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Summary

In future, conventionally produced seed will not be allowed for organic farming. Therefore, effective non-chemical methods are needed to control seed-borne diseases. Five important vegetable crops (carrot, cabbage, celery, parsley, lamb´s lettuce) and their most important seed-borne pathogens (Alternaria spp., Phoma spp., Septoria spp., Peronospora valerianellae, Xanthomonas spp.) have been investigated in laboratory, model and field trials. 

Hot water treatments were made at temperatures of 40 °C and 50 to 55 °C for 10 to 30 minutes, in some cases to 60 minutes. In most cases, seed health tests were conducted according to ISTA guidelines. In case of seed infestation with Septoria species and P. valerianellae, the number of spores or oospores were counted in order to assess efficacy. 

Seed-borne pathogens could be reduced without significant losses of germination by hot water treatments at 50 °C for 20 to 30 minutes up to 53 °C for 10 to 30 minutes. At higher temperature, however, treatment time must be lowered to avoid reduced germination of sensitive crops.

In most cases efficacy of hot water treatments against Alternaria species (A. dauci, A. radicina, A. alternata, A. brassicicola) was high (efficacy >95%). Treatment was also very efficient against Phoma species (Ph. lingam, Ph. valerianella) (80-95%). The reduction of Ph. valerianella on the seed of lamb´s lettuce correlated in the first test year with the reduction of the disease in the field. The number of spores in the pycnidia of S. apiicola and S. petroselini was significantly reduced by hot water treatment. This correlates with the reduction in disease incidence and yield increase. The hot water treatment reduced the number of oospores of P. valerianellae in trials on weakly infected seed, but was ineffective on highly infected seed. 

For Xanthomonas campestris on carrot and cabbage, laboratory trials yielded good effects at 50 °C for 30 minutes.

Keywords:
Hot water treatment; carrot; cabbage; celery; parsley; lamb´s lettuce; 

Alternaria dauci, Alternaria radicina; Alternaria brassicicola; Phoma lingam; Phoma valerianella; Septoria apiicola; Septoria petroselini; Peronospora valerianellae; Xanthomonas campestris pv. campestris; Xanthomonas campestris pv. carotae
Zusammenfassung

In der Zukunft wird im ökologischen Landbau die Verwendung von konventionell erzeugtem Saatgut nicht mehr erlaubt sein. Alternative Saatgutbehandlungsmethoden, die vom ökologischen Landbau akzeptiert werden, sind erforderlich. Die Untersuchungen erfolgten an fünf wichtigen Gemüsekulturen (Möhre, Kohl, Sellerie,Petersilie, Feldsalat) mit den an diesen Kulturen bedeutenden samenbürtigen Pathogenen (Alternaria spp., Phoma spp., Septoria spp., Peronospora valerianellae, Xanthomonas spp.) in Labor-, Modell- und Feldversuchen.

Die Heißwasserbehandlung wurde in Temperaturbereichen von 40 °C und 50 bis 55 °C und Behandlungszeiten von 10 bis 30, in einigen Fällen bis 60 Minuten durchgeführt. Die Saatgutuntersuchungen erfolgten überwiegend nach ISTA-Richtlinien. Bei Saatgutinfektion mit Septoria-Arten sowie mit P. valerianellae wurde zur Bewertung der Wirkung die Anzahl der Sporen bzw. Oosporen ermittelt.

Durch die Heißwasserbehandlung mit Parametern von 50 °C und 20 bis 30 Minuten sowie 53 °C und 10 bis 30 Minuten wurde eine gute bis sehr gute phytosanitäre Wirkung erreicht, ohne die Keimung signifikant zu beeinträchtigen. Bei zunehmender Temperatur muss die Behandlungszeit, die bei 50 °C 30 Minuten betragen kann, bei empfindlichen Kulturarten reduziert werden, um Keimbeeinträchtigungen zu vermeiden.

Gegen Alternaria-Arten (A. dauci, A. radicina, A. alternata, A. brassicicola) hatte die Heißwasserbehandlung eine überwiegend sehr gute Wirkung (Wirkungsgrad >95 %). Gut wirksam war die Behandlung auch gegen Phoma-Arten (Ph. lingam, Ph. valerianella, 80-95 %). Die Reduktion von Ph. valerianella am Saatgut stand im ersten Versuchsjahr in Übereinklang mit der Reduktion des Krankheitsauftretens an den Pflanzen im Feldversuch. Die Sporenanzahl von S. apiicola und S. petroselini am Saatgut wurde durch die Heißwasserbehandlung signifikant reduziert und korrelierte mit der Reduktion des Krankheitsauftretens auf dem Feld und einer Ertragssteigerung in den behandelten Varianten.

Die Oosporenzahl von P. valerianellae war durch die Heißwasserbehandlung bei schwach infiziertem Saatgut reduziert, hatte aber keine ausreichende Wirkung bei stark infiziertem Saatgut.

Gegen Xanthomonas - Arten an Möhre und Kohl wurde in Laboruntersuchungen mit Behandlungsparametern von 50 °C for 30 Minuten eine gute Wirkung erreicht.

1 Introduction

Hot water treatments of seed and plant material are classical thermophysical methods of plant protection. As early as at the end of the 19th century the method was applied to control loose smut (Ustilago nuda) in cereals (Jensen, 1888). In the 1920s hot water treatment of cabbage seed to control black leg (Phoma lingam) was a standard method in the USA (Walker, 1923). Hot water treatment has been recommended against the fungus Ciboria batschiana during storage of oak seed (Natzke, 1997). Further examples for application of hot water treatment are shown by Baker (1962), Gabrielson (1983), Hoffmann et al. (1994) and Jahn et al. (2000).

In the second half of the 20th century hot water treatment was displaced by the application of more effective chemicals. The method fell into oblivion and due to this the method was not extended to other fields and crops. In the light of current knowledge, practical application on a broad spectrum of crops is not possible.

Hot water treatment gets more and more importance for organic farming and for the production of spices and medical plants (Trueman and Wick, 1996). It could also become an alternative method for conventional farming especially in case of failure of chemicals permitted for seed treatment.

On hot water treatment, an exact temperature has to be maintained throughout the application. Further, a decrease in temperature has to be avoided at the beginning of the treatment. It is necessary to determine the optimal parameters of hot water treatment and to develop a technology practicable for vegetable seed. Effective treatment temperature and duration have to be found out for every vegetable crop and the relevant pathogens. The principle is to eliminate the pathogens as far as possible without decreasing germination of seeds. So, different cultivars have to be included because there can be great differences in sensivity of germination. For example, differences of only five minutes in application time can cause distinct differences in the germination rate of cabbage seed.
After expiration of a provisional regulation in 2003, the application of conventionally produced seed will not be accepted in organic farming. Therefore, alternative seed treatment methods, which will be accepted by organic farming, are required. 

Since 1999, efficacy and applicability of hot water treatment to five important vegetable crops have been examined with the aim to introduce hot water treatment into horticultural practice.

2 Material and methods

2.1 Seed and pathogens

The investigations were carried out on naturally infected seed from organic farming. Table 1 gives an overview of crops, cultivars and pathogens investigated. Seed was subjected to laboratory tests to determine the infection with seed-borne pathogens. Cultivars and lots with maximum infection of seed were used for further investigations.

2.2 Hot water treatment

Treatment was carried out by the HILD samen gmbh company in the range of 40 °C to 55 °C in the first year, later on ranging from 50 °C to 55 °C for 10 to 30 minutes, in some cases to 60 minutes. In small scale experiments, seeds were treated in a laboratory thermostat. For field trials, the treatment was carried out in a tank with a heater. In both cases, seeds were wrapped in cheesecloth bags and agitated in the hot water bath during the treatment. The water was kept at a uniform temperature using a thermostat. After treatment the seed was dried on drying lofts. 

2.3 Germination tests

Germination rate and emergence was determined by blotter test and by greenhouse test according to Jahn and Puls (1998). For germination (blotter) tests 4 x 25 seeds were placed on filter paper saturated with water in plastic dishes. The dishes were placed in climate rooms at 20 °C, a 12 h light-dark cycle at 6 000 lx. Dependent on the crop the germination was evaluated at two or three different times. The emergence rate was assessed as described in 2.5.
2.4 Identification of pathogens on seed

According to ISTA guidelines for the identification of Alternaria dauci and A. radicina (ISTA 1985, S. 3 No 4 and S. 3 No 5), the Alternaria species and Phoma species were identified in a similar way. 4 x 25 seeds were placed into plastic dishes (200 x 200 x 17mm) on two layers of filter paper saturated with water. The dishes were placed in climate rooms at 19-20 °C, 12 h light-dark cycle and a light intensity of 6 000 lx. Depending on the pathogen the infection was determined microscopically after 4 to 10 days. Each trial was repeated 3 times.

It was not possible to evaluate the effect of hot water treatment against seed-borne Septoria species by estimation of infection of seeds with pycnidia of Septoria spp.. Crucial for the spread of the disease is the number of spores produced by pycnidia. For that reason the number of spores were counted using the following method:

For each treatment 150 seeds were placed in a humid chamber at 19 °C in darkness. After 3 days seeds were collected in 2 ml of water and shaken for 30 sec. After 30 minutes they were stirred again. Seeds were removed and the number of Septoria-spores in the liquid was counted in a counter chamber (Fuchs-Rosenthal). The average of minimum 8 countings were made and calculated for 1 ml.

Peronospora valerianellae was identified according to the method of Champion and Mechenau (1979) by washing seeds and counting the number of oospores. Vitality test was done in line with van der Gaag (1994).

Xanthomonas campestris pv. carotae was identified according to the method described by Kuan (1989), modified by Jahn and Puls (1998). The isolated colonies were compared with colonies from defined X. campestris strains and identified by fatty acid analysis and or biolog-system (Biolog, Inc. Hayward, USA). The number of colony forming units (cfu) of X. campestris were determined.

To reveal the effect of hot water treatment on cabbage seed naturally infected with Xanthomonas campestris pv. campestris, the method was modified because of the small seed quantity available. The effect was demonstrated indirectly by infection of Chinese cabbage plants at 3–4 leaf stage. The plants were infected with 2 ml of inoculum by spraying 6 plants per treatment. After 6 to 12 days at 25 °C the typical necroses on plants were estimated. The inoculum was obtained by crushing 2.5 g seed per treatment with a hammer and suspending the bacteria in 25 ml 0.85 % NaCl. The mixture was shaken at 130 rpm for 30 min, filtered through 2-3 layers of cheesecloth, and centrifuged at 10 000 rpm for 20 min at 15 °C. The pellet was resuspended with 2 ml of 0.85 % NaCl and used for infection. A suspension of a strain of X. campestris pv. campestris was used for comparison. Disease assessment was done in 4 steps from 0 = no damage to 4 = strong damage.

2.5 Model experiments

The experiments were conducted in plastic boxes. 3 x 100 seeds were placed in soil (Fruhstorfer type P) and the seedlings were grown up in climate rooms at temperatures of 19–20 °C at 12 h light-dark cycle and a light intensity of 6 000 lx. The number of healthy seedlings were counted several times. Withered or death seedlings and seedlings with visible damage were separated, placed into a humid chamber and pathogens were identified microscopically.

2.6 Field trials

They were carried out at two different sites of organic farming, Bingenheim (Demeter association of organic farming) and Dornholzhausen (Bioland association) situated in Hesse. The trials were designed as randomized blocks with 4 replicates for each variant. Each plot had a size of about 6 m2. Carrots were sown in rows at 0.25 m interval. Cabbage was planted in 3 rows with 10 plants each row at 0.4 m interval. Celery was planted in bunches (3-4 plants each bunch) with 18 bunches/plot at 0.3 m interval. Parsley was planted in the same way as celery with the exception of the year 2000. This year parsley was sown directly in the field. Lamb´s lettuce was sown in rows at 0.25 m interval. The emergence rate of sown crops was determined calculating the number of plants/m (average of 3 replicates). When the first signs of disease symptoms appeared, the infection rate was determined. The harvest weight was measured. Depending on site and weather conditions the harvest weights of celery and parsley were determined two or three times.

2.7 Statistical analyses

The results were statistically computed by analysis of variance using SAS (SAS Inc. Cary, NC, USA). Mean separation was accomplished using the Tukey multiple range test or t-test, and all tests of significance were conducted at p = 0.05.

3
Results

3.1 Effect on germination and emergence

Hot water treatment in the temperature ranges of 50 to 53 °C with treatment times up to 30 minutes at 50 °C and treatment times and treatment times of 10 minutes at 53 °C showed no significant reduction in seed germination for all crops under investigation. Extended treatments especially at higher temperatures could reduce germination rate. Cabbage seed responded most sensitively. Figure 1 shows the significant reduction in germination of cabbage seed after treatment at 53 °C for 20 to 25 minutes; emergence was reduced to similar extents. The hot water treatment primarily caused a delay in germination and emergence, and the seedlings from treated seed were smaller than seedlings of untreated seed. This effect was observed for all crops investigated. Depending on species, cultivar and fastness of germination the delay in these processes decreased after 3 to 11 days and seedlings grew normally. This effect is shown for carrots in Figure 2. It may be due to a loss of nutrients during hot water treatment and drying. Appearance of germ roots and input of nutrients resumed normal growth.
3.2 Phytosanitary effect on carrot seed

Alternaria species (A. dauci and A. radicina) cause reduced emergence, leaf blights and black spots on carrots. Treatments at 40 °C showed no sufficient effect neither on Alternaria species nor on other pathogens on other vegetables. In all investigations with different cultivars and different infection rates hot water treatments with 50 °C / 30 minutes and 53 °C / 10 minutes reduced Alternaria species by 85 to 98 %. An example of the investigations in 1999 is given in Figure 3, showing significant effects against A. dauci and A. radicina by hot water treatments with temperatures of 50 °C and higher. Lower temperatures had no sufficient effect, even when treatment was 30 minutes long. In model experiments, at 50 °C for 30 minutes the death of seedlings caused by A. dauci or A. radicina was almost completely prevented (Fig. 4).

Bacterial blight of carrot leaves caused by X. campestris pv. carotae is of increasing concern in carrot production. For the carrot cultivars `Rothild´ and `Balin´ the hot water treatment showed good results. The number of colony forming units (cfu) of X. campestris pv. carotae/seeds was reduced by treatments at 50 °C for 30 minutes, the best result was reached at 50 °C for 60 minutes. The results of the cultivar `Balin´ are given in Figure 5. 

In field trials, the effect of hot water treatment against Alternaria species was obviously correlating with disease severity and weather conditions. Yield was not influenced by the treatment. No disease symptoms of X. campestris pv. carotae were observed in field trials.

Additionally, stored carrots were examined. In 2000, the assessment of disease symptoms on stored carrots showed an efficacy of 66 to 72 % of the hot water treatment. The identification of pathogens in samples of diseased carrots after 10 weeks of storage revealed Botrytis cinerea, Mucor spp., Penicillium spp., Phoma spp., Alternaria spp., Cylindrocarpon spp..

3.3 Phytosanitary effect on cabbage seed

Black leg, caused by Phoma lingam can be a serious problem in cabbage and other crucifers. Other important pathogens on cabbage seed are Alternaria species, especially the seed-borne A. brassicicola, which causes black spot on leaves. Hot water treatment at 50 °C for 25 and 30 minutes and 53 °C for 10 minutes reduced Ph. lingam by 87 to 92 % and A. brassicicola by 92 to 99 %, respectively (Fig. 6). Model experiments confirmed the effect that hot water treatment prevented the death of seedlings caused by Ph. lingam. In the field trials, the effect of hot water treatment was detectable. It differed between the 3 years and the sites. In most trials leaf spots were reduced and the yields increased.

X. campestris pv. campestris, the causal agent of black rot of crucifers, can cause important losses. The effect of hot water treatment was investigated indirectly through infection of plants with inoculum obtained from treated and untreated infected seed (see 2.4). 

