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Abstract. A hot-water treatment was used successfully to obtain pathogen-free planting stock from various plants to control some diseases including gladiolus. 
The objective of this study was to evaluate the effect of hot-water treatments in terms of damaging gladiolus, concerning sprouting and leading to crop loses. 
Cormels of two gladiolus cultivars, Oscar and Amsterdam, were used for each treatment (temperature x time period) and were immersed in water baths with hot 
water at 20˚C (as control), 45˚C, 50˚C, 55˚C and 60˚C for different treatment periods 10, 20 and 30 min and were planted in pots (d10cm) filled with sterile 
nutrient substrate (peat:soil:perlite in ratio 3:1:0.5). Three replicate pots each containing 10 cormels were used per treatment. The results showed that the 
increase of the temperature and the extension of exposition duration reduced significantly the percentage of the sprouting plants from both cultivars – more 
than 80% at 55˚C/20min, and Oscar was more resistant to this treatment regime. For phytosanitary purposes two treatment options were considered as non-
damaging – 45˚C for 30min or 50˚C for 20min, wherein the resulting plants showed approximately 90% sprouting. It was concluded that for successful disease 
control specific hot-water treatment regimes should be established for every particular gladiolus cultivar. 
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Introduction subsequent development of two selected gladiolus varieties.

Prevention of diseases caused by plant pathogens is an 
important element of the integrated pest management. This Material and methods
approach is widely applied to many crops, including flowers. The 
main approach is to decrease the amount of the initial inoculum of Externally healthy cormels of gladiolus cultivars Oscar and 
the potential pathogenic organism and thus to minimize the risk for Amsterdam (d 0.5 – 1.0 cm), with removed outer skin, were used for 
future production. experimental purposes. They were immersed in water baths with 

Thermotherapy is one of the oldest techniques used for killing sterile hot water at 20°C (as control), 45°C, 50°C, 55°C and 60°C for 
the pathogen structures in seed or any other form of planting different treatment periods – 10, 20 and 30min. After drying, they 
material. This method is considered simple to implement, easy to were planted in pots (d 10cm) filled with sterile nutrient substrate 
use and does not require consumption of high cost resources. (peat:soil:perlite in ratio 3:1:0.5) with approximate weight of 570g. 
Different variations like Soaking in Hot Water, Hot Air Treatment, Three replicate pots, each containing 10 cormels, were used for 
Vapor-Heat Treatment, and their derivates – Soaking in Hot Solution each treatment. The percentage of germination of the planted 
(some chemicals have been added to treatment water); Spraying gladiolus plant was observed and reported during a period of 30 
Hot Water and Microwave Treatment have been applied for days. The results were statistically handled and summarized with 
treatment of seeds and other plant parts (Grondeau et al., 1994). ANOVA program.
Such approach was first applied against fusarium rot of gladiolus, 
wilt, or yellows in California in 1909 (Pryal, 1909).

°Treatment with hot water before planting (57 С/30 Results and discussion
minutes) is a basic method (Magie 1956; Roistacher et al., 1957; 
Forsberg 1961; Millholand and Aycock 1965; Bald et al., 1971; Hsieh The results from our preliminary studies showed that in Bulgaria 
1985; Kohen et al., 1990 and etc.). Such an approach has been fungi of the genus Fusarium, which infected gladiolus plants and 
applied in the modern, ecologically benign plant protection systems other species representatives of the botanical Family Iridaceae 
either alone or in combination with other protection methods belonged to two species Fusarium oxysporum (Massey) WC Snyder 
(Tripathi et al., 2013). & HN Hansen and Fusarium moniliforme J. Sheld. and the existence 

Fungus Fusarium oxysporum var. gladioli /Massey/ causing of a population of pathogens with different specialization was found. 
fusarium rot in gladiolus was reported for the first time in Bulgaria in The temperature range of development was between 5°C to 36°C, 
1940 by Hristova (1947). The thermotherapy data on the use and with optimal temperature of 26°C. The other values to 45°C and 
effect on the physiological status of plants of gladioli in our country 50°C affected the infection (i.e. colony forming units - spores and 
are very scarce and generally unknown. particles of mycelium) as reduction or termination of viability 

The purpose of this study was to determine the effects of (Bistrichanov, 2007). 
treatment with high temperatures for different duration on The pathogens were located on the surface and inside the 
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tissues of vegetative propagation material (bulbs and cormels). control variant was delayed approximately a week compared with 
Therefore, in order to inactivate them, they had to be treated at the others (Figure 1). Our suggestion was that it was due to a 
higher temperatures than their ecological maximum. During this physiological response to the suffered shock. When the heat stress 
procedure it was likely to experience a problem with host plant like a was confirmed, the plants synthesized group specific proteins called 
component of the pathological system, namely with violating its heat shock proteins (Hsp) and the period of rest was interrupted 
reproductive qualities. (Ginzburg and Salomon, 1986). 

