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Symptoms of gum induction were observed in tulip bulbs infected by Fusarium
oxysporum f. sp. tulipae, and also in healthy bulbs which were stored together with
bulbs with fusariosis. It is well known that F. oxysporum f. sp. tulipae produces con-
siderable quantities of ethylene. In healthy tulip bulbs treated with ethylene
(ethephon) high amounts of gums are also formed. Polysaccharides of tulip gums
mainly consisted of xylose, arabinose and uronic acid(s).

The studies were performed on 12 isolates of F. oxysporum f. sp. tulipae (Fot 0, Fot
17, Fot 23, Fot 36, Fot 56, Fot 58, Fot 68, Fot 150, Fot 188, Fot 218, Fot 242, Fot 252).
The smallest growth of the mycelium on all tested media was noticed for Fot 0, Fot
150, Fot 188 and Fot 252 isolates. However, mycelium growth of other isolates was
similar. The tested isolates showed diversified activity in ethylene production. The
highest level of ethylene production in vitro and in vivo was noticed for mycelium of
Fot 218 and Fot 242. Isolates of Fot 17, Fot 23, Fot 36, Fot 56, Fot 58 and Fot 68 pro-
duced moderate amounts of ethylene, while isolates Fot 0, Fot 150, Fot 188 and Fot
252 did not produce ethylene at all. From among all tested liquid as well as solid
media the highest level of ethylene production by F. oxysporum f. sp. tulipae was no-
ticed on agar medium in all concentrations. The addition of different compounds
such as: galactose, gum of tulip, glutamic acid, methionine and 2-keto-4-methylo-
butric acid (KMBA) reduced ethylene production by F. oxysporum f. sp. tulipae iso-
lates.

In the author’s studies it was shown that infection of tulip bulbs by F. oxysporum
f. sp. tulipae occurred in all stages of the development cycle. Yet, induction of gums
took place in infected small bulbs taken during forcing, during flowering in the
field, as well as during flower bud formation and after flower bud formation in
unchilled bulbs until October 30. At the beginning of November only a trace of
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gums was observed in infected unchilled bulbs and by the middle of December
there were no gums formed in diseased unchilled bulbs. The highest level of ethyl-
ene production was noticed on small bulbs cv. ‘Apeldoorn’ after inoculation of Fot
17, Fot 23, Fot 36, Fot 56, Fot 58, Fot 68, Fot 188, Fot 218 and Fot 242 isolates. Con-
trol ‘Apeldoorn’ bulbs which were not inoculated with F. oxysporum f. sp. tulipae
produced more ethylene compared to control bulbs in other tulip bulbs life cycle
stages.

Under laboratory conditions the relationship between ethylene production and
development of fusariosis caused by two isolates of F. oxysporum f. sp. tulipae (Fot
218 and Fot 242) on tulip bulbs of cultivars susceptible and resistant to gum forma-
tion was studied. On all the bulbs of nine cultivars fusariosis was observed. Only
bulbs of three cultivars (‘Apeldoorn’, ‘Fringed Elegance’, ‘Prominence’) produced
gums after infection with both isolates of Fot, and bulbs of the remaing six cultivars
(‘Cassini’, ‘Christmas Marvel’, ‘Couleur Cardinal’, ‘Kees Neils’, ‘Monte Carlo’,
‘White Dream’) did not form gums. Bulbs of all used cultivars after inoculation
with F. oxysporum f. sp. tulipae produced different amounts of ethylene. The highest
level of ethylene was produced by ‘White Dream’ bulbs after inoculation with Fot
218 and Fot 242, but this cultivar did not form gums in infected bulbs. No relation-
ship between ethylene production and induction of gummosis in infected bulbs of
the cultivars used was found.

Laboratory experiments revealed that F. oxysporum f. sp. tulipae was able to in-
fect different organs of tulip after wounding, i.e. leaves, pistil and stem. After infec-
tion with isolates of Fot 218 and Fot 242, tulip organs (leaves, pistil and stem) of
tested cultivars produced high amounts of ethylene. However, isolate Fot O pro-
duced small amounts of ethylene on inoculated tulip organs. The highest ethylene
production by Fot 218 and Fot 242 was noticed in pistil of all cultivars. A lower le-
ver of ethylene was produced by mycelium of Fot 218 and Fot 242 isolates on in-
fected leaves, but these two isolates secreted the smallest amounts of ethylene on
diseased stems. Development of fusariosis on inoculated but not wounded organs
was very weak. Thus, F. oxysporum f. sp. tulipae did not show organ specificity in tu-
lips.

The aim of this work was to determine the effect of etephone (ethylene) on in vi-
tro growth of F. oxysporum f. sp. tulipae. Etephone greatly inhibited the mycelium
growth of F. oxysporum f. sp. tulipae on potato dextrose agar medium (PDA).
Etephon at a concentration of 200 pg/cm?3 limited the surface of the isolates’ myce-
lium (Fot 0, Fot 218 and Fot 242) to 85%, but did not totally inhibit the pathogen
mycelium growth. Etephone applied to Komada’s medium at a concentration of
500 pg/cm?, limited the development of colony forming units (cfu).

The aim of this work was to determine the effect of methyl jasmonate (JA-Me)
on in vitro growth of F. oxysporum f. sp. tulipae. Methyl jasmonate applied to the PDA
medium at a concentration of 100, 250, 500, 750, 1000 and 1250 pg/cm? limited
mycelium growth of F. oxysporum f. sp. tulipae (Fot 242). JA-Me at a concentration of
250 pg/cm3 limited mycelium growth in 57%. JA-Me at a concentration of 1250
pg/cm?3 totally inhibited the mycelium growth of the Fot 242 isolate. Spore germi-
nation of the pathogen was totally inhibited at the concentration of 1000 pg/cm?
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JA-Me in selective Komada’s medium. The growth and development of fusariosis
caused by Fot on tulip bulbs was greatly limited by the JA-Me; at a concentration of
40 ul per 1000 cm?3 the JA-Me totally inhibited the symptoms of fusariosis when
applied directly after inoculation with Fot. In the mycelium of Fot 56, Fot 188, Fot
242 and Fot 252 jasmonic acid (JA), methyl dihydrojasmonic (H,JA-Me), dihydro-
jasmonic acid was found. Yet, methyl jasmonate (JA-Me) was not found in the my-
celium of the studied isolates.

Both aldehydes strongly inhibited mycelium growth, spore germination, devel-
opment of fusariosis and ethylene production of F. oxysporum f. sp. tulipae. The in-
hibitory effect was greater for trans-2-nonenal than trans-2-hexenal.

All the studied F. oxysporum f. sp. tulipae isolates differed in genetic profiles, but
the diversity was not high.
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