Hot water treatment at 50 °C for 30 minutes and 53 °C for 20 minutes led to reduced symptoms on infected plants (Fig. 7). Because of the high inoculum density the method does not seem to be comparable with natural infection and total eradication was not reached. Nevertheless a distinct effect of hot water treatment was visible. Under field conditions the disease did not occur.

3.4 Phytosanitary effect on celery seed

Generally, blight caused by Septoria apiicola is the most serious disease affecting leaves and petioles of celery. Hot water treatment of celery seed did not affect the number of Septoria pycnidia. However, treatments at 50 °C for 30 minutes, 53 °C for 10 minutes and 53 °C for 20 minutes significantly reduced the number of spores in comparison to the untreated control. Under field conditions treatments at 50 °C for 30 minutes or 53 °C for 10 minutes reduced disease symptoms on cutting celery in all trials, in some cases significantly. Yield was increased in all trials at all harvest times by 6 to 71 %. In Figure 8 results of the year 2001 are demonstrated. 

3.5 Phytosanitary effect on parsley seed

S. petroselini and A. radicina cause leaf spot on parsley leaves, reduce yield and affect quality. Similarly to the effect of hot water treatment on S. apiicola on celery, the treatment did not influence the number of pycnidia but significantly reduced the number of spores of S. petroselini. Efficacy against A. radicina reached 93 to 99 % at 50 °C for 20 and 30 minutes and 53 °C for 10 and 20 minutes. An example of two different parsley cultivars is shown in Figure 9. In field trials, a decrease in Septoria leaf spots was reached by treatment at 50 °C for 30 minutes and yield increased between 8 and 35 % in all trials where S. petroselini-infected seed was used. Figure 10 gives the results of field trials of 2000 at the site Bingenheim.

3.6
Phytosanitary effect on lamb´s lettuce

Ph. valerianella and P. valerianellae are seed-borne pathogens of importance for lamb´s lettuce. Treatments at 50 °C for 25 and 30 minutes reached an efficacy of 76 to 94 % against Ph. valerianella on seed. In model trials, seedling death caused by Ph. valerianella was prevented by hot water treatment. In the 1999 field trial, the infection of plants was reduced by 19 to 40 % (Fig. 11). 

On seed with a low infestation rate of P. valerianellae (4-5 oospores/100 seeds), the hot water treatment with treatment times > 10 minutes reduced the number of vital oospores. On seed with a high infestation rate (60 oospores/100 seeds), however, there was no effect on the number of vital oospores. Even for hot water treatments at 80 °C for 10 minutes oospores remained vital on seed (Table 2). In contrast in greenhouse tests the high infestation level of the cultivar `Valentin´ was reduced by hot water treatment by 83 % (Fig. 12). Further investigations are necessary to clarify the effect of hot water treatment against P. valerianellae.

4. Discussion

Summarising the results of the 3 years´ investigations hot water treatments with temperatures of 40 °C had no sufficient effect on the seed-borne pathogens, even with longer treatment times. Hot water treatments at 50 °C for 20 to 30 minutes or at 53 °C for 10 to 30 minutes had a good phytosanitary effect on all crops investigated. In most cases, these treatment conditions had no significant effect on seed germination. To avoid reduction in germination at temperature of 53 °C, shorter treatment time must be realised, especially on more sensitive crops like cabbage.

In the past, the effect of hot water treatment on crucifer seed had been reported frequently. Walker (1922, 1923) recorded the complete eradication of Ph. lingam from cabbage seed for treatments at 50 °C for 30 minutes. Clayton (1928) recorded similar efficacies for 25 as well as for 30 minutes at 50 °C. This treatment has become a standard recommendation (Walker, 1952; Chupp and Sherf; 1960, Bant, Beaumont and Storey, 1950; Stalder, Schutz and Niklaus, 1960; van Bakel, 1968). On the other side, there are several reports about failure of hot water treatment (Cunningham, 1927; Williams, 1967; Neergard, 1969; van Bakel 1968; Crüger, 1979). 

In our investigations, the treatment parameters of 50 °C and 30 minutes have shown to be optimal against Phoma lingam on cabbage. Also on lamb`s lettuce such an effect against Phoma valerianella was demonstrated, which has never been described before. A total eradication of both Phoma species could not be reached. Higher temperatures and longer treatment times result in a decrease of germination, particularly on crucifer seed.

Treatments at 50 °C to 53 °C for 10 to 30 minutes gave a good elimination of Alternaria species on carrot, cabbage and parsley. The condition of 55 °C for 20 minutes for the treatment of carrot seed recorded by Brodal (1998) seems to be unsuitable because of the negative effect on seed germination. 

Under field conditions, a reduction of disease was partly observed. 

Bant and Storey (1952) and Wilson (1974) showed good effects of hot water treatment against S. apiicola on celery in field trials. On parsley, results on hot water treatment against S. petroselini could not be received. Against both Septoria species the hot water treatment has proved to be a practical method on celery and parsley seed also with a view to the lack of alternatives for seed treatment (Merz, 2000) and with the established increase of yield. 

Hot water treatment is of increasing importance for the control of seed-borne bacterial diseases. The reason is the lack of chemical or other treatments (Koch et al., 2000; Linders, 2000), but also the increasing spread of bacterial diseases, for instance Xanthomonas species (Poschenrieder, 2000). Reported efficacies against X. campestris pv. campestris on cabbage and cauliflower are between 25 and 90 %. Hot water treatments vary between 50 °C for 10 to 60 minutes (Shekawhat et al., 1982; Sha et al., 1985; Babadost et al., 1996) and 52 °C for 30 minutes (Sharma, 1980). Under laboratory conditions, good results were reached against Xanthomonas species with hot water treatments at 50 °C for 30 minutes on cabbage and with 50 °C for 30 minutes and 53 °C for 10 minutes on carrot seed. Results under field conditions were not available because of the deficit of disease outbreak. 

Additionally to the effect on the important seed-borne pathogens, high efficacy against Alternaria alternata and Botrytis cinerea on all investigated crops, and against Erysiphe heraclei and Fusarium species on parsley seed was established. Results are not shown.

Summarising the results of the 3 years´ investigations hot water treatment of vegetable seed investigated can be recommended to reduce seed-borne pathogens in organic farming. In conventional farming Thiuram is the only chemical permitted for seed treatment of vegetable crops which does not act against a lot of seed-borne pathogens. So it is ineffective against Septoria species and against bacteria. Therefore, the hot water treatment could also be an alternative seed treatment method for vegetable crops in conventional farming.
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Table 1
Investigated cultures, cultivars and related pathogens

Tabelle 1
Untersuchte Kulturen, Sorten und relevante Pathogene
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Table 2
Effect of hot water treatment on number of oospores of Perononospora valerianellae on seed of lamb`s lettuce differing in infestation rate

Tabelle 2
Wirkung der Heißwasserbehandlung auf die Anzahl der Oosporen von Perononospora valerianellae von Feldsalatsamen mit unterschiedlicher Befallsstärke

	
	
	Coloured,
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	Cultivar
	Treatment
	vital oospores / 100 seeds
	oospores / 100 seeds
	coloured oospores

	
	
	in washing water
	in washing water
	(Oospores not removed from 

	
	
	
	
	seeds by washing process)

	`Valentin´
	Non treated
	60
	10
	30

	
	 50 °C 30 min
	22
	4
	46

	
	 53 °C 10 min
	40
	4
	36

	
	 55 °C 10 min
	44
	6
	60

	
	 60 °C 10 min
	30
	8
	30

	
	 80 °C 10 min
	44
	10
	26

	
	100 °C  3 min
	0
	108
	20

	`Vit´
	Non-treated
	4
	n.i.1)
	n.i.

	
	50 °C 20 min
	1
	n.i.
	n.i.

	
	50 °C 30 min
	0
	n.i.
	n.i.

	
	53 °C 10 min
	4
	n.i.
	n.i.

	
	53 °C 20 min
	3
	n.i.
	n.i.
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Fig. 1
Effect of hot water treatment on germination (blotter test) and emergence (greenhouse test) of cabbage seed (`Dottenfelder Dauer´). Mean of four replicates. *) significantly different to non-treated control (Tukey-test, p = 0.05).

Abbildung 1
Wirkung der Heißwasserbehandlung auf Keimung (Filterpapiertest) und Auflauf (Gewächshaustest) von Kohlsaatgut (`Dottenfelder Dauer´). Mittelwert von vier Wiederholungen.

*) signifikant zur unbehandelten Kontrolle (Tukey-Test, p = 0,05).

[image: image6.wmf]X. campestris

pv.  campestris

Non-treated

50 °C 30 min

53 °C 20 min

 6 days after infection

 12 days after infection

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

1,8

Infection index


Fig. 2

Effect of hot water treatment on germination (blotter test) and emergence (greenhouse test) of carrot seed (`Merida´). Germination: mean of four replicates; emergence: mean of three replicates. No significant differences (Tukey-test, p = 0.05).

Abbildung 2
Wirkung der Heißwasserbehandlung auf Keimung (Filterpapiertest) und Auflauf (Gewächshaustest) von Möhrensaatgut (`Merida´). Keimung: Mittelwert von vier Wiederholungen; Auflauf: Mittelwert von drei Wiederholungen. Keine signifikanten Unterschiede. (Tukey-Test, p = 0,05).
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Fig. 3

Effect of hot water treatment on seed borne Alternaria species on carrot seed (`Starca´), laboratory test. Mean of four replicates. *) significantly different to non-treated control (Tukey-test, p = 0.05).

Abbildung 3
Wirkung der Heißwasserbehandlung auf samenbürtige Alternaria-Arten (`Starca´), Laboruntersuchungen. Mittelwert von vier Wiederholungen. 

*) signifikant zur unbehandelten Kontrolle (Tukey-Test, p = 0,05).
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Fig. 4

Effect of hot water treatment on seed-borne Alternaria species on carrot seed (`Merida´), results of blotter (mean of four replicates) and greenhouse test (mean of three replicates). *) significantly different to non treated control (Tukey-test, p = 0.05).
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Abbildung 4
Wirkung der Heißwasserbehandlung auf samenbürtige Alternaria-Arten an Möhrensaatgut (`Merida´), Ergebnisse von Labortests (Mittelwert von vier Wiederholungen) und Gewächshausuntersuchungen (Mittelwert von drei Wiederholungen) *) signifikant zur unbehandelten Kontrolle (Tukey-Test, p = 0,05).

Fig. 5

Effect of hot water treatment on Xanthomonas campestris pv. carotae on carrot seed (`Balin´).
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Abbildung 5
Wirkung der Heißwasserbehandlung auf Xanthomonas campestris pv. carotae an Möhrensaatgut (`Balin´).

Fig. 6
Effect of hot water treatment on Alternaria brassicicola and Phoma lingam on cabbage seed (`Dottenfelder Dauer´), laboratory test. Mean of four replicates.  *) significantly different to non treated control (Tukey-test, p = 0.05).

Abbildung 6
Wirkung der Heißwasserbehandlung auf Alternaria brassicicola und Phoma lingam an Kohlsaatgut (`Dottenfelder Dauer´), Laboruntersuchungen. Mittelwert von vier Wiederholungen. *)signifikant zur unbehandelten Kontrolle (Tukey-Test, p = 0,05).
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Fig. 7

Effect of hot water treatment on Xanthomonas campestris pv. campestris on cabbage seed (`Marner Lager Weiß´) ´). Indirect valuation by infection of leaves with inoculum from seed. Mean of six replicates. No significant differences (Tukey-test, p = 0.05).
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Abbildung 7
Wirkung der Heißwasserbehandlung auf Xanthomonas campestris pv. campestris an Kohlsaatgut (`Marner Lager Weiß´). Mittelwert von sechs Wiederholungen. Indirekte Bewertung durch Infektion der Blätter mit vom Saatgut gewonnenen Inokulum. Keine signifikanten Unterschiede. (Tukey-Test, p = 0,05).

Fig. 8
Effect of hot water treatment on Septoria apiicola on cutting celery, laboratory trials (mean of eight replicates) and field trials (mean of four replicates) (Bingenheim, 2001). 

*) significantly different to non treated control (Tukey-test, p = 0.05).
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Abbildung 8
Wirkung der Heißwasserbehandlung auf Septoria apiicola an Schnittsellerie, Laboruntersuchungen (Mittelwert von acht Wiederholungen) und Feldversuche (Mittelwert von vier Wiederholungen) (Bingenheim, 2001). 

 *)signifikant zur unbehandelten Kontrolle (Tukey-Test, p = 0,05).
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Fig. 9
Effect of hot water treatment against Septoria petroselini and Alternaria radicina, respectively on parsley seed (cultivars `Grüne Perle´, `Gigante d´Italia´), laboratory test. Mean of four replicates.

All results significantly different to non-treated control (Tukey-test, p = 0.05).

Abbildung 9
Wirkung der Heißwasserbehandlung auf Septoria petroselini bzw. Alternaria radicina(`Grüne Perle bzw. `Gigante d´Italia´) an Petersiliensaatgut/ . Mittelwert von vier Wiederholungen. Alle Ergebnisse signifikant zur unbehandelten Kontrolle (Tukey-Test, p = 0,05).
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Fig. 10

Effect of hot water treatment on infestation of leaves with Septoria petroselini and yield of parsley (`Grüne Perle´), (Bingenheim, 2000). Mean of four replicates. No significant differences (Tukey-test, p = 0.05).
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Abbildung 10
Wirkung der Heißwasserbehandlung auf den Blattbefall mit Septoria petroselini und den Ertrag von Petersilie (`Grüne Perle´), (Bingenheim, 2000). Mittelwert von vier Wiederholungen. Keine signifikanten Unterschiede. (Tukey-Test, p = 0,05).
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Fig.11

Effect of hot water treatment on Phoma valerianella on lamb`s lettuce seed (`Vit´) , and on plants in the field, (Bingenheim, 1999). Mean of four replicates. *) significantly different to non-treated control (Tukey-test, p = 0.05).
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Abbildung 11
Wirkung der Heißwasserbehandlung auf Phoma valerianella an Feldsalatsaatgut (`Vit´) und an Pflanzen (Bingenheim, 1999). Mittelwert von vier Wiederholungen. *)signifikant zur unbehandelten Kontrolle (Tukey-Test,  p = 0,05).
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446a9915

				Befall von Petersiliensaatgut  Ernte 99

		Sorte		Partie Nr.		Variante		Versuch		Alternaria		Alternaria		Botrytis		Septoria		Septoria		Epicoccum		Keimfähigkeit (%)		Keimfähigkeit (%)		Keimfähigkeit (%)		Keimfähigkeit (%)		Keimfähigkeit (%)		Datum		Triebkraft

								Nr.		radicina		alternata		cinerea		petroselini 1)		petroselini 2)		spp.		nach 9 Tagen		nach 12 Tagen		nach 14 Tagen		nach 18 Tagen		nach 19 Tagen

								0		10		19		35		0				2		71										1/25/00

						Unbehandelt		1		16		17		24		7		16		0		74		42		42		43				3/28/00

								2		18		11		13		3				0				75		81		80				4/13/00

		Gigante		Ö 446a				3		13		11		17		2				0				30		43		82		82		5/4/00

		d Italia		9915				MW		14.3		14.5		22.3		3		16		0.5		72.5		49		55.3		68.3		82				72