Therefore, at the use of thermotherapy on gladiolus (or other With increase of the exposure time and temperature, the values 
flowering bulbs) a balance between the effect on the viability of the of sprouting decreased. The results showed that the propagation 
pathogen and the reduction of the germination of the respective material lost 80 to 100% from its qualities even at the variant of 
propagation material should be given. For this purpose, we should treatment - 55˚C. The Oscar variety was more thermally stable, while 
find the correlation between these two main factors – duration and in that of 60˚C - 20% germination was reported in only two of the 
temperature value of the thermotherapy. three repeats (Figure 1).

The experimental dates showed us that germination in the 

Figure 1. Sprouting tendency of two gladiolus cultivars (cv. Oscar and cv. Amsterdam) expressed as percentage after
hot-water treatments before planting 

Table 1. Total sprouting of two gladiolus cultivars (cv. Oscar and cv. Amsterdam) in expressed as percentage after 
hot-water treatments 

Temperature
Exposition/
Replications

10min

20min

30min

10min

20min

30min

10min

20min

30min

10min

20min

30min

10min

20°C

45°C

50°C

55°C

60°C

100/100

100/100

80/78

100/80

100/100

60/60

60/80

80/60

80/80

0/0

0/0

0/0

0/20

100/93

100/90

60/67

100/80

40/100

100/80

80/80

100/100

60/100

20/40

20/0

0/0

0/0

100/92

90/90

50/50

100/100

80/80

100/100

100/80

80/80

70/80

40/0

20/0

0/0

0/20

100/98.33

96.67/93.33

63.33/65

100/86.67

73.33/93.33

86.66/80

80/80

86.66/80

70/86.67

20/13.33

13.33/0

0/0

0/13.33

st1  replication nd2  replication th3  replication average

cv. Oscar/Amsterdam - %
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To confirm both influence of the two factors - time and control. Sofia, 47 (Bg).
temperature, the final data from the experiment for both varieties Bald JG, Suzuki T and Doyle A, 1971. Pathogenicity of Fusarium 
was handled by package Anova with confidence interval of p <0.05. oxysporum to Easter lily, narcissus and gladiolus. Annals of Applied 
The results showed the validity of the hypothesis that increasing the Biology, 67, 331-342. 
temperature and time of exposure had a negative effect on the Bistrichanov S, 2007. Investigation over fusariosis (Fusarium spp.) 
percentage of sprouted cormels of the studied gladiolus varieties. on flowers from Iridaceae family in Bulgaria. Thesis for PhD, Sofia 
According to the obtained values Fcrit ˃ F and rejecting the null (Bg).
hypothesis for Oscar (F – 1.413223, F crit – 3.554557) and Forsberg JL, 1961. Hot water treatment and chemical treatment of 
Amsterdam variety (F – 1.207792 , F crit – 3.738892). Illinois grown gladiolus cormels. Biol. Notes, Illinois Natural History 

For phytosanitary purposes two treatment options were Survey, 43,1-12. 
considered as non-damaging for gladiolus cormels according to Ginzburg Ch and Salomon R, 1986. The Effect of Dormancy on the 
temperature/exposition time – 45°C for 30 min or 50°C for 20 min.  Heat Shock Response in Gladiolus Cormels. Plant Physiology, 81, 
Both variants showed approximately 90% sprouting after HWT. 259-267.

The experiment showed that the different gladiolus varieties Hsieh S, 1985. Ecology and control of Gladiolus Fusarium Wilt. 
had different thermal stability. Amsterdam variety had a higher one Plant Protection bulletin, Taiwan, 27, 247-256.
than the Oscar variety and did not lose completely its vitality even Kohen A, Barzilay A and Vigodsky-Haas H, 1990. Hot water 
subjected to short-term impact of temperature of 60°C (Table 1). treatment tolerance in gladiolus cormels and their state of dormancy. 
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