
ZESZYTY PROBLEMOWE POSTĘPÓW NAUK ROLNICZYCH 2002 z. 481: 577-583 

THE EFFECT OF GUMS INDUCED BY 
Fusarium oxysporum ScHLECHT. f. sp. tulipae APT. IN TULIP BULBS 

ON THE MYCELIUM GROWTH AND DEVELOPMENT 
OF THE PATHOGEN in vitro1 

Alicja Saniewska 

Research Institute of Pomology and Floriculture, Skierniewice 

lntroduction 

Gummosis is wide sprcad in taxonomically diverse plants and is affected by 
environmental factors such as fungal and bacterial pathogenesis, insect damage, 
mechanical and chemical injury, flooding and other stresses. All of these environ­
mental factors that stimulate gum exudation have been shown to promote ethy­
lene production in plants. Thus, ethylene may be a common factor involved in 
the induction of gummosis (BOOTHBY 1983]. Gums are a complex of different sub­
stances, but their most important constituent are polysaccharides of highly indi­
vidual structure. Composition of gums polysaccharides shows variation betwcen 
different species (BooTHBY 1983]. It is well known that tulip bulbs infected by 
Fusarium oxyJporum f. sp. tulipae can produce considcrable quantities of ethy­
lene, enough to cause gummosis in discased and healthy bulbs stored in the 
same conditions. Gummosis in tulip bulbs can be easily induced in healthy bulbs 
by exogenously applied ethylene or ethylene-releasing compound, ethephon 
[KAMERBEEK, DE MUNK 1976]. Physiological role of gums in plants in unknown. It 
is belived that gums have a function in limiting the spread of fungal and bacte­
rial pathogens by isolating the infected tissues (BooTHBY 1983]. 

The aim of the present work was to study the effect of tulip gums on the 
in vitro growth of F. oxyspomm f. sp. tulipae cultured on different media. 

Materiał and methods 

The gums induced by Fusarium oxysp01um f. sp. tulipae in tulip bulbs (Pho­
to 1), at finał concentration 5 mg·cm-3 were dissolved in 5 cm3 distilled and steri-

1 This work was supported hy a Grant No. 6 P06C 009 20 from the State Committee for 
Scicntific Research (KBN), (Poland). 
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lized water and added to Czapek-Dox-Agar (CzDA-Difco), Malt-Extract-Agar 
(MEA-Difco) and Potato-Dextrose-Agar (PDA-Merck) bcfore stcrilization. Fivc 
mm diam. plugs taken from 7-day-old culture of Fusarium oxysporum f. sp. tuli­
pae, wcre placed in the middle of 90 mm Petri dishes containing abovc-mcn­
tioned media supplemented with gums. Control platcs constitutcd the cu lturc 
growing on CzDA, MEA and PDA without gums. 

Photo 1. Gums induced in tulip bulbs by Fusarium oxy1po1wn f. sp. tul,pae 
Fot. 1. Gumy indukowane w cebuli tulipana przez Fusmium oJ.yspontm f. sp. 111/ipae 

The diameter of Fusarium oxyspontm f. sp. tulipae colony, was mcasurcd 
within an 7-day-incubation at 25°C in darkness. 

After six and thirteen days of mycelium incubation on CzDA medium and 
CzDA supplemented with gums, colonies of Fusarium oxysporum f. sp. tulipae 
were used for estimation of the effect of gums on sporulation of the pathogen. 
From mycelium colony of the pathogen, 6 cm2 of colony fragments were cut out 
and transferred to clean Petri dishes containing 10 cm3 sterilized water. These 
fragments of colony were smoothed by glass bagette for liberation of sporcs; 
after 30 min. spores were scparated from mycelium using filter paper. Density of 
spores in 1 cm3 of suspension was determined under microscope using Biirker's 
camera. From each of Petri dishes there were analyzcd 4 fragmcnts (6 cm2) of 
mycelium. 

Five dishes were used for cach treatment and the expcrimcnt was repeated 
3 timcs. 