								StAW		3.5		4.1		9.6		2.9		0		1		2.1		23.3		22.2		22.0		0

								1		0		1		1		1		4		0		72		71		77		83

						50°C 20 min		2		0		5		2		0				0				72		85		90

								3		2		3		4		0				0				60		52		75		81

								MW		0.7		3		2.3		0.3		4		0		72		67.7		71.3		82.7		81				88

								StAW		1.2		2		1.5		0.6		4		0		0		6.7		17.2		7.5		0

								Sign/UK						*		*

								1		0		0		1		1		2		0		76		44		68		70

						50°C 30 min		2		0		6		2		0				0				82		80		87

								3		0		7		4		0				0				50		50		83		81

								MW		0		4.3		2.3		0.3		2		0		76		58.7		66		80		81				81

								StAW		0		3.8		1.5		0.6		1.4		0		0		20.4		15.1		8.9		0

								Sign/UK						*		*

								1		0		1		3		1		3		0		91		66		80		85

						53°C 10 min		2		0		33		1		0				0				83		87		90

								3		0		8		2		0				0				52		60		82		92

								MW		0		14		2		0.3		3		0		91		67		75.7		85.7		92				95

								StAW		0		16.8		1		0.6		3		0		0		15.5		14.0		4.0		0

								Sign/UK						*		*

								1		1		1		0		0		2		0		58		27		54		60

						53°C 20 min		2		1		56		3		0		2		0				75		79		82

								3		0		12		3		0				0				43		30		85		88

								MW		0.7		23		2		0		2		0		58		48.3		54.3		75.7		88				83

								StAW		0.6		29.1		*		0.0		0		0		0		24.4		24.5		13.7		0

								Sign/UK								*

										6		6		12		2				0				33		64		81		83		5/25/00

						PRORADIX

								MW		6		6		12		2		0		0		0		33		64		81		83

								StAW		0		0		0		0		0		0		0		0		0		0		0

						PRORADIX				0		0		1		0				0				21		56		67		70		5/25/00

						und

						50° C 30 min

								MW		0		0		1		0		0		0		0		21		56		67		70

								StAW		0		0		0		0		0		0		0		0		0		0		0

								1) Septoria Pyknidien

								2) Septoria Sporenzahl
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				Befall von Petersiliensaatgut  Ernte 99

		Sorte		Partie Nr.		Variante		Versuch		Alternaria		Botrytis		Septoria		Septoria		Epicoccum		Erysiphe		Gonatobotrys		Phoma		Aspergillus		Keimfähigkeit (%)		Keimfähigkeit (%)		Keimfähigkeit (%)		Keimfähigkeit (%)		Keimfähigkeit (%)		Datum		Triebkraft

								Nr.		alternata		cinerea		petroselini  1)		petroselini  2)		spp.		spp.		spp.		spp.		spp.		nach 9 Tagen		nach 12 Tagen		nach 14 Tagen		nach 18 Tagen		nach 19 Tagen

								0		89		16		62				3				18																1/25/00

						Unbehandelt		1		81		18		48		1294		4		27		21		2		9		60		64		72		73				3/29/00

								2		96		19		83				2		0		23		1		2		65		69		72		73				4/13/00

								3		87		12		55				7		0		15		0		2		56		66		73		82		81		5/4/00

		Grüne		Ö 445				MW		88.3		16.3		62		1294		4		9		19.3		1		4.3		60		66.3		72.3		76		81				73

		Perle		9469				StAW		6.2		3.1		15.1		0		2.2		15.6		3.5		1		4.0		4.5		62		0.6		5.2		0

								1		20		2		49		112		0		0		0		1		0		66.0		71		78		78

						50°C 20 min		2		4		0		49				0		0		0		0		0				72		78		71

								3		30		1		48				2		0		0		0		0		49		51		55		77		79

								MW		18		1		48.7		112		0.7		0		0		0.3		0		58		64.7		70.3		75.3		79.0				81

								StAW		13.1		1		0.6		0		1.2		0		0		0.6		0		12.0		11.8		13.3		3.8		0.0

								Sign/UK		*		*										*

								1		27		2		51		113		2		1		0		0		0		54		53		70		70

						50°C 30 min		2		0		0		49				0		0		0		0		0				75		81		86

								3		3		0		43				0		0		0		0		0		58		56		64		83		82

								MW		10.0		0.7		47.7		113		0.7		0.3		0		0		0		56		61		71.7		79.7		82.0				76

								StAW		14.8		1.2		4.2		0		1.2		0.6		0		0		0		2.8		11.9		8.6		8.5		0.0

								Sign/UK		*		*										*

								1		61		6		49		94		5		5		0		1		0		74		67		80		81

						53°C 10 min		2		32		2		50				0		0		0		1		0				72		72		74

								3		37		3		57				2		0		0		2		0		62		63		66		92		81

								MW		43.3		3.7		52		94		2.3		1.7		0		1.3		0		68		67.3		72.7		82.3		81.0				84

								StAW		15.5		2.1		4.4		0		2.5		2.9		0		0.6		0		8.5		4.5		7.0		9.1		0.0

								Sign/UK		*		*										*

								1		36		6		66		161		2		0		1		0		6		44		73		69		70

						53°C 20 min		2		10		8		58				0		0		0		0		0				59		66		72

								3		11		9		56				0		0		0		0		0		27		38		53		89		81

								MW		19		7.7		60		161		0.7		0		0.3		0		2		35.5		56.7		62.7		77.0		81.0				78

								StAW		14.7		1.5		5.3		0		1.2		0		0.6		0		3.5		12.0		17.6		8.5		10.4		0.0

								Sign/UK		*		*										*

								1		92		6		65		3		0		10		0		0						55		68		67.0		84.0		5/25/00

						PRORADIX		2

								3

								MW		92		6		65		3		0		10		0		0		0		0		55.0		68.0		67.0		84.0

								StAW		0		0		0		0		0		0		0		0		0		0		0.0		0.0		0.0		0.0

						PRORADIX		1		26		5		56				3		0		0		0		0				48		61		73.0		77.0		5/25/00

						und		2

						50° C 30 min		3

								MW		26		5		56		0		3		0		0		0		0		0		48.0		61.0		73.0		77.0

								StAW		0		0		0		0		0		0		0		0		0		0		0.0		0.0		0.0		0.0

				1) Septoria Pyknidien

				2) Septoria Sporenzahl





446a9915h

				Befall von Petersiliensaatgut  Ernte 99

		Sorte		Partie Nr.		Variante		Versuch		Alternaria		Alternaria		Botrytis		Septoria		Septoria		Rhizopus		Penicillium		Phoma

								Nr.		radicina		alternata		cinerea		petroselini 1)		petroselini 2)		spp.		spp.		spp.

						Unbehandelt		1		16		17		24		7		16		0		0		0

		Gigante		Ö 446a		50°C 20 min		1		0		1		1		1		4		1		1		0

		d Italia		9915		50°C 30 min		1		0		0		1		1		2		0		0		0

						53°C 10 min		1		0		1		3		1		3		0		0		1

						53°C 20 min		1		1		1		0		0		2		0		0		0





DKeim446Gig

		12		12		12		12		12

		18		18		18		18		18



Unbehandelt

50 °C 20 min

50 °C 30 min

50 °C 10 min

53 °C 20 min

Tage nach Auslegen
 der Samen

Gekeimte Samen [%]

74

72

76

91

58

42

77

68

80

54



DKeim445GrPerle

		12		12		12		12		12

		18		18		18		18		18



Unbehandelt

50 °C 20 min

50 °C 30 min

53 °C 10 min

53 °C 20 min

Tage nach Auslegen
 der Samen

Gekeimte Samen [%]

66

65

61

67

57

76

75

80

82

77



Keim446Gig

						Keimfähigkeit (%)		Keimfähigkeit (%)		Keimfähigkeit (%)		Triebkraft

						nach 12 Tagen		nach 14 Tagen		nach 18 Tagen

		unbehandelt				49		55		68		72

		50°C 20 min				68		71		83		88

		50°C 30 min				59		66		89		81

		53°C 10 min				67		76		86		95

		53°C 20 min				48		54		76		83

				12		18

		Unbehandelt		74		42

		50 °C 20 min		72		77

		50 °C 30 min		76		68

		50 °C 10 min		91		80

		53 °C 20 min		58		54





GrPerl

		

				nach 9 Tagen		nach 12 Tagen		nach 14 Tagen		nach 18 Tagen

		unbehandelt		60		66		72		76

		50°C 20 min		58		65		70		75

		50°C 30 min		56		61		72		80

		53°C 10 min		68		67		73		82

		53°C 20 min		34		57		63		77

				12		18

		Unbehandelt		66		76

		50 °C 20 min		65		75

		50 °C 30 min		61		80

		53 °C 10 min		67		82

		53 °C 20 min		57		77





SeptoriaSporen

		Methode: Je 150 Samen in feuchter Kammer 3 Tage im Dunkeln. Samen vom Filterpapier abnehmen

		und mit je 2 ml Wasser  1/2 Minute im Vortex Schüttler schütteln, 30 min stehen  lassen, erneut schütteln

		und abgießen. Mindestens 8 Zählungen in der Fuchs-Rosenthal-Kammer durchführen.

		Bei Vorhandensein von Fusarium-Sporen wurden diese mitgezählt.

		Es wurden alle Sporen innerhalb der 16 Kästchen gezählt. Um die Anzahl der Sporen pro ml zu ermitteln

		wird der Mittelwert der Zählungen mit 312,5 multipliziert.

				Petersilie 445469  Gr. Perle

								Apr-00				May-00

				Variante		Zählung Nr.		Sporenzahl		Sporenzahl/ml		Sporenzahl		Sporenzahl/ml

				Unbehandelt		1		1152				898

						2		1272				824

						3		1316				506

						4		1436				579

						5		1157

						6		1431

						7		1280

						8		1308

						Mittelwert		1294		404375		701.75

				50°C 20min		1		108				217

						2		104				210

						3		104				202

						4		128				205

						5		116

						6		110

						7		114

						8		112

						Mittelwert		112		35000		208.5

				50°C 30 min		1		80				213

						2		93				279

						3		129				216

						4		156				216

						5		115

						6		113

						7		109

						8		109

						Mittelwert		113		35312		231

				53°C  10 min12345678		1		92				116

						2		96				156

						3		104				55

						4		96				89

						5		80

						6		90

						7		98

						8		94				129.4

						Mittelwert		94		29375		109.08

				53°C 20 min		1		220				100

						2		240				129

						3		128				88

						4		88				116

						5		128

						6		141

						7		180

						8		162

						Mittelwert		161		503125		108.25





DErr446aGig

		Unbehandelt		Unbehandelt		Unbehandelt		Unbehandelt

		50 °C 20 min		50 °C 20 min		50 °C 20 min		50 °C 20 min

		50 °C 30 min		50 °C 30 min		50 °C 30 min		50 °C 30 min

		53 °C 10 min		53 °C 10 min		53 °C 10 min		53 °C 10 min

		53 °C 20 min		53 °C 20 min		53 °C 20 min		53 °C 20 min



&A

Page &P

Alternaria radicina

Alternaria  alternata

Botrytis  cinerea

Botrytis  cinerea

Befall [%]

*)

*)

*)

*)

*)

*)

*)

*)

14

15

22

1

3

2

0.2

4

2

0.2

16

2

1

23

2



DFig10a

		Non treated

		50 °C 20 min

		50 °C 30 min

		53 °C 10 min

		53 °C 20 min



Alternaria radicina

Infection [%]

*)

*)

*)

*)

14

1

0.2

0.2

1



Mittelw446a

		

		Sorte		Partie Nr.		Variante		Alternaria		Alternaria		Botrytis		Septoria		Septoria

								radicina		alternata		cinerea		petroselini 1)		petroselini 2)

		Gigante		Ö 446a		Unbehandelt		14		15		22		3		5000

		d Italia		9915		50 °C 20 min		1		3		2		0.3		1250

						50 °C 30 min		0		4		2		0.3		625

						53 °C 10 min		0		16		2		0.3		937

						53 °C 20 min		1		23		2		0		625

				1) Septoria Pyknidien

				2) Septoria Sporenzahl/ml

								Alternaria		Alternaria		Botrytis						Pyknidien

								radicina		alternata		cinerea						Septoria petroselini

						Unbehandelt		14		15		22						3

						50 °C 20 min		1		3		2						0.3

						50 °C 30 min		0.2		4		2						0.3

						53 °C 10 min		0.2		16		2						0.3

						53 °C 20 min		1		23		2						0

								Alternaria

								radicina

						Non treated		14

						50 °C 20 min		1		Gigante dÌtalia

						50 °C 30 min		0.2

						53 °C 10 min		0.2

						53 °C 20 min		1





DErr445GrPerl

		Unbehandelt		Unbehandelt		Unbehandelt		Unbehandelt		Unbehandelt		1		1

		50 °C 20 min		50 °C 20 min		50 °C 20 min		50 °C 20 min		50 °C 20 min

		50 °C 30 min		50 °C 30 min		50 °C 30 min		50 °C 30 min		50 °C 30 min

		53 °C 10 min		53 °C 10 min		53 °C 10 min		53 °C 10 min		53 °C 10 min

		53 °C 20 min		53 °C 20 min		53 °C 20 min		53 °C 20 min		53 °C 20 min



&A

Page &P

Alternaria  alternata

Botrytis  cinerea

Erysiphe spp.

Gonatobotrys spp.

Septoria petroselini

Befall [%]

Sporenzahl/ml 
x 1 000

88

16

9

20

404.375

18

1

0

0

35

10

1

0.3

0

35.312

43

4

2

0

29.375

19

8

0

0

50.312



DSept1

		Unbehandelt		Unbehandelt

		50 °C 20 min		50 °C 20 min

		50 °C 30 min		50 °C 30 min

		53 °C 10 min		53 °C 10 min

		53 °C 20 min		53 °C 20 min



&A

Page &P

Septoria petroselini  Pyknidien

Septoria petroselini   Sporenzahl

Pyknidien-Befall [%]

Sporenzahl/ml
 x 1 000

62

404

49

35

48

35

52

29

60

50



DWirkspektr.

		Unbehandelt		Unbehandelt		Unbehandelt		Unbehandelt		Unbehandelt

		50 °C 20 min		50 °C 20 min		50 °C 20 min		50 °C 20 min		50 °C 20 min

		50 °C 30 min		50 °C 30 min		50 °C 30 min		50 °C 30 min		50 °C 30 min

		53 °C 10 min		53 °C 10 min		53 °C 10 min		53 °C 10 min		53 °C 10 min

		53 °C 20 min		53 °C 20 min		53 °C 20 min		53 °C 20 min		53 °C 20 min



Erysiphe spp.

Botrytis cinerea

Gonatobotrys spp.

Septoria petroselini Sporenzahl x 10 000

Alternaria alternata

[%]

[%]

9

16

20

40.4375

88

0

1

0

0.35

18

0.3

1

0

3.5312

10

2

4

0

2.9375

43

0

8

0

5.0312

19



DFig10b

		Non-treated

		50 °C 20 min

		50 °C 30 min

		53 °C 10 min

		53 °C 20 min



Septoria petroselini

Number of spores 
x 1 000

404.375

3.5

35.312

29.375

50.312



Mittelw445

		

		Sorte		Partie Nr.		Variante		Alternaria		Botrytis		Septoria		Septoria		Erysiphe		Gonatobotrys

								alternata		cinerea		petroselini  1)		petroselini  2)		spp.		spp.

