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Tab. 2 Relation between bulb rot and sterilization* on surface of bulb
treatment disease bulb infected susceptible ratio**
sterilization 0 .2 5 %
non 2 9 22.5

% tested bulbs 40
*% diseased bulbs / all bulbs tested X 100
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Tab. 3 Relation between bulb rot and soil humidity*

soil humidity** i disease \ bulb infected st;sz\ctei[())g‘iﬂe hezﬁl‘xat‘(oitnlilllnpl****
46 % ‘ 0 1 3 1.5 % 27. 0cm (29~19cm)
66 4 ‘ 6 25.0 44, 5cm (46~43cm)
81 4 9 Il 35 45. 0cm (47~42cm)
* tested bulbs 24
x%  contained water / maximum contained water in tested soil X 100 (V/V)

sxk  diseased bulbs / all bulbs tested X< 100
sxxk average of healthy tulip
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Tab. 4 Search of F. oxysporum by test plant method

isolated fungi
F. oxysporum Penicillium Others
1 g* 2 0
2 6 0 2
wounded bulb 3 3 1 1
4 3 3 0
5 8 2 0
1 0 0 0
2 2 2 1
non wounded bulb 3 2 1 0
4 1 1 0
5 0 0 - 0

x diseased bulbs in 10 bulbs
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Tab. 5 Relation between bulb rot ratio and season of planting

) ‘susceptible ratio *
diseased part -
October November December
bulb 5 % 10 0
root 10 0 . 0

% diseased bulbs / all bulbs tested X 100
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Tab. 6 Susceptible ratio of bulb rotin forcing of tulip*

susceptible bulb infection | ratio of ratio of
treatment year ratio ratio healthy bulb flowering**
1962 67.8 % 6.5 % 157 % 53.9 -%
non treatment
1963 58.1 16.2 25.7 47.1
sl o 1963 0 3.8 9%. 2 98. 1

%  average of 2 sections in each year
#x contain flowers infected by pathogen slightly _
#kk  soil sterilization by chrolpicrine in 1962, by ethylene-bromide in 1963.
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Fig. 1 Distribution of tulip bulb rot in continuous cropping field (1962)
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Fig. 2 Djstribution of tulip bulb rot in continuous cropping field §1963)
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Fig. 3 Distribution of tulip bulb rot in field treated soil by Orthocide (Captan 50%)
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Fig. 4 Annual alteration of F. oxysporum in soil
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Summary

In the present paper, the behaviour of Fusarium oxysporum f. tulipae cavsed tulip
bulb rot in soil planted tulip bulbs were observed.

Many spores adhered on outer scale of presereved bulb and many of these were microconidia
except some of macroconidia. These conidia attacked the bulb in soil. This fungus infected
easily in bulb from wound. In lower soil humidity, bulb rot were not appeared but tulip
were worse developed, and in normal humidity in field soil, it was difficult to escape this
disease. The disease \'vas appeared in more than 15°C of soil temperature. In continuous
cropping field, it was severe, and in the case that a little of fungi were in soil, its
appeérance was partly in field, and infection type was discriminated between the spread
from the fungi in soil and it from them on contiguous rotted bulbs.

In forcing of tulip (October - February), the fungal spread in soil was about 10 cm through
cropping period. The fungal density of pathogen in soil increased in a half month after
planting and in maximum in January or in February, and then decreased immediately in 1
month after digging up the bulbs. In continuous planting field, the number of pathogen
were in settled before and behind forcing, but in field habitated little pathogen, they increased
behind more than before it.

These results are suggested that F. ozxysporum in soil or on rotted bulbs infects a healthy
bulb and they attacked host survive by.utilizing plant debris as root tips without host and
increase little by little in soil by continuous planting. So, the field becomes to contain heavy

pathogen.
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