The data were subjccted to an analysis of variancc and Duncan's multiple 
range test at 5% of significance was used for means scparation. 
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Results and discussion 

Addition of tulip gums at concentration of 5 mg·cm-3 to all used media; 
Czapek-Dox-Agar (CzDA), Malt-Extract-Agar (MEA) and Potato-Dextrose-Agar 
(PDA) greatly stimulated mycelium growth of Fusarium oxysporum f. sp. tulipae. 
Surface of mycelium of the pathogen after 7 days of culturing on used media was 
as follows (cm2): PDA - 11.0, PDA + gums - 37.7; CzDA - 5.6, CzDA + gums 
- 33.6; MEA - 8.0, MEA + gums 17.3 (Fig. 1; Photo 2). Sporulation of myce­
lium of the pathogen on CzDA medium supplemented with tulip bulbs was sti­
mulated about threefold compared to the control culture (Tab. 1 ). On the basis 
of these results it is elear that tulip gums are not antifungal substances but have 
an evident stimulatory effect on the mycelium growth and sporulation of F. oxy­
sporum f. sp. tulipae. The mechanism of this kind of stimulatory action of tulip 
gums is still unknown. 
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Fig. 1. 

Rys. 1. 

A Saniewska 

40 b 

35 

§§ 30 
~ ~ 

~ 
~ 
~ 
Ę 
~ 

o 
" <.) 

] 
"' 

] 
F<' 
6lJ 
"' ] 

i o 
"" 

25 

20 

15 b 

10 

5 a 

o 
2 4 7 

Days of incubation; Dni inkubacji 

• PDA l!I PDA + tulip gums (gumy tulipana) 

Influence of tulip gums on the in vitro growth of Fusarium oxysponun f. sp. 
tulipae cultured on Czapek-Dox-Agar (CzDA), Malt-Extract-Agar (MEA) and 
Potato-Dextrose-Agar (PDA); all these uscd media were supplcmented with 
tulip gums at concentration of 5 mg·cm-3• In days of incubation, means fol­
lowed by the same Ietter arc not significantly different at P = 0.05 according 
to Duncan's test; values are calculated separately for each used media 

Wpływ gum tulipana na wzrost in vitro Fusariwn oxyspomm f. sp. tulipae na 
pożywce mineralnej Czapka zestalonej agarem (CzDA), agarowo-maltozowej 
(MEA) i agarowo-ziemnia~zano-glukozowej (PDA); gumy tulipana dodano w 
ilości 5 mg·cm-3 pożywki. Srednie dla dni inkubacji oznaczone tą samą literą 
nie różnią się istotnie przy P = 0,05 (test Duncana); obliczeń różnic dokonano 
oddzielnie dla każdej pożywki 

Table 1; Tabela 1 

The effect of tulip gums on sporulation of F. oxyspomm f. sp. tufipae 
on Czapek-Dox-Agar (CzDA) 

Wpływ gum indukowanych w cebulach tulipana na zarodnikowanie 
F. oxysporwn f. sp . 111/ipae na pożywce mineralnej Czapka zestalonej agarem (CzDA) 

Number of spores in cm3 of watcr solution from 6 cm 2 of colony 

Medium 
fragment after days of incubation 

Liczba zarodników w cm 3 zawiesiny pozyskanej z 6 cm2 fragmcn-
Pożywka tu kolonii grzybni po dniach inkubacji 

6 13 

CzDA (check; kontrola) 
8.24 X ]05 a 1.6 X HJ6 a 

CzDA + 5 mg (gum)·cm-1 9.92 X 105 a 5.2 X 1[)6 b 

Means in columns followcd by the same letters arc not significantly diffcrcnt at P = O.OS according to 
Duncan's test; Średnie w kolumnach oznaczone tą samą literą nie różni,) sic; is to tnie przy P = 0,05 
(test Duncana) 

lt is well known that different kinds of oligosaccharides can function in 
plants as molccular signals (elicitors) that regulate growth, dcvclopmcnt and sur­
vival in the environment, through elicitation of various physiological and hio-
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chcmical processcs [ALDINGroN et al. 1991; DARVJL et al. 1992; CóTE, HAHN 1994; 
EBEL, MITHÓFER 1998]. 