		Grüne		Ö 445

		Perle		9469		Unbehandelt		88		16		62		404375		9		20

						50°C 20 min		18		1		49		35000		0		0

						50°C 30 min		10		1		48		35312		0.3		0

						53°C 10 min		43		4		52		29375		2		0

						53°C 20 min		19		8		60		50312		0		0.3

				1) Septoria Pyknidien

				2) Septoria Sporenzahl/ml

								Alternaria		Botrytis		Erysiphe		Gonatobotrys		Septoria		Septoria

								alternata		cinerea		spp.		spp.		petroselini		petroselini  1)

						Unbehandelt		88		16		9		20		404.375		62

						50 °C 20 min		18		1		0		0		35		49

						50 °C 30 min		10		1		0.3		0		35.312		48

						53 °C 10 min		43		4		2		0		29.375		52

						53 °C 20 min		19		8		0		0		50.312		60

								Septoria petroselini		Septoria petroselini

								Pyknidien		Sporenzahl

						Unbehandelt		62		404

						50 °C 20 min		49		35

						50 °C 30 min		48		35

						53 °C 10 min		52		29

						53 °C 20 min		60		50

								Erysiphe spp.		Botrytis cinerea		Gonatobotrys spp.		Septoria petroselini Sporenzahl x 10 000		Alternaria alternata

						Unbehandelt		9		16		20		40.4375		88

						50 °C 20 min		0		1		0		0.35		18

						50 °C 30 min		0.3		1		0		3.5312		10

						53 °C 10 min		2		4		0		2.9375		43

						53 °C 20 min		0		8		0		5.0312		19

								Septoria petroselini

						Non-treated		404.4

						50 °C 20 min		3.5

						50 °C 30 min		35.3

						53 °C 10 min		29.4

						53 °C 20 min		50.3





Sept

		

		Ermittlung des Septoria-Befalls in Petersilien- und Selleriesaatgut

		Methode: Je 150 Samen in feuchter Kammer 3 Tage im Dunkeln. Samen vom Filterpapier abnehmen

		und mit je 2 ml Wasser  1/2 Minute im Vortex Schüttler schütteln, 30 min stehen  lassen, erneut schütteln

		und abgießen. Mindestens 8 Zählungen in der Fuchs-Rosenthal-Kammer durchführen.

		Das Auszählen von Septoria-Pyknidien zur Ermittlung des Septoria-Befalls am Saatgut  führt zu einem falschen Ergebnis,

		da nicht berücksichtigt wird, dass weniger Sporen in den Pyknidien sind.

						Septoria				Wirkungsgrad  (%)

		Saatgut		Variante		Pyknidien (%)		Sporenzahl/ml		der Sporenreduktion

		Petersilie		Unbehandelt		62		404375

		Starca		50° C 20 min		49		35000		91

		Ö445 469		50° C 30 min		48		35312		91

				53° C 10 min		52		29375		93

				53° C 20 min		60		50312		88

		Sellerie		Unbehandelt		20		16914

		Schnittsellerie		50° C 20 min		16		6152		64

		Ernte 98		50° C 30 min		14		4394		74

				53° C 10 min		14		2734		84

				53° C 20 min		13		1914		89



&LPeters.xls&CTab. Sept&F



DWien

		66		61

		76		80

		20		15

		80		83

		18		21



Unbehandelt

50 °C 30 min



KeimfWien

		

				Keimfähigk. Filterpapier								Auflauf Modellvers.								Auflauf Feld

				nach 12 T.				nach 18 T.				nach 10 T.				nach 27 T.				Pfl./m

		Unbehandelt		66				76				20				80				18

		50 °C 30 min		61				80				15				83				21





4459469h

								Befall von Petersiliensaatgut Ernte 99

		Sorte		Partie Nr.		Variante		Versuch		Stemphyllium		Alternaria		Botrytis		Septoria		Septoria		Epicoccum		Penicillium		Erysiphe		Gonatobotrys		Phoma		Aspergillus

								Nr.		spp.		alternata		cinerea		petroselini  1)		petroselini  2)		spp.		spp.		spp.		spp.		spp.		spp.

		Grüne		Ö 445		Unbehandelt		1		1		81		18		48		1294		4		0		27		21		2		9

		Perle		9469		50°C 20 min		1		2		20		2		49		112		0		1		0		0		1		0

						50°C 30 min		1		0		27		2		51		113		2		1		1		0		0		0

						53°C 10 min		1		0		61		6		49		94		5		0		5		0		1		0

						53°C 20 min		1		1		36		6		66		161		2		0		0		1		0		6

						1) Septoria Pyknidien






_1097483540.xls
446a9915

				Befall von Petersiliensaatgut  Ernte 99

		Sorte		Partie Nr.		Variante		Versuch		Alternaria		Alternaria		Botrytis		Septoria		Septoria		Epicoccum		Keimfähigkeit (%)		Keimfähigkeit (%)		Keimfähigkeit (%)		Keimfähigkeit (%)		Keimfähigkeit (%)		Datum		Triebkraft

								Nr.		radicina		alternata		cinerea		petroselini 1)		petroselini 2)		spp.		nach 9 Tagen		nach 12 Tagen		nach 14 Tagen		nach 18 Tagen		nach 19 Tagen

								0		10		19		35		0				2		71										1/25/00

						Unbehandelt		1		16		17		24		7		16		0		74		42		42		43				3/28/00

								2		18		11		13		3				0				75		81		80				4/13/00

		Gigante		Ö 446a				3		13		11		17		2				0				30		43		82		82		5/4/00

		d Italia		9915				MW		14.3		14.5		22.3		3		16		0.5		72.5		49		55.3		68.3		82				72

								StAW		3.5		4.1		9.6		2.9		0		1		2.1		23.3		22.2		22.0		0

								1		0		1		1		1		4		0		72		71		77		83

						50°C 20 min		2		0		5		2		0				0				72		85		90

								3		2		3		4		0				0				60		52		75		81

								MW		0.7		3		2.3		0.3		4		0		72		67.7		71.3		82.7		81				88

								StAW		1.2		2		1.5		0.6		4		0		0		6.7		17.2		7.5		0

								Sign/UK						*		*

								1		0		0		1		1		2		0		76		44		68		70

						50°C 30 min		2		0		6		2		0				0				82		80		87

								3		0		7		4		0				0				50		50		83		81

								MW		0		4.3		2.3		0.3		2		0		76		58.7		66		80		81				81

								StAW		0		3.8		1.5		0.6		1.4		0		0		20.4		15.1		8.9		0

								Sign/UK						*		*

								1		0		1		3		1		3		0		91		66		80		85

						53°C 10 min		2		0		33		1		0				0				83		87		90

								3		0		8		2		0				0				52		60		82		92

								MW		0		14		2		0.3		3		0		91		67		75.7		85.7		92				95

								StAW		0		16.8		1		0.6		3		0		0		15.5		14.0		4.0		0

								Sign/UK						*		*

								1		1		1		0		0		2		0		58		27		54		60

						53°C 20 min		2		1		56		3		0		2		0				75		79		82

								3		0		12		3		0				0				43		30		85		88

								MW		0.7		23		2		0		2		0		58		48.3		54.3		75.7		88				83

								StAW		0.6		29.1		*		0.0		0		0		0		24.4		24.5		13.7		0

								Sign/UK								*

										6		6		12		2				0				33		64		81		83		5/25/00

						PRORADIX

								MW		6		6		12		2		0		0		0		33		64		81		83

								StAW		0		0		0		0		0		0		0		0		0		0		0

						PRORADIX				0		0		1		0				0				21		56		67		70		5/25/00

						und

						50° C 30 min

								MW		0		0		1		0		0		0		0		21		56		67		70

								StAW		0		0		0		0		0		0		0		0		0		0		0

								1) Septoria Pyknidien

								2) Septoria Sporenzahl





4459469

				Befall von Petersiliensaatgut  Ernte 99

		Sorte		Partie Nr.		Variante		Versuch		Alternaria		Botrytis		Septoria		Septoria		Epicoccum		Erysiphe		Gonatobotrys		Phoma		Aspergillus		Keimfähigkeit (%)		Keimfähigkeit (%)		Keimfähigkeit (%)		Keimfähigkeit (%)		Keimfähigkeit (%)		Datum		Triebkraft

								Nr.		alternata		cinerea		petroselini  1)		petroselini  2)		spp.		spp.		spp.		spp.		spp.		nach 9 Tagen		nach 12 Tagen		nach 14 Tagen		nach 18 Tagen		nach 19 Tagen

								0		89		16		62				3				18																1/25/00

						Unbehandelt		1		81		18		48		1294		4		27		21		2		9		60		64		72		73				3/29/00

								2		96		19		83				2		0		23		1		2		65		69		72		73				4/13/00

								3		87		12		55				7		0		15		0		2		56		66		73		82		81		5/4/00

		Grüne		Ö 445				MW		88.3		16.3		62		1294		4		9		19.3		1		4.3		60		66.3		72.3		76		81				73

		Perle		9469				StAW		6.2		3.1		15.1		0		2.2		15.6		3.5		1		4.0		4.5		62		0.6		5.2		0

								1		20		2		49		112		0		0		0		1		0		66.0		71		78		78

						50°C 20 min		2		4		0		49				0		0		0		0		0				72		78		71

								3		30		1		48				2		0		0		0		0		49		51		55		77		79

								MW		18		1		48.7		112		0.7		0		0		0.3		0		58		64.7		70.3		75.3		79.0				81

								StAW		13.1		1		0.6		0		1.2		0		0		0.6		0		12.0		11.8		13.3		3.8		0.0

								Sign/UK		*		*										*

								1		27		2		51		113		2		1		0		0		0		54		53		70		70

						50°C 30 min		2		0		0		49				0		0		0		0		0				75		81		86

								3		3		0		43				0		0		0		0		0		58		56		64		83		82

								MW		10.0		0.7		47.7		113		0.7		0.3		0		0		0		56		61		71.7		79.7		82.0				76

								StAW		14.8		1.2		4.2		0		1.2		0.6		0		0		0		2.8		11.9		8.6		8.5		0.0

								Sign/UK		*		*										*

								1		61		6		49		94		5		5		0		1		0		74		67		80		81

						53°C 10 min		2		32		2		50				0		0		0		1		0				72		72		74

								3		37		3		57				2		0		0		2		0		62		63		66		92		81

								MW		43.3		3.7		52		94		2.3		1.7		0		1.3		0		68		67.3		72.7		82.3		81.0				84

								StAW		15.5		2.1		4.4		0		2.5		2.9		0		0.6		0		8.5		4.5		7.0		9.1		0.0

								Sign/UK		*		*										*

								1		36		6		66		161		2		0		1		0		6		44		73		69		70

						53°C 20 min		2		10		8		58				0		0		0		0		0				59		66		72

								3		11		9		56				0		0		0		0		0		27		38		53		89		81

								MW		19		7.7		60		161		0.7		0		0.3		0		2		35.5		56.7		62.7		77.0		81.0				78

								StAW		14.7		1.5		5.3		0		1.2		0		0.6		0		3.5		12.0		17.6		8.5		10.4		0.0

								Sign/UK		*		*										*

								1		92		6		65		3		0		10		0		0						55		68		67.0		84.0		5/25/00

						PRORADIX		2

								3

								MW		92		6		65		3		0		10		0		0		0		0		55.0		68.0		67.0		84.0

								StAW		0		0		0		0		0		0		0		0		0		0		0.0		0.0		0.0		0.0

						PRORADIX		1		26		5		56				3		0		0		0		0				48		61		73.0		77.0		5/25/00

						und		2

						50° C 30 min		3

								MW		26		5		56		0		3		0		0		0		0		0		48.0		61.0		73.0		77.0

								StAW		0		0		0		0		0		0		0		0		0		0		0.0		0.0		0.0		0.0

				1) Septoria Pyknidien

				2) Septoria Sporenzahl





446a9915h

				Befall von Petersiliensaatgut  Ernte 99

		Sorte		Partie Nr.		Variante		Versuch		Alternaria		Alternaria		Botrytis		Septoria		Septoria		Rhizopus		Penicillium		Phoma

								Nr.		radicina		alternata		cinerea		petroselini 1)		petroselini 2)		spp.		spp.		spp.

						Unbehandelt		1		16		17		24		7		16		0		0		0

		Gigante		Ö 446a		50°C 20 min		1		0		1		1		1		4		1		1		0

		d Italia		9915		50°C 30 min		1		0		0		1		1		2		0		0		0

						53°C 10 min		1		0		1		3		1		3		0		0		1

						53°C 20 min		1		1		1		0		0		2		0		0		0





DKeim446Gig

		12		12		12		12		12

		18		18		18		18		18



Unbehandelt

50 °C 20 min

50 °C 30 min

50 °C 10 min

53 °C 20 min

Tage nach Auslegen
 der Samen

Gekeimte Samen [%]

74

72

76

91

58

42

77

68

80

54



DKeim445GrPerle

		12		12		12		12		12

		18		18		18		18		18



Unbehandelt

50 °C 20 min

50 °C 30 min

53 °C 10 min

53 °C 20 min

Tage nach Auslegen
 der Samen

Gekeimte Samen [%]

66

65

61

67

57

76

75

80

82

77



Keim446Gig

						Keimfähigkeit (%)		Keimfähigkeit (%)		Keimfähigkeit (%)		Triebkraft

						nach 12 Tagen		nach 14 Tagen		nach 18 Tagen

		unbehandelt				49		55		68		72

		50°C 20 min				68		71		83		88

		50°C 30 min				59		66		89		81

		53°C 10 min				67		76		86		95

		53°C 20 min				48		54		76		83

				12		18

		Unbehandelt		74		42

		50 °C 20 min		72		77

		50 °C 30 min		76		68

		50 °C 10 min		91		80

		53 °C 20 min		58		54





GrPerl

		

				nach 9 Tagen		nach 12 Tagen		nach 14 Tagen		nach 18 Tagen

		unbehandelt		60		66		72		76

		50°C 20 min		58		65		70		75

		50°C 30 min		56		61		72		80

		53°C 10 min		68		67		73		82

		53°C 20 min		34		57		63		77

				12		18

		Unbehandelt		66		76

		50 °C 20 min		65		75

		50 °C 30 min		61		80

		53 °C 10 min		67		82

		53 °C 20 min		57		77





SeptoriaSporen

		Methode: Je 150 Samen in feuchter Kammer 3 Tage im Dunkeln. Samen vom Filterpapier abnehmen

		und mit je 2 ml Wasser  1/2 Minute im Vortex Schüttler schütteln, 30 min stehen  lassen, erneut schütteln

		und abgießen. Mindestens 8 Zählungen in der Fuchs-Rosenthal-Kammer durchführen.

		Bei Vorhandensein von Fusarium-Sporen wurden diese mitgezählt.

		Es wurden alle Sporen innerhalb der 16 Kästchen gezählt. Um die Anzahl der Sporen pro ml zu ermitteln

		wird der Mittelwert der Zählungen mit 312,5 multipliziert.

