion with fungicide ‘

Period of perfusion | Per cent of diseased
Beginning of the keeping in warm ) ’ 30
Beginning of flowering : 41
Plantation of bulb . 7
Both plantation and beginning of keeping in warm : 9

Non treatment i 48
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Table 7. Prevention of tulip bulb rét by fungicides in soil.

Fungicide Per cent of diseased bulb* Per cent of flowering™*
Chloropicrin 1.5 91, p¥*
Grand-nyuzal - .7+ T g, TRk
Sanhyuum 3.8 . : 94.1
Trichoderma 28.8 . ) 70. 2
Non treatment 5.7 ’ 52.9

*  Per cent of diseased by F. ozysporum
**  Containing the diseased tulip
*** Flowering ratio were lower in some degree on account of attack by Rhizoctonia.
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Table 8. Duration of effectiveness after treatment with fungicide in sotl.

Treatment ‘ l Per cent of diseased bulbs
1962 1963 1964 | 1.962I 1963 1964
; ' - /yNon sterilization—> Sanhyuum A47.9——> 3.8
Non sterilization < 66.7 <
Sanhyuum<———>Sanhyuum Y4 > 0.15
Non sterilization ~ 2.1
Chloropicrin————>Sanhyuum i—)Sanhyuum : 33.3— 3 [ 0.43
Non sterilization ~ 2.3
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Summary

In the present paper, the prevention of Fusarium oxysporum f. tulipae caused tulip bulb
rot were studied.
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This pathogen spreaded by spores in storing from bulb to bulb and bulbs contaminated by
pathogens were infected in soil planted as healthy bulbs. ‘Therefore it is necessary to
sterilize the surface of bulbs. The 1000 times of Siolsin (methyl mercuric iodide 2.0 % and
ethyl mercury phosphate 1.0 %), 1000 times of Ruberon {ethyl mercury phosphate 3.45%),
400 times of Orthocide (Captan 50 %), 100 times of Kobutol (PCNB 30 %), and 400 times
of Dithane (zinc ethylene bisdithiocarbamate 65.0 %) were effective to prevent the fungus
on surface of bulbs.

In the continuous planting field the pathogens in soil attack the tulip bulbs. In forcing
of tulip, the pathogens increased after plantaion and decreased with falling of soil tem-
perature, but increased again immediately after keeping in warm. When the fungicide was
perfused at the beginning of the cultivation, the bulb rot decreased, but when it was done
at the begining of keeping in warm, the rot did not decrease so much. These results show
that the prevention of this disease is necessary to decrease the number of F. oxysporum in
soil at the period planted the bulbs. Chloropicrin (trichloronitromethane 80 %), Sanhyuum
(ethylene bromide 95 %) and Grand-nyuzai (2,3-dibromepropionitrtle 20 % and trichloro-
nitroethylene- 20 %) were effective for the prevention of this disease. But Trichoderma
inoculated into soil as antagonist to the pathogen was not effective. The effective duration
of these fungicides were in about one year, but in continuous soil sterilization for two
years, the bulb rot was appeared only a little in the next year after treatment.. As for the
occurrence of this disease after plantation, perfusion with Soilsin and Orthocide in soil
were effective, but, the perfusion of Soilsin used in high conc. was appeared the damage
of chemicals to tulip plant flequently.
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