Photo 2. Influence of tulip gums on the in vitro growth of Fusarium oxysporum 
f. sp. tulipae culturcd on Czapek-Dox-Agar (CzDA): on the left -
control , CzDA only; on the right - CzDA supplemented with gums at 
a conccntration of 5 mg·cm-3 

Fot. 2. Wpływ gum tulipana na wzrost in vitro Fusarium oxyspomm f. sp. tuli­
pae na pożywce mineralnej Czapka zestalonej agarem (CzDA): na 
lewo - kontrola, CzDA; na prawo - CzDA uzupełniona gumami tuli­
pana w ilości 5 mg·cm-3 pożywki 

It is possible that the polysaccharide of tulip gums, which is a 
glucuronoarabinoxylan, [SANIEWSKI et al. 2000] may act as an elicitor that regulatcs 
somc proccsscs conncctcd or responsible for mycelium growth of Fusarium oxy­
sporum f. sp. tulipac. At prcsent, the stimulatory role of the polysaccharide of 
tulip gums as a substratc on the mycelium growth of F. oxyspo,um f. sp. tulipae 
cannot be excluded. Tulip gums contain also many other unidcntified com­
pounds, which may have a stimulatory effect on mycelium growth of the patho­
gcn. 
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Summary 

The effect of tulip gums on the in vitro growth of Fusarium o:xysporum f. 
sp. tulipae cultured on Czapek-Dox-Agar (CzDA), Malt-Extract-Agar (MEA) and 
Potato-Dextrose-Agar (PDA) was investigated. Addition of gums at a concentra­
tion 5 mg·cm-3 to all used media greatly stimulated mycelium growth of F. o:xy­
sporum f. sp. tulipae and sporulation of the pathogen. Surfacc of mycclium of the 
pathogen after 7 days of culturing on CzDA, MEA and PDA supplcmcntcd with 
gums was stimulated respectively, sixfold, twice and threefold compared to the 
control (mentioned media without gums). On the basis of these rcsults, it is elear 
that tulip gums are not antifungal substances, but have an evident stimulatory 
effect on the mycelium growth of F. o:xysporum f. sp. tulipae. 

WPŁYW GUM INDUKOWANYCH W CELULACH TULIPANA 
PRZEZ Fusarium oxysporum SCHLECHT. f. sp. tulipae APT. 

NA WZROST I ROZWÓJ TEGO PATOGENA W WARUNKACH in vitro 
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Instytut Sadownictwa i Kwiaciarstwa w Skierniewicach 

Słowa kluczowe: tulipan, gumy, Fusarium o:xysporum f. sp. 111/ipae SCIILET., 

wzrost, rozwój, in vitro 

Streszczenie 

W pracy przedstawiono wyniki badań nad wpływem gum indukowanych w 
cebulach tulipana przez Fusarium o:xysporum f. sp. tulipae, na wzrost i rozwój 



THE EFFECT OF GUMS INDUCED BY Fusarium oxyspomm SCHLECHT. f. sp. tulipae ... 583 

tego patogena, w warunkach in vitro , na pożywce agarowo-ziemniaczano-glukozo­
wej (PDA), agarowo-maltozowej (MEA) i mineralnej Czapka zestalonej agarem 
(CzDA). 

Dodatek gum w ilości 5 mg·cm-3 do wszystkich wymienionych pożywek, 
wpłynął silnie stymulująco, na wzrost i zarodnikowanie grzybni F. oxyspornm f. sp. 
tulipae, w porównaniu do kultur kontrolnych patogena wzrastających na podło­
żach bez dodatku gum. Powierzchnia grzybni patogena, po 7 dniach inkubacji na 
badanych pożywkach z dodatkiem gum wzrosła: 6-krotnie na CzDA, 2-krotnie na 
MEA i 3-krotnie na PDA w porównaniu do kultur kontrolnych kultywowanych 
na wymienionych pożywkach bez dodatku gum. 

Otrzymane wyniki pozwalają twierdzić, że gumy indukowane w cebulach 
tulipana przez F. oxysporum f. sp. tulipae nie są czynnikiem ograniczaj ącym, ale 
przeciwnie, bardzo silnie stymulują wzrost i rozwój tego patogena. 
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