				Petersilie 445469  Gr. Perle

								Apr-00				May-00

				Variante		Zählung Nr.		Sporenzahl		Sporenzahl/ml		Sporenzahl		Sporenzahl/ml

				Unbehandelt		1		1152				898

						2		1272				824

						3		1316				506

						4		1436				579

						5		1157

						6		1431

						7		1280

						8		1308

						Mittelwert		1294		404375		701.75

				50°C 20min		1		108				217

						2		104				210

						3		104				202

						4		128				205

						5		116

						6		110

						7		114

						8		112

						Mittelwert		112		35000		208.5

				50°C 30 min		1		80				213

						2		93				279

						3		129				216

						4		156				216

						5		115

						6		113

						7		109

						8		109

						Mittelwert		113		35312		231

				53°C  10 min12345678		1		92				116

						2		96				156

						3		104				55

						4		96				89

						5		80

						6		90

						7		98

						8		94				129.4

						Mittelwert		94		29375		109.08

				53°C 20 min		1		220				100

						2		240				129

						3		128				88

						4		88				116

						5		128

						6		141

						7		180

						8		162

						Mittelwert		161		503125		108.25





DErr446aGig

		Unbehandelt		Unbehandelt		Unbehandelt		Unbehandelt

		50 °C 20 min		50 °C 20 min		50 °C 20 min		50 °C 20 min

		50 °C 30 min		50 °C 30 min		50 °C 30 min		50 °C 30 min

		53 °C 10 min		53 °C 10 min		53 °C 10 min		53 °C 10 min

		53 °C 20 min		53 °C 20 min		53 °C 20 min		53 °C 20 min



&A

Page &P

Alternaria radicina

Alternaria  alternata

Botrytis  cinerea

Botrytis  cinerea

Befall [%]

*)

*)

*)

*)

*)

*)

*)

*)

14

15

22

1

3

2

0.2

4

2

0.2

16

2

1

23

2



DFig10a

		Non-treated

		50 °C 20 min

		50 °C 30 min

		53 °C 10 min

		53 °C 20 min



Alternaria radicina

Infection [%]

14

1

0.2

0.2

1



Mittelw446a

		

		Sorte		Partie Nr.		Variante		Alternaria		Alternaria		Botrytis		Septoria		Septoria

								radicina		alternata		cinerea		petroselini 1)		petroselini 2)

		Gigante		Ö 446a		Unbehandelt		14		15		22		3		5000

		d Italia		9915		50 °C 20 min		1		3		2		0.3		1250

						50 °C 30 min		0		4		2		0.3		625

						53 °C 10 min		0		16		2		0.3		937

						53 °C 20 min		1		23		2		0		625

				1) Septoria Pyknidien

				2) Septoria Sporenzahl/ml

								Alternaria		Alternaria		Botrytis						Pyknidien

								radicina		alternata		cinerea						Septoria petroselini

						Unbehandelt		14		15		22						3

						50 °C 20 min		1		3		2						0.3

						50 °C 30 min		0.2		4		2						0.3

						53 °C 10 min		0.2		16		2						0.3

						53 °C 20 min		1		23		2						0

								Alternaria

								radicina

						Non-treated		14

						50 °C 20 min		1		Gigante dÌtalia

						50 °C 30 min		0.2

						53 °C 10 min		0.2

						53 °C 20 min		1





DErr445GrPerl

		Unbehandelt		Unbehandelt		Unbehandelt		Unbehandelt		Unbehandelt		1		1

		50 °C 20 min		50 °C 20 min		50 °C 20 min		50 °C 20 min		50 °C 20 min

		50 °C 30 min		50 °C 30 min		50 °C 30 min		50 °C 30 min		50 °C 30 min

		53 °C 10 min		53 °C 10 min		53 °C 10 min		53 °C 10 min		53 °C 10 min

		53 °C 20 min		53 °C 20 min		53 °C 20 min		53 °C 20 min		53 °C 20 min



&A

Page &P

Alternaria  alternata

Botrytis  cinerea

Erysiphe spp.

Gonatobotrys spp.

Septoria petroselini

Befall [%]

Sporenzahl/ml 
x 1 000

88

16

9

20

404.375

18

1

0

0

35

10

1

0.3

0

35.312

43

4

2

0

29.375

19

8

0

0

50.312



DSept1

		Unbehandelt		Unbehandelt

		50 °C 20 min		50 °C 20 min

		50 °C 30 min		50 °C 30 min

		53 °C 10 min		53 °C 10 min

		53 °C 20 min		53 °C 20 min



&A

Page &P

Septoria petroselini  Pyknidien

Septoria petroselini   Sporenzahl

Pyknidien-Befall [%]

Sporenzahl/ml
 x 1 000

62

404

49

35

48

35

52

29

60

50



DWirkspektr.

		Unbehandelt		Unbehandelt		Unbehandelt		Unbehandelt		Unbehandelt

		50 °C 20 min		50 °C 20 min		50 °C 20 min		50 °C 20 min		50 °C 20 min

		50 °C 30 min		50 °C 30 min		50 °C 30 min		50 °C 30 min		50 °C 30 min

		53 °C 10 min		53 °C 10 min		53 °C 10 min		53 °C 10 min		53 °C 10 min

		53 °C 20 min		53 °C 20 min		53 °C 20 min		53 °C 20 min		53 °C 20 min



Erysiphe spp.

Botrytis cinerea

Gonatobotrys spp.

Septoria petroselini Sporenzahl x 10 000

Alternaria alternata

[%]

[%]

9

16

20

40.4375

88

0

1

0

0.35

18

0.3

1

0

3.5312

10

2

4

0

2.9375

43

0

8

0

5.0312

19



DFig10b

		Non treated

		50 °C 20 min

		50 °C 30 min

		53 °C 10 min

		53 °C 20 min



Alternaria radicina

Infection [%]

*)

*)

*)

*)

14

1

0.2

0.2

1



Mittelw445

		

		Sorte		Partie Nr.		Variante		Alternaria		Botrytis		Septoria		Septoria		Erysiphe		Gonatobotrys

								alternata		cinerea		petroselini  1)		petroselini  2)		spp.		spp.

		Grüne		Ö 445

		Perle		9469		Unbehandelt		88		16		62		404375		9		20

						50°C 20 min		18		1		49		35000		0		0

						50°C 30 min		10		1		48		35312		0.3		0

						53°C 10 min		43		4		52		29375		2		0

						53°C 20 min		19		8		60		50312		0		0.3

				1) Septoria Pyknidien

				2) Septoria Sporenzahl/ml

								Alternaria		Botrytis		Erysiphe		Gonatobotrys		Septoria		Septoria

								alternata		cinerea		spp.		spp.		petroselini		petroselini  1)

						Unbehandelt		88		16		9		20		404.375		62

						50 °C 20 min		18		1		0		0		35		49

						50 °C 30 min		10		1		0.3		0		35.312		48

						53 °C 10 min		43		4		2		0		29.375		52

						53 °C 20 min		19		8		0		0		50.312		60

								Septoria petroselini		Septoria petroselini

								Pyknidien		Sporenzahl

						Unbehandelt		62		404

						50 °C 20 min		49		35

						50 °C 30 min		48		35

						53 °C 10 min		52		29

						53 °C 20 min		60		50

								Erysiphe spp.		Botrytis cinerea		Gonatobotrys spp.		Septoria petroselini Sporenzahl x 10 000		Alternaria alternata

						Unbehandelt		9		16		20		40.4375		88

						50 °C 20 min		0		1		0		0.35		18

						50 °C 30 min		0.3		1		0		3.5312		10

						53 °C 10 min		2		4		0		2.9375		43

						53 °C 20 min		0		8		0		5.0312		19

								Septoria petroselini

						Non treated		404.4

						50 °C 20 min		3.5

						50 °C 30 min		35.3

						53 °C 10 min		29.4

						53 °C 20 min		50.3





Sept

		

		Ermittlung des Septoria-Befalls in Petersilien- und Selleriesaatgut

		Methode: Je 150 Samen in feuchter Kammer 3 Tage im Dunkeln. Samen vom Filterpapier abnehmen

		und mit je 2 ml Wasser  1/2 Minute im Vortex Schüttler schütteln, 30 min stehen  lassen, erneut schütteln

		und abgießen. Mindestens 8 Zählungen in der Fuchs-Rosenthal-Kammer durchführen.

		Das Auszählen von Septoria-Pyknidien zur Ermittlung des Septoria-Befalls am Saatgut  führt zu einem falschen Ergebnis,

		da nicht berücksichtigt wird, dass weniger Sporen in den Pyknidien sind.

						Septoria				Wirkungsgrad  (%)

		Saatgut		Variante		Pyknidien (%)		Sporenzahl/ml		der Sporenreduktion

		Petersilie		Unbehandelt		62		404375

		Starca		50° C 20 min		49		35000		91

		Ö445 469		50° C 30 min		48		35312		91

				53° C 10 min		52		29375		93

				53° C 20 min		60		50312		88

		Sellerie		Unbehandelt		20		16914

		Schnittsellerie		50° C 20 min		16		6152		64

		Ernte 98		50° C 30 min		14		4394		74

				53° C 10 min		14		2734		84

				53° C 20 min		13		1914		89



&LPeters.xls&CTab. Sept&F



DWien

		66		61

		76		80

		20		15

		80		83

		18		21



Unbehandelt

50 °C 30 min



KeimfWien

		

				Keimfähigk. Filterpapier								Auflauf Modellvers.								Auflauf Feld

				nach 12 T.				nach 18 T.				nach 10 T.				nach 27 T.				Pfl./m

		Unbehandelt		66				76				20				80				18

		50 °C 30 min		61				80				15				83				21





4459469h

								Befall von Petersiliensaatgut Ernte 99

		Sorte		Partie Nr.		Variante		Versuch		Stemphyllium		Alternaria		Botrytis		Septoria		Septoria		Epicoccum		Penicillium		Erysiphe		Gonatobotrys		Phoma		Aspergillus

								Nr.		spp.		alternata		cinerea		petroselini  1)		petroselini  2)		spp.		spp.		spp.		spp.		spp.		spp.

		Grüne		Ö 445		Unbehandelt		1		1		81		18		48		1294		4		0		27		21		2		9

		Perle		9469		50°C 20 min		1		2		20		2		49		112		0		1		0		0		1		0

						50°C 30 min		1		0		27		2		51		113		2		1		1		0		0		0

						53°C 10 min		1		0		61		6		49		94		5		0		5		0		1		0

						53°C 20 min		1		1		36		6		66		161		2		0		0		1		0		6

						1) Septoria Pyknidien






_1105337047.xls
SellAufl

		Sellerie, Anzucht der Pflanzen für Feldversuche, Auflaufbonitur

		1. Bonitur 22 Tage nach Aussaat								2. Bonitur 28 Tage nach Aussaat								2. Bonitur 42 Tage nach Aussaat

		Variante		Nr.		Auflauf [%]				Variante		Nr.		Auflauf [%]				Variante		Nr.		Auflauf [%]

				1		26.8						1		34.4						1		37.2

		Unbehandelt		2		25.6				Unbehandelt		2		31.6				Unbehandelt		2		39.2

				3		25.6						3		34						3		42.8

		Mittelwert				26.0				Mittelwert				33.3				Mittelwert				39.7

				1		57.2						1		56.4						1		56.4

		53°C 10 min		2		64.4				53 °C 10 min		2		57.6				53 °C 10 min		2		68.8

				3		55.6						3		62.8						3		60.4

		Mittelwert				59.1				Mittelwert				58.9				Mittelwert				61.9

				1		50.8						1		42						1		40.8

		Proradix		2		37.6				Proradix		2		34.4				Proradix		2		36

				3		49.2						3		43.2						3		41.2

		Mittelwert				45.9				Mittelwert				39.9				Mittelwert				39.3

				1		47.2						1		46.4						1		49.2

		53 °C  10 min +		2		38.8				53 °C 10 min +		2		43.6				53 °C 10 min +		2		42.8

		Proradix		3		35.6				Proradix		3		40.8				Proradix		3		47.6

		Mittelwert				40.5				Mittelwert				43.6				Mittelwert				46.5





DSellAufl

		Unbehandelt		Unbehandelt		Unbehandelt

		53 °C 10 min		53 °C 10 min		53 °C 10 min

		PRORADIX		PRORADIX		PRORADIX

		53 °C  10 min + PRORADIX		53 °C  10 min + PRORADIX		53 °C  10 min + PRORADIX



22 Tage nach Aussaat

28 Tage nach Aussaat

42 Tage nach Aussaat

Auflauf [%]

b

ab

a

c

a

ab

c

b

a

a

b

a

26

33

40

59

59

62

46

40

39

41

44

47



SellAuflMittw

		

				22 Tage nach Aussaat		28 Tage nach Aussaat		42 Tage nach Aussaat

		Unbehandelt		26		33		40

		53 °C 10 min		59		59		62

		PRORADIX		46		40		39

		53 °C  10 min + PRORADIX		41		44		47





DBefallErnte1

		Unbehandelt		Unbehandelt

		53 °C 10 min		53 °C 10 min

		PRORADIX		PRORADIX

		53 °C  10 min + PRORADIX A		53 °C  10 min + PRORADIX A



Befall [%]

Erntegewicht [kg]

5.3

6.8

0.3

7.2

3.5

7.4

0.2

8.1



DBefall12

		Unbehandelt		Unbehandelt

		53 °C 10 min		53 °C 10 min

		PRORADIX		PRORADIX

		53 °C  10 min + PRORADIX A		53 °C  10 min + PRORADIX A



1. Bonitur

2. Bonitur

Befall [%]

5.3

21.5

0.3

15.9375

3.5

22.4375

0.2

18.5



BefallMW

		

				1. Bonitur

				Befall [%]		Erntegewicht [kg]

		Unbehandelt		5.3		6.8

		53 °C 10 min		0.3		7.2

		PRORADIX		3.5		7.4

				0.2		8.1

				Befall [%]		Befall [%]

				1. Bonitur		2. Bonitur

		Unbehandelt		5.3		21.5

		53 °C 10 min		0.3		15.9

		PRORADIX		3.5		22.4

				0.2		18.5





DErnt

		Unbehandelt		Unbehandelt

		53 °C 10 min		53 °C 10 min

		PRORADIX		PRORADIX

		53 °C 10 min + PRORADIX A		53 °C 10 min + PRORADIX A



2. Schnitt

1. Schnitt

kg

5.795

6.8

6.47

7.2

6.135

7.4

7.05

8.1



Ernte

		

								1. Schnitt				2. Schnitt

		Variante		Nr.		kg / Parzelle		Anzahl Pflanzenbündel		kg / 72 Pflanzenbündel		kg / Parzelle

				1		4.66		71		4.73		6.4

		Unbehandelt		2		5.96		69		6.22		9.58

				3		10.7		73		10.55		4.84

				4		5.68		69		5.93		2.36

		Mittelwert				6.8		70.5		6.9		5.8

				1		5.08		72		5.08		9.74

		53°C 10 min		2		5.81		72		5.81		8.14

				3		8.7		69		9.08		5

				4		9.28		70		9.55		3

		Mittelwert				7.2		70.8		7.4		6.5

				1		5.98		71		6.06		8.76

		Proradix		2		5.82		72		5.82		9.2

				3		9.46		69		9.87		4.16

				4		8.28		70		8.52		2.42

		Mittelwert				7.4		70.5		7.6		6.1

				1		5		70		5.14		9.98

		53 °C  10 min +		2		6.06		72		6.06		9.72

		Proradix		3		10.82		73		10.67		5.36

				4		10.66		71		10.81		3.14

		Mittelwert				8.1		71.5		8.2		7.1

										kg / Parzelle		kg / Parzelle

										2. Schnitt		1. Schnitt

								Unbehandelt		5.8		6.8

								53 °C 10 min		6.5		7.2

								PRORADIX		6.1		7.4

								53 °C 10 min + PRORADIX A		7.1		8.1





DVglch

		Sporenzahl x 1 000/ml		Sporenzahl x 1 000/ml

		Befall [%] 1. Bonitur		Befall [%] 1. Bonitur

		Befall [%]2. Bonitur		Befall [%]2. Bonitur

		Ernte [kg] 1. Schnitt		Ernte [kg] 1. Schnitt

		Ernte [kg] 2. Schnitt		Ernte [kg] 2. Schnitt



50 °C 30 min

Unbehandelt

5.7

17.6

0.3

5.3

15.9

21.5

6.5

5.8

7.2

6.8



DVglch2

		Nontreated		Nontreated		Nontreated		Nontreated		Nontreated

		53 °C 10 min		53 °C 10 min		53 °C 10 min		53 °C 10 min		53 °C 10 min



Sporenzahl x 1 000/ml

Befall [%] 1. Bonitur

Befall [%] 2. Bonitur

Ernte [kg] 1. Schnitt

Ernte [kg] 2. Schnitt

17.6

5.3

21.5

5.8

6.8

5.7

0.3

15.9

6.5

7.2



Dfig9

		Number of spores x 1 000		Number of spores x 1 000

		Infestation [%],   1. estimation		Infestation [%],   1. estimation

		Infestation [%],  2. estimation		Infestation [%],  2. estimation

		1. Yield [kg]		1. Yield [kg]

		2. Yield [kg]		2. Yield [kg]



Non treated

53 °C 10 min

*)

17.6

5.7

5.3

0.3

21.5

15.9

5.8

6.5

6.8

7.2



VglchSpoBefErnt

		

										Befall [%]		Befall [%]				Ernte [kg]		Ernte [kg]

						Sporenzahl x 1 000/ml				Befall [%] 1. Bonitur		Befall [%]2. Bonitur				Ernte [kg] 1. Schnitt		Ernte [kg] 2. Schnitt

				50 °C 30 min		5.7				0.3		15.9				6.5		7.2

				Unbehandelt		17.6				5.3		21.5				5.8		6.8

						Sporenzahl x 1 000/ml				Befall [%] 1. Bonitur		Befall [%] 2. Bonitur				Ernte [kg] 1. Schnitt		Ernte [kg] 2. Schnitt

				Unbehandelt		17.6				5.3		21.5				5.8		6.8

				53 °C 10 min		5.7				0.3		15.9				6.5		7.2

						Number of spores x 1 000				Infestation [%],   1. estimation		Infestation [%],  2. estimation				1. Yield [kg]		2. Yield [kg]

				Non treated		17.6				5.3		21.5				5.8		6.8

				53 °C 10 min		5.7				0.3		15.9				6.5		7.2





Befall

								1. Bonitur

				NR								Befall [%]																																										Mittelwert

		Unbehandelt		1		2		5		10		0.5		2		2		5		15		5		20		10		15		30		20		10		15		20		20		2		5		10		15		2		2		10.1

				2		15		0.5		0.5		0		2		0		0		0		2		2		2		0		2		0		2		0.5		2		0.5		0.5		0		0		0		2		0.5		1.4

				3		0.5		0.5		0		0		0.5		0.5		0.5		0		0		0.5		0		0.5		0		0		0.5		0		0.5		0		0		0		0		0		0.5		0		0.2

				4		10		5		0.5		0.5		2		0.5		0		15		20		10		5		30		5		10		5		5		10		2		15		2		5		20		25		20		9.3

		Mittelwert gesamt																																																				5.3

		53 °C 10 min		1		0		0.5		0		0.5		0		0.5		0		0		0.5		0		0		0.5		0		0		0		0		0.5		0		0.5		0.5		0		5		2		2		0.5

				2		0.5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.5		0.5		0		0		0		0		0		0		0		0.1

				3		0.5		0.5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.5		0		0		0		0.1

				4		0		0.5		0		0.5		0		0		0		0		0		2		0		0.5		2		2		0		5		0		0		0.5		0		0		0		0		0		0.5

		Mittelwert gesamt																																																				0.3

		Proradix		1		0.5		0.5		2		2		2		0		20		10		25		30		15		15		0.5		0.5		10		5		2		0.5		0.5		0		2		0.5		2		0		6.1

				2		0		0		0		0		0.5		5		0		0		5		0		0.5		2		0.5		2		0		0.5		0		0		0		0.5		0.5		0		0		0		0.7

				3		0.5		2		2		0.5		2		2		0.5		0.5		5		0		0		0.5		0.5		15		25		15		15		2		0		0.5		5		2		0.5		0.5		4.0

				4		0.5		0		0		0.5		0.5		0		0		2		0		0.5		0.5		0		0		0		0.5		10		10		5		30		10		2		0		0.5		5		3.2

		Mittelwert gesamt																																																				3.5

		53 °C  10 min + Proradix		1		0.5		2		0		0		0.5		0		0		0		0		0		0		0.5		0		0		0		2		2		0		0.5		0		0		0		0		0		0.3

				2		0		0		0.5		0		0		0		0.5		5		2		0.5		0		0.5		0		0		0		0.5		0		0		0		0		0		0		0		0		0.4

				3		0		0		0		0		0		0		0		0.5		0.5		0		0		0		0		0		0.5		0.5		0		0		0		0		0		0		0		0		0.1

				4		0		0		0		0		0		0		0		0		0		2		0		0.5		0		0		0		0		0.5		0		0		0		0		0		0		0		0.1

		Mittelwert gesamt																																																				0.2

								2. Bonitur

				NR								Befall [%]																																										Mittelwert

		Unbehandelt		1		30		20		15		15		30		15		15		25		40		25		20		20		30		20		20		30		20		25		40		35										24.5

				2		50		30		10		10		5		5		5		10		10		35		40		15		20		30		10		10		15		20		15		20										18.3

				3		10		10		15		30		15		25		5		10		25		25		10		30		10		20		15		25		30		20		10		15										17.8

				4		20		30		40		30		30		25		40		50		25		15		20		25		15		40		25		30		15		10		15		10										25.5

		Mittelwert gesamt																																																				21.5

		53 °C 10 min		1		15		15		15		25		30		25		20		5		30		30		15		30		40		15		10		25		25		15		10		15										20.5

				2		15		10		10		5		5		5		10		10		10		15		5		5		5		15		10		10		20		10		5		10										9.5

				3		10		5		15		15		10		15		10		10		5		30		25		10		5		5		10		10		10		15		10		10										11.8

				4		30		25		40		20		25		30		10		15		20		25		30		30		20		15		10		20		25		15		20		15										22.0

		Mittelwert gesamt																																																				15.9

		Proradix		1		20		30		25		25		40		30		25		35		25		40		30		30		35		25		25		20		15		20		25		15										26.8

				2		10		15		15		15		25		5		15		15		10		15		25		20		15		10		30		10		10		25		5		10										15.0

				3		25		30		50		25		15		20		25		30		25		25		25		20		15		30		30		20		15		15		20		35										24.8

				4		40		15		20		25		25		30		30		30		25		15		10		15		25		30		25		20		15		30		25		15										23.3

		Mittelwert gesamt																																																				22.4

		53 °C  10 min + Proradix		1		5		5		15		5		10		15		10		5		5		10		5		10		15		10		5		5		10		5		5		10										8.3

				2		10		5		10		5		5		5		20		15		20		20		25		15		10		20		15		10		5		10		15		5										12.3

				3		10		25		30		20		10		25		25		15		10		20		15		5		25		20		15		5		5		5		5		25										15.8

				4		15		30		20		20		25		25		20		35		25		35		20		25		30		15		25		300		15		25		20		30										37.8

		Mittelwert gesamt																																																				18.5






_1097474168.xls
KG2191070

		

						Erfassung  des Befalls von Kohlsaatgut

								Sorte G 219/1070

								% Befall

		Variante		Alternaria		Alternaria		Phoma		Botrytis		Penicillium		Rhizopus		Xanthomonas

				brassicicola		radicina		lingam		cinerea		spp		spp		campestris

		unbehandelte		57		0		47		1		5		0		0?

		Kontrolle

		HW 10 min		31		0		32		9		3		5		1?

		40°C

		HW 20 min		44		0		24		2		8		1		0?

		40°C

		HW 30 min		36		0		16		9		11		0		0?

		40 °C

		HW 10 min		1		1		4		72		0		3		1?

		50°C

		HW 20 min		6		1		1		50		5		0		3?

		50°C

		HW 25 min		7		1		7		69		0		0		0?

		50°C

		HW 10 min		7		2		8		72		5		0		4?

		51°C

		HW 20 min		4		0		3		56		2		0		2?

		51°C

		HW 25 min		6		0		4		100		0		0		2?

		51°C

		HW 10 min		0		0		11		10		3		0		0?

		53°C

		HW 20 min		1		0		8		13		2		1		3?

		53°C

		HW 25 min		7		0		3		15		1		0		2?

		53°C



&L&8S7016760.xls



KG2191070a

						Erfassung  des Befalls von Kohlsaatgut

										Sorte G 219/1070

										% Befall

		Variante		Alternaria		Alternaria		Alternaria		Phoma		Botrytis		Penicillium		Rhizopus		Epicoccum

				brassicicola		radicina		alternata		lingam		cinerea		spp		spp		spp

		unbehandelte

		Kontrolle		39		0		1		8		1		7		0		0

		HW 10 min

		50°C		0		0		1		0		60		1		0		0

		HW 20 min

		50°C		0		0		1		0		59		0		0		0

		HW 25 min

		50°C		0		0		4		2		57		0		0		0

		HW 10 min

		51°C		1		0		2		0		62		0		1		0

		HW 20 min

		51°C		2		1		7		0		44		4		1		1

		HW 25 min

		51°C		1		0		6		0		63		1		0		2

		HW 10 min

		53°C		0		0		0		1		15		0		0		0

		HW 20 min

		53°C		1		0		3		1		12		1		0		0

		HW 25 min

		53°C		0		0		7		0		20		1		0		1



&L&8KG2191070a&C&8 9.8.99



K2191070abc

						Erfassung  des Befalls von Kohlsaatgut

										Sorte G 219/1070

										% Befall

		Variante		Alternaria		Alternaria		Alternaria		Phoma		Botrytis		Penicillium		Rhizopus		Epicoccum

				brassicicola		radicina		alternata		lingam		cinerea		spp		spp		spp

		unbehandelte		57		0				47		1		5		0		0		30.03.

		Kontrolle		39		0		1		8		1		7		0		0		08.08.

				61		0		0		4		1		8		0		0		06.09.

		Mittelwert		52.3333333333		0		0.5		19.6666666667		1		6.6666666667		0		0

		HW 10 min		31		0				32		9		3		5		0

		40°C

		Mittelwert		31		0				32		9		3		5		0

		HW 20 min		44		0				24		2		8		1		0

		40°C

		Mittelwert		44		0				24		2		8		1		0

		HW 30 min		36		0				16		9		11		0		0

		40 °C

				36		0				16		9		11		0		0

		HW 10 min		1		1				4		72		0		3		0

		50°C		0		0		1		0		60		1		0		0

				3		0		0		0		68		2		1		0

		Mittelwert		1.3333333333		0.3333333333		0.5		1.3333333333		66.6666666667		1		1.3333333333		0

		HW 20 min		6		1				1		50		5		0		0

		50°C		0		0		1		0		59		0		0		0

				3		0		0		0		67		0		0		0

		Mittelwert		3		0.3333333333		0.5		0.3333333333		58.6666666667		1.6666666667		0		0

		HW 25 min		7		1				7		69		0		0		0

		50°C		0		0		4		2		57		0		0		0

				4		0		3		0		48		0		0		0

		Mittelwert		3.6666666667		0.3333333333		3.5		3		58		0		0		0

		HW 10 min		7		2				8		72		5		0		0

		51°C		1		0		2		0		62		0		1		0

				2		1		1		0		61		1		1		0

		Mittelwert		3.3333333333		1		1.5		2.6666666667		65		65		2		0

		HW 20 min		4		0				3		56		2		0		0

		51°C		2		1		7		0		44		4		1		1

				0		0		0		0		52		0		0		0

		Mittelwert		2		0.3333333333		3.5		1		50.6666666667		2		0		0

		HW 25 min		6		0				4		100		0		0		0

		51°C		1		0		6		0		63		1		0		2

				1		2		2		0		71		1		0		0

		Mittelwert		2.6666666667		0.6666666667		4		1		67.3333333333		0.8		0		0

		HW 10 min		0		0				11		10		3		0		0

		53°C		0		0		0		1		15		0		0		0

				1		0		0		0		9		1		0		0

		Mittelwert		0.3333333333		0		0		4		11.3333333333		0		0		0

		HW 20 min		1		0				8		13		2		1		0

		53°C		1		0		3		1		12		1		0		0

				0		0		0		0		11		1		0		0

		Mittelwert		0		0		1.5		3		12		1.3333333333		0.3333333333		0

		HW 25 min		7		0				3		15		1		0		0

		53°C		0		0		7		0		20		1		0		1

				0		1		2		0		14		0		0		0

		Mittelwert		2.3333333333		0.3333333333		4.5		1		16.3333333333		0.6666666667		0		0



&L&8Vers 1+2+3



K2191070MitD

		unbehandelt		unbehandelt

		50°C 10min		50°C 10min

		20min		20min

		25 min		25 min

		51°C 10 min		51°C 10 min

		20 min		20 min

		25 min		25 min

		53°C 10 min		53°C 10 min

		20 min		20 min

		25 min		25 min



Alternaria brassicicola

Botrytis cinerea

Varianten

Befall [%]

Befall von Heißwasser-behandeltem Kohlsaatgut Sorte G219/1070

52

1

1

67

3

59

4

58

3

65

2

51

3

67

0

11

0

12

2

16



DErrAltPho

		unbehandelt		unbehandelt

		50°C 10min		50°C 10min

		20min		20min

		25 min		25 min

		51°C 10 min		51°C 10 min

		20 min		20 min

		25 min		25 min

		53°C 10 min		53°C 10 min

		20 min		20 min

		25 min		25 min



Alternaria brassicicola

Phoma  lingam

[%]

52

19.7

1

1.3

3

0.3

4

3

3

2.7

2

1

3

1

0

4

0

3

2

1



K2191070MitT

		Erfassung des Befalls von Kohlsaatgut

		Sorte G 219/1070

				% Befall  (Mittelwert aus 3 Versuchen)

				Alternaria		Botrytis

				brassicicola		cinerea

		Unbehandelt		52		1

		10 min 40°C		31		9

		20min  40°C		44		2

		30min  40°C		36		9

		10min 50°C		1		67

		20min 50°C		3		59

		25 min 50°C		4		58

		10 min 51°C		3		65

		20 min 51°C		2		51

		25 min 51°C		3		67

		10 min 53°C		0		11

		20 min 53°C		0		12

		25 min 53°C		2		16

				% Befall  (Mittelwert aus 3 Versuchen)

				Alternaria		Phoma		Botrytis

				brassicicola		lingam		cinerea

		unbehandelt		52		19.7		1

		50°C 10min		1		1.3		67

		20min		3		0.3		59

		25 min		4		3		58

		51°C 10 min		3		2.7		65

		20 min		2		1		51

		25 min		3		1		67

		53°C 10 min		0		4		11

		20 min		0		3		12

		25 min		2		1		16
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DBefallBer

		Unbehandelt		Unbehandelt

		50°C 10min		50°C 10min

		20min		20min

		25 min		25 min

		51°C 10 min		51°C 10 min

		20 min		20 min

		25 min		25 min

		53°C 10 min		53°C 10 min

		20 min		20 min

		25 min		25 min



Alternaria brassicicola

Phoma lingam

Befall [%]

52

19

1

3

3

2

4

3

3

3

2

2

3

1.4

0

4

0

3

2

1



DErrKohlVerö

		Unbehandelt		Unbehandelt

		50°C 10min		50°C 10min

		20min		20min

		25 min		25 min

		51°C 10 min		51°C 10 min

		20 min		20 min

		25 min		25 min

		53°C 10 min		53°C 10 min

		20 min		20 min

		25 min		25 min



Alternaria brassicicola

Phoma lingam

Befall [%]

Wirkung der Heißwasserbehandlung auf den
Erregerbefall von Kohlsaatgut

52

19

1

3

3

2

4

3

3

3

2

2

3

1.4

0

4

0

3

2

1



DABrass

		Unbehandelt

		10min 50°C

		20min 50°C

		25 min 50°C

		10 min 51°C

		20 min 51°C

		25 min 51°C

		10 min 53°C

		20 min 53°C

		25 min 53°C



Alternaria brassicicola

Befall [%]

Wirkung der Heißwasserbehandlung auf den Befall von Kohl mit 
Alternaria brassicicola

52

1

3

4

3

2

3

0

0

2



DVeröengl

		Non treated		Non treated

		10 min		10 min

		20 min		20 min

		25 min		25 min

		10 min		10 min

		20 min		20 min

		25 min		25 min

		10 min		10 min

		20 min		20 min

		25 min		25 min



Alternaria brassicicola

Phoma lingam

Infection [%]

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

52

19

1

3

3

2

4

3

3

3

2

2

3

1.4

0

4

0

3

2

1



Kohl BefallKeim T

				% Befall  (Mittelwert aus 3 Versuchen)

								Alternaria		Phoma

								brassicicola		lingam

						Non treated		52		19

						10 min		1		3

						20 min		3		2

						25 min		4		3

						10 min		3		3

						20 min		2		2

						25 min		3		1.4

						10 min		0		4

						20 min		0		3

						25 min		2		1

				% Befall  (Mittelwert aus 3 Versuchen)

								Alternaria		Botrytis

								brassicicola		cinerea

						Unbehandelt		52		1

						10min 50°C		1		67

						20min 50°C		3		59

						25 min 50°C		4		58

						10 min 51°C		3		65

						20 min 51°C		2		51

						25 min 51°C		3		67

						10 min 53°C		0		11

						20 min 53°C		0		12

						25 min 53°C		2		16
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KKeimZeitD

		Unbehandelt		Unbehandelt

		50 °C 10 min		50 °C 10 min

		20 min		20 min

		25 min		25 min

		51 °C 10 min		51 °C 10 min

		20 min		20 min

		25 min		25 min

		53 °C 10 min		53 °C 10 min

		20 min		20 min

		25 min		25 min



Keimung

Auflauf

Prozent

Einfluss der Behandlungsdauer auf Keimfähigkeit und Auflauf von Kohlsaatgut (Sorte G 219/1070)

72

84

73

79

77

63

65

55

75

62

72

65

68

57

67

76

49

51

39

51



DKeimBer

		Non treated		Non treated

		50 °C 10 min		50 °C 10 min

		20 min		20 min

		25 min		25 min

		51 °C 10 min		51 °C 10 min

		20 min		20 min

		25 min		25 min

		53 °C 10 min		53 °C 10 min

		20 min		20 min

		25 min		25 min



Germination

Emergence

[%]

72

84

73

79

77

63

65

55

75

62

72

65

68

57

67

76

49

51

39

51



KKeimZeitT

		

		% Befall  (Mittelwert aus 3 Versuchen)

										Alternaria		Botrytis

										brassicicola		cinerea

										52		1

										1		67

										3		59

										4		58

										3		65

										2		51

										3		67

										0		11

										0		12

										2		16

						Germination		Emergence

				Non treated		72		84

				50 °C 10 min		73		79

				20 min		77		63

				25 min		65		55

				51 °C 10 min		75		62

				20 min		72		65

				25 min		68		57

				53 °C 10 min		67		76

				20 min		49		51

				25 min		39		51
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ErregerD

		Unbehandelt		Unbehandelt

		10min 50°C		10min 50°C

		20min 50°C		20min 50°C

		25 min 50°C		25 min 50°C

		10 min 51°C		10 min 51°C

		20 min 51°C		20 min 51°C

		25 min 51°C		25 min 51°C

		10 min 53°C		10 min 53°C

		20 min 53°C		20 min 53°C

		25 min 53°C		25 min 53°C



Alternaria brassicicola

Botrytis cinerea

Prozent

Wirkung der Heißwasserbehandlung auf Schaderreger an Kohlsaatgut (Sorte G 219/1070)

52

1

1

67

3

59

4

58

3

65

2

51

3

67

0

11

0

12

2

16



ErregerT

		Erfassung des Befalls von Kohlsaatgut

		Sorte G 219/1070

				% Befall  (Mittelwert aus 3 Versuchen)

				Alternaria		Botrytis

				brassicicola		cinerea

		Unbehandelt		52		1

		10min 50°C		1		67

		20min 50°C		3		59

		25 min 50°C		4		58

		10 min 51°C		3		65

		20 min 51°C		2		51

		25 min 51°C		3		67

		10 min 53°C		0		11

		20 min 53°C		0		12

		25 min 53°C		2		16
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Keim BefD

		Unbehandelt		Unbehandelt		Unbehandelt		Unbehandelt

		10 min 40°C		10 min 40°C		10 min 40°C		10 min 40°C

		10 min 50°C		10 min 50°C		10 min 50°C		10 min 50°C

		10 min 51°C		10 min 51°C		10 min 51°C		10 min 51°C

		10 min 53°C		10 min 53°C		10 min 53°C		10 min 53°C



Keimung

Auflauf

Alternaria  brassicicola

Botrytis cinerea

Prozent

Befall, Triebkraft und Keimung von heißwasserbehandeltem 
Kohlsaatgut (Sorte G 219/1070)

72

84

52

1

67

84

31

67

73

79

1

65

75

62

3

51

67

76

0

11



KBefKeimT

		% Befall  (Mittelwert aus 3 Versuchen)

						Keimung		Auflauf		Alternaria  brassicicola		Botrytis cinerea

				Unbehandelt		72		84		52		1

				10 min 40°C		67		84		31		67

				10 min 50°C		73		79		1		65

				10 min 51°C		75		62		3		51

				10 min 53°C		67		76		0		11
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Tabelle10
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Tabelle11
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Tabelle12
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Tabelle13
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Tabelle14
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Tabelle15
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Tabelle16
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_1097479636.xls
DErnte2

		Unbehandelt		Unbehandelt

		50 °C 30 min		50 °C 30 min

		PRORADIX		PRORADIX

		50 °C 30 min + PRORADIX		50 °C 30 min + PRORADIX



`Grüne Perle`

2. Schnitt

Erntegewicht 
[kg]

9.14

15.36

12.34

13.54

9.64

13.16

10.28

19.49



DErnte1

		Unbehandelt		Unbehandelt

		50 °C 30 min		50 °C 30 min

		PRORADIX		PRORADIX

		50 °C 30 min + PRORADIX		50 °C 30 min + PRORADIX



`Grüne Perle`

1. Schnitt

[kg]

1.65

3.66

2.15

2.47

1.91

2.98

1.72

4.73



DErnteGrP123

		Unbehandelt		Unbehandelt		Unbehandelt

		50 °C 30 min		50 °C 30 min		50 °C 30 min

		PRORADIX		PRORADIX		PRORADIX

		50 °C 30 min + PRORADIX		50 °C 30 min + PRORADIX		50 °C 30 min + PRORADIX



1. Schnitt

2. Schnitt

3. Schnitt

Erntegewicht
 [kg]

1.65

9.14

14.64

2.15

12.34

19.56

1.91

9.64

16.26

1.72

10.28

16.04



DErntGiIt123

		Unbehandelt		Unbehandelt		Unbehandelt

		50 °C 30 min		50 °C 30 min		50 °C 30 min

		PRORADIX		PRORADIX		PRORADIX

		50 °C 30 min + PRORADIX		50 °C 30 min + PRORADIX		50 °C 30 min + PRORADIX



1. Schnitt

2. Schnitt

3. Schnitt

Erntegewicht 
[kg]

3.66

15.36

17.24

2.47

13.54

17.24

2.98

13.16

17.04

4.73

19.49

16.5



DAbschl.

		Unbehandelt		Unbehandelt		Unbehandelt		Unbehandelt		Unbehandelt

		50 °C 30 min		50 °C 30 min		50 °C 30 min		50 °C 30 min		50 °C 30 min



&A

Page &P

1. Schnitt

2. Schnitt

3. Schnitt

Befall [%]

Erntegewicht [kg]

Befall [%]

1.65

9.14

14.64

3

2.15

12.34

19.56

1.47



DAbschluß

		Unbehandelt		Unbehandelt		Unbehandelt		Unbehandelt

		50 °C 30 min		50 °C 30 min		50 °C 30 min		50 °C 30 min



Befall [%]

1. Ernte [kg]

2. Ernte [kg]

3. Ernte [kg]

3

1.65

9.14

14.64

1.47

2.15

12.34

19.56



DErnteGig

		Gesundvariante		Gesundvariante		Gesundvariante

		Unbehandelt		Unbehandelt		Unbehandelt

		50 °C 30 min		50 °C 30 min		50 °C 30 min

		PRORADIX		PRORADIX		PRORADIX

		50 °C 30 min + PRORADIX		50 °C 30 min + PRORADIX		50 °C 30 min + PRORADIX



1. Schnitt

2. Schnitt

3. Schnitt

Erntegewicht 
[kg]

4.97

17.04

16.7

3.66

15.36

17.24

2.47

13.54

17.24

2.98

13.16

17.04

4.73

19.49

16.5



DVeröJPl

		Infection [%]		Infection [%]

		1. Yield [kg]		1. Yield [kg]

		2. Yield [kg]		2. Yield [kg]

		3. Yield  [kg]		3. Yield  [kg]



Non-treated

50 °C 30 min

Infection [%], 
Yield [kg/plot]

3

1.47

1.65

2.15

9.14

12.34

14.64

19.56



PetErnte

		Petersilie Ernetgewicht 2. Schnitt, 30.08.2000								Standort Bingenheim

				Erntegewicht [kg]		Erntegewicht [kg]		Erntegewicht [kg]		Erntegewicht [kg]		Erntegewicht [kg]		Erntegewicht [kg]

				`Grüne Perle` 1. Schnitt		`Gigante d`Italia` 1. Schnitt		`Grüne Perle` 2. Schnitt		`Gigante d`Italia` 2. Schnitt		`Grüne Perle` 3. Schnitt		`Gigante d`Italia` 3. Schnitt

				0.081		0.131		0.76		1.16		4.32		5.7

		Unbehandelt		0.246		0.544		1.74		3.44		4.5		3.64

				0.676		0.895		3.46		3.34		3.8		5.86

				0.647		2.0882		3.18		7.42		2.02		2.04

		Summe		1.65		3.66		9.14		15.36		14.64		17.24

				0.368		0.403		2.32		2.2		5.8		5.18

		50° C 30 min		0.39		0.457		2.92		2.92		4.96		5.48

				0.676		0.906		3.5		3.5		4.52		3.4

				0.711		1.102		3.6		4.92		4.28		3.18

		Summe		2.15		2.47		12.34		13.54		19.56		17.24

				0.275		0.906		2		4.02		4		3.38

		PRORADIX		0.489		0.807		1.64		3.38		4.02		1.48

				0.726		0.089		3.54		0.76		2.82		4.74

				0.42		1.18		2.46		5		5.42		7.44

		Summe		1.91		2.98		9.64		13.16		16.26		17.04

				0.203		1.115		1.96		4.62		4.92		2.54

		50° C 30 min		0.333		1.317		2.5		4.36		4.58		3.5

		+  PRORADIX		0.523		1.62		3.26		5.95		3.72		4.9

				0.663		0.68		2.56		4.56		2.82		5.56

		Summe		1.72		4.73		10.28		19.49		16.04		16.5

				0.119		1.05		1.16		3.64		2.62		4.46

		Gesundvariante		0.102		0.165		1.12		1.26		2.38		5.72

				0.015		2.07		2.16		6.9		1.9		2.4

				0.275		1.685		2.08		5.24		2.62		4.12

		Summe		0.51		4.97		6.52		17.04		9.52		16.7

				1. Schnitt		2. Schnitt		3. Schnitt				Befall [%]

		Unbehandelt		1.65		9.14		14.64				3

		50 °C 30 min		2.15		12.34		19.56				1.47		`Grüne Perle`

		PRORADIX		1.91		9.64		16.26

		50 °C 30 min + PRORADIX		1.72		10.28		16.04

		Gesundvariante		0.51		6.52		9.52

				1. Schnitt		2. Schnitt		3. Schnitt

		Unbehandelt		3.66		15.36		17.24

		50 °C 30 min		2.47		13.54		17.24		`Gigante d`Italia`

		PRORADIX		2.98		13.16		17.04

		50 °C 30 min + PRORADIX		4.73		19.49		16.5

		Gesundvariante		4.97		17.04		16.7

				1. Schnitt		2. Schnitt		3. Schnitt

		Gesundvariante		0.51		6.52		6.52

		Unbehandelt		1.65		9.14		9.14

		50 °C 30 min		2.15		12.34		12.34		`Grüne Perle`

		PRORADIX		1.91		9.64		9.64

		50 °C 30 min + PRORADIX		1.72		10.28		10.28

				Befall [%]		1. Ernte [kg]		2. Ernte [kg]		3. Ernte [kg]

		Unbehandelt		3		1.65		9.14		14.64

		50 °C 30 min		1.47		2.15		12.34		19.56				`Grüne Perle`

				1. Schnitt		2. Schnitt		3. Schnitt

		Gesundvariante		4.97		17.04		16.7

		Unbehandelt		3.66		15.36		17.24		`Gigante d`Italia`

		50 °C 30 min		2.47		13.54		17.24

		PRORADIX		2.98		13.16		17.04

		50 °C 30 min + PRORADIX		4.73		19.49		16.5

				Infection [%]		1. Yield [kg]		2. Yield [kg]		3. Yield  [kg]

		Non-treated		3		1.65		9.14		14.64

		50 °C 30 min		1.47		2.15		12.34		19.56





DAuflauf

		Unbehandelt		Unbehandelt

		50 °C 30 min		50 °C 30 min

		PRORADIX		PRORADIX

		50 °C 30 min + PRORADIX		50 °C 30 min + PRORADIX



`Grüne Perle´

`Gigante d`Italia´

Pflanzenzahl/m

13.5

17.8

19.9

16.375

16.3

17.875

19.8

24.225



DAufl GigIt

		Gesundvariante

		Unbehandelt

		50 °C 30 min

		PRORADIX

		50 °C 30 min + PRORADIX



Pflanzenzahl /m

19.15

17.8

16.375

17.875

24.225



PetAuflauf

				Auflaufbonitur Petersilie   Pflanzenanzahl in 3 x 1 Meter ermittelt

				1 Monat nach Aussaat

				`Grüne Perle`		`Gigante d`Italia`

				2		6.6

		Unbehandelt		12.3		15.3

				14.3		20.3

				25.3		29						`Grüne Perle´		`Gigante d`Italia´

		Mittelwert Pflanzenanzahl/m		13.5		17.8				Unbehandelt		13.5		17.8

				16		8.3				50 °C 30 min		19.9		16.4

		50° C 30 min		15		10.6				PRORADIX		16.3		17.9

				22		22.3				50 °C 30 min + PRORADIX		19.8		24.2

				26.6		24.3				Gesundvariante		8.4		19.2

		Mittelwert Pflanzenanzahl/m		19.9		16.4

				13.6		16.6

		PRORADIX		13.3		25

				24		11.3

				14.3		18.6						`Gigante d`Italia´

		Mittelwert Pflanzenanzahl/m		16.3		17.9				Gesundvariante		19.2

				13.3		18				Unbehandelt		17.8

		50° C 30 min		20		27.6				50 °C 30 min		16.4

		+  PRORADIX		22.6		25				PRORADIX		17.9

				23.3		26.3				50 °C 30 min + PRORADIX		24.2

		Mittelwert Pflanzenanzahl/m		19.8		24.2

				6.6		22.3

		Gesundvariante		8		8

				6.3		25

				12.6		21.3

		Mittelwert Pflanzenanzahl/m		8.4		19.2





DBonitur

		Unbehandelt		Unbehandelt

		50 °C 30 min		50 °C 30 min

		PRORADIX		PRORADIX

		50 °C 30 min + PRORADIX		50 °C 30 min + PRORADIX



`Gigante d`Italia´

`Grüne Perle´

Befall [%]

1.23

3

1.2

1.47

0.6

2.19

0.6

3.13



DVglchGrPerl

		Unbehandelt		Unbehandelt		Unbehandelt

		50 °C 30 min		50 °C 30 min		50 °C 30 min



Septoria Sporenzahl x 1000

Boniturwert

Erntegewicht

Wirkung der Heißwasserbehandlung auf Septoria-Befall und Ernteertrag von Petersilie (`Grüne Perle`)

40.4

3

9.14

3.5

1.47

12.34



Bon+Gesund

		Gesund

		Unbehandelt

		50 °C 30 min

		PRORADIX

		50 °C 30 min + PRORADIX



`Grüne Perle´

Befall [%]

Befall von Petersilie (Sorte `Grüne Perle´) mit Septoria petroselini 
Feldversuch

0.08

2.92

1.47

2.19

3.13



DWien

		Sporenzahl x 100  000		Sporenzahl x 100  000

		Befall [%]		Befall [%]

		1. Ernte [kg]		1. Ernte [kg]

		2. Ernte [kg]		2. Ernte [kg]

		3. Ernte [kg]		3. Ernte [kg]



Unbehandelt

50 °C 30 min

40.4

3.5

3

1.5

1.65

2.15

9.14

12.34

14.64

19.56



Wien

		

		Grüne Perle

				Sporenzahl x 100  000				Befall [%]		1. Ernte [kg]		2. Ernte [kg]		3. Ernte [kg]

		Unbehandelt		40.4				3		1.65		9.14		14.64

		50 °C 30 min		3.5				1.5		2.15		12.34		19.56





PetBonitur

		Bonitur Septoria-Befall, % Befall, 10 Pflanzen pro Parzelle, davon je 5 Blattwedel,   14.08.00

				`Grüne Perle`		`Gigante d`Italia`

				2.52		0

		Unbehandelt		3.56		0.04						`Gigante d`Italia´		`Grüne Perle´

				3.7		4.89				Unbehandelt		1.23		3

				2.14		0				50 °C 30 min		1.2		1.47

		Mittelwert Pflanzenanzahl/m		3.0		1.23				PRORADIX		0.6		2.19

				1		0				50 °C 30 min + PRORADIX		0.6		3.13

		50° C 30 min		2.04		2.13

				2.5		2.75

				0.35		0.01

		Mittelwert Pflanzenanzahl/m		1.47		1.2

				1.59		0.17

		PRORADIX		0.61		0.03

				3.62		0.11

				2.94		1.92

		Mittelwert Pflanzenanzahl/m		2.19		0.6

		50° C 30 min		0.2		0

		+  PRORADIX		2.59		0.05

				8.49		0.59						Septoria Sporenzahl x 1000		Boniturwert		Erntegewicht

		Mittelwert Pflanzenanzahl/m		3.76		0.2				Unbehandelt		40.4		3		9.14

										50 °C 30 min		3.5		1.47		12.34

		^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^

				Gesund		0.08		`Grüne Perle´

				Unbehandelt		2.92

				50 °C 30 min		1.47

				PRORADIX		2.19

				50 °C 30 min + PRORADIX		3.13






_1097482114.xls
Phpma Felds

				Phoma- Befall an Feldsalat

				Variante		Wdh.		Anzahl befallener Pflanzen

				Unbehandelt		1		5

						2		55

						3		80

						4		21

				Mittelwert				40.25

				Standardabw.				33.7181948904

				50°C 20 min		1		47

						2		27

						3		12

						4		24

				Mittelwert				27.5

				Standardabw.				14.5258390463

				53°C 10 min		1		23

						2		47

						3		16

						4		9

				Mittelwert				23.75

				Standardabw.				16.520189668

				Sorte		1		19

				"Medaillon"		2		41

				Bingenheim		3		12

						4		7

				Mittelwert				19.75

				Standardabw.				14.997221965





DPhomaFeld

		Unbehandelt		Unbehandelt

		50°C 20 min		50°C 20 min

		53°C 10 min		53°C 10 min

				19.7



Befallene Samen (%)

Befallene Pflanzen (%)

Befall [%]

Wirkung der Heißwasserbehandlung auf den Befall mit Phoma valerianella an Feldsalat

34

40.2

4

27.5

3

23.7



DVeröJPl

		Seed infection
[%]		Seed infection
[%]		Seed infection
[%]

		Plant infection [%]
1. estimation		Plant infection [%]
1. estimation		Plant infection [%]
1. estimation

		Plant infection [%]
2. estimation		Plant infection [%]
2. estimation		Plant infection [%]
2. estimation



Non-treated

50 °C 20 min

53 °C 10 min

Infection [%]

*)

*)

34

4

3

40.2

27.5

23.7

82

67

59



TPhoma Feld

		

				Phoma-Befall an Feldsalat

		Sorte		Variante		Befallene Pflanzen (%)		Standardabweichung						Befallene Samen (%)		Befallene Pflanzen (%)

						Mittelwert aus 4 Wdh.

				Unbehandelt		40.2		33.7				Unbehandelt		34		40.2

		Vit

				50°C 20 min		27.5		14.5				50°C 20 min		4		27.5

				53°C 10 min		23.7		16.5				53°C 10 min		3		23.7

		Medaillon				19.7		15								19.7

		Bingenheim

								[%]		1. estimation		2. estimation

								Seed infection		Plant infection [%]		Plant infection [%]

						Non-treated		34		40.2		82

						50 °C 20 min		4		27.5		67

						53 °C 10 min		3		23.7		59





Tabelle3

		






_1097474307.xls
XanthomW.1

		Xanthomonas Infektionsversuche

		Methode:Chinakohlpflanzen (Sorte Cantoner Witkrop ) im 3-Blattstadium wurden mit Xanthomonas-

		Bakteriensuspensionen infiziert. Die Suspensionen wurde mit Injektionsnadeln in die Blattadern der 3

		untersten Blätter  injiziert, außerdem wurden an jedem Blatt 3 Verletzungsstellen mit der Nadel gesetzt

		und die Bakteriensuspension darüber getropft. Die Pflanzen wurden im Labor bei 25-30°C aufgesellt.

		Pro Versuch wurden 6 Pflanzen mit je 3 Blättern infiziert.Herstellung der Bakteriensuspension:

		2,5 g Saatgut mit Hammer zerschlagen, mit 25 ml  NaCl-Lösung (0,85 %) versetzten, 30 min bei 133 U/min schütteln,

		durch 2-3 Lagen  Mull filtrieren, Filtrat bei 10000 U/min und 15°C 20 min zentrifugieren, Pellet mit 2 ml NaCl-Lösung

		resuspendieren.

		Auswertung:

		Beginnend nach 6 Tagen, jedes infizierte Blatt auf Läsionen und typisches V-fömiges Absterben an den Blatträndern

		bewerten    0= kein Schaden

		1= schwacher Schaden

		2= mittlerer Schaden

		3= starker Schaden

		1. Versuch 16.06.00

								Boniturnote		Boniturnote		Boniturnote		Boniturnote

		Variante		Pflanze		Blatt		nach 6 Tagen		nach 7 Tagen		nach 10 Tagen		nach 12 Tagen

		Xanthomonas		1		1		1		0		3		3

		campestris				2		1		0		1		1

		campestris				3		0		1		0		2

				2		1		2		2		1		2

						2		1		1		1		2

						3		0		1		1		2

				3		1		0		1		3		3

						2		0		1		1		1

						3		0		1		0		1

				4		1		2		1		2		1

						2		0		0		2		2

						3		0		0		0		0

				5		1		0		1		1		1

						2		0		0		1		2

						3		0		0		2		1

				6		1		1		1		1		0

						2		0		0		1		1

						3		0		0		0		1

		Mittelwert						0.44		0.61		1.17		1.44

		Unbehandelt		1		1		0		1		3		3

		Kohlsaatgut				2		0		0		1		2

		Marner				3		0		0		0		1

		Lager		2		1		1		1		2		3

		Weiss				2		0		1		1		1

		Ö 279 5852				3		0		0		2		1

				3		1		0		2		2		3

						2		0		1		1		1

						3		2		1		1		1

				4		1		0		1		1		2

						2		0		0		0		1

						3		0		0		1		1

				5		1		2		3		2		3

						2		1		1		1		2

						3		0		0		1		1

				6		1		1		1		3		3

						2		0		1		1		2

						3		0		0		0		1

		Mittelwert						0.39		0.77		1.27		1.76





XantomW.2

		Fortsetzung

								Boniturnote		Boniturnote		Boniturnote		Boniturnote

		Variante		Pflanze		Blatt		nach 6 Tagen		nach 7 Tagen		nach 10 Tagen		nach 12 Tagen

		50°C 30 min		1		1		0		1		1		1

		Kohlsaatgut				2		0		0		1		1

		Marner				3		0		0		1		2

		Lager		2		1		0		1		1		1

		Weiss				2		0		0		1		1

		Ö 279 5852				3		0		0		1		1

				3		1		0		1		1		1

						2		0		1		1		1

						3		0		0		0		0

				4		1		1		1		1		1

						2		0		0		0		1

						3		0		0		0		2

				5		1		Raupe		Raupe		Raupe		Raupe

						2		Raupe		Raupe		Raupe		Raupe

						3		Raupe		Raupe		Raupe		Raupe

				6		1		0		1		2		1

						2		0		0		1		2

						3		0		0		0		1

		Mittelwert						0.07		0.40		0.80		1.13

		Proradix plus		1		1		1		1		0		3

		50°C 30 min				2		0		1		0		1

		Kohlsaatgut				3		0		1		1		1

		Marner		2		1		0		2		3		2

		Lager				2		0		2		2		2

		Weiss				3		0		0		0		1

		Ö 279 5852		3		1		1		1		3		2

						2		0		1		1		1

						3		0		0		1		0

				4		1		0		1		2		0

						2		0		0		1		1

						3		0		0		1		1

				5		1		0		0		0		1

						2		0		0		0		0

						3		0		0		1		1

				6		1		0		1		1		2

						2		0		0		1		2

						3		0		1		0		1

		Mittelwert						0.11		0.65		0.99		1.22

		53°C 20 min		1		1		0		1		1		2

		Kohlsaatgut				2		0		1		1		1

		Marner				3		0		0		0		1

		Lager		2		1		1		1		1		2

		Weiss				2		0		1		1		1

		Ö 279 5852				3		0		0		1		1

				3		1		1		1		1		2

						2		0		1		1		2

						3		0		0		0		0

				4		1		0		1		1		1

						2		0		1		0		1

						3		0		0		0		1

				5		1		1		1		1		1

						2		1		1		1		1

						3		0		0		1		1

				6		1		0		1		1		2

						2		0		1		1		1

						3		0		0		0		1

		Mittelwert						0.22		0.67		0.74		1.22





Rotk

		Infektionsversuche mit Rotkohlsaatgut, 2,5 ml der Infektionslösung wurden auf 5  Pflanzen verteilt

		Bewertung des Befalls der ganzen Pflanze												Vergleich :ohne Infektion

						Boniturnote		%		Boniturnote		%		Boniturnote		Boniturnote		%		Boniturnote		%

		Variante		Pflanze		nach 6 Tagen		WG		nach 7 Tagen		WG		nach 10 Tagen		nach 12 Tagen		WG		nach 18 Tagen		WG

		Xanthomonas		1		2				2				2						2

		campestris		2		0				1				2						2

		campestris		3		1				0				0						1

				4		0				1				1						1

				5		1				1				1						2

		Mittelwert				0.8				1				1.2						1.6

		Unbehandelt		1		1				0				1						1

		Kohlsaatgut		2		1				1				1						1

		Rotkohl		3		2				1				1						2

				4		1				1				1						2

				5		0				1				1						2

		Mittelwert				1				0.8				1						1.6

		50°C 30 min		1		1				0				1						1

		Kohlsaatgut		2		0				1				1						1

		Rotkohl		3		1				1				1						1

				4		1				0				0						1

				5		0				0				0						0

		Mittelwert				0.6		40		0.4		50		0.6				40		0.8

		Proradix plus		1		1				1				1						1

		50°C 30 min		2		1				1				1						1

				3		1				0				1						1

				4		1				0				0						2

				5		0				0				1						2

		Mittelwert				0.8		20		0.4		50		0.8				20		1.4

		Ohne																		1

		Behandlung																		1

																				1

																				1

																				0

								Symptome nicht mehr von welkem Blatt zu unterscheiden bei letzter Bonitur





DXaR

		X. campestris      campestris		X. campestris      campestris

		Unbehandelt		Unbehandelt

		50 °C 30 min		50 °C 30 min

		Proradix                  + 50 °C 30 min		Proradix                  + 50 °C 30 min



nach 6 Tagen

nach 12 Tagen

Boniturwert

Boniturwert

0.8

1.2

1

1

0.6

0.6

0.8

0.8



GesamtR

		

				nach 6 Tagen		nach 12 Tagen

		X. campestris      campestris		0.8		1.2

		Unbehandelt		1		1

		50 °C 30 min		0.6		0.6

		Proradix                  + 50 °C 30 min		0.8		0.8





DXaW

		X. campestris    campestris		X. campestris    campestris

		Unbehandelt		Unbehandelt

		50 °C 30 min		50 °C 30 min

		PRORADIX            + 50 °C 30 min		PRORADIX            + 50 °C 30 min

		53 °C 20 min		53 °C 20 min



6 Tage nach Infektion

12 Tage nach Infektion

Xanthomonas-Befall [Boniturwert]

0.44

1.44

0.39

1.76

0.07

1.13

0.11

1.22

0.22

1.22



DFig7Verö

		X. campestris pv.  campestris		X. campestris pv.  campestris

		Non-treated		Non-treated

		50 °C 30 min		50 °C 30 min

		53 °C 20 min		53 °C 20 min



6 days after infection

12 days after infection

Infection index

0.44

1.44

0.39

1.76

0.07

1.13

0.22

1.22



GesamtW

		Xanthomonas c.c. Infektionsversuche

				Boniturnote		%		Boniturnote		%		Boniturnote		%		Boniturnote		%

		Variante		nach 6 Tagen		WG		nach 7 Tagen		WG		nach 10 Tagen		WG		nach 12 Tagen		WG

		Xanthomonas

		campestris		0.44				0.61				1.17				1.44

		campestris

		Unbehandelt

		Kohlsaatgut

		Marner		0.39				0.77				1.27				1.76

		Lager

		Weiss

		Ö 279 5852

		50°C 30 min		0.07		82		0.40		48		0.80		37		1.13		46

		Proradix plus		0.11		72		0.65		84		0.99		22		1.22		31

		50°C 30 min

		53°C 20 min		0.22		44		0.67		13		0.74		42		1.22		31

				6 Tage nach Infektion		12 Tage nach Infektion

		X. campestris    campestris		0.44		1.44

		Unbehandelt		0.39		1.76

		50 °C 30 min		0.07		1.13

		PRORADIX            + 50 °C 30 min		0.11		1.22

		53 °C 20 min		0.22		1.22

				6 days after infection		12 days after infection

		X. campestris pv.  campestris		0.44		1.44

		Non-treated		0.39		1.76

		50 °C 30 min		0.07		1.13

		53 °C 20 min		0.22		1.22






_1097473997.xls
DAlt.8900

		Unbehandelt		Unbehandelt		Unbehandelt

		40°C 10 min		40°C 10 min		40°C 10 min

		20 min		20 min		20 min

		30 min		30 min		30 min

		50°C 10 min		50°C 10 min		50°C 10 min

		20 min		20 min		20 min

		25 min		25 min		25 min

		51°C 10 min		51°C 10 min		51°C 10 min

		20 min		20 min		20 min

		25 min		25 min		25 min

		53°C 10 min		53°C 10 min		53°C 10 min

		20 min		20 min		20 min

		25 min		25 min		25 min



A. radicina

A. dauci

A. alternata

Befall [%]

Wirkung der Heißwasserbehandlung auf Alternaria-Arten an Möhrensaatgut

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

3

10

59

2

6.5

36

3

5.5

31

3

7

32

1.25

1.25

6

0.75

0.75

2

0.25

0.25

1

1.5

0.7

5

0

1

1

0

0.5

0.25

1.25

0.25

3

0

0.25

1

0

0

0.5



DFigJPl

		Non treated		Non treated

		10 min		10 min

		20 min		20 min

		30 min		30 min

		10 min		10 min

		20 min		20 min

		25 min		25 min

		10 min		10 min

		20 min		20 min

		25 min		25 min

		10 min		10 min

		20 min		20 min

		25 min		25 min



Alternaria dauci

Alternaria radicina

Infection [%]

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

*)

10

3

6.5

2

5.5

3

7

3

1.25

1.25

0.75

0.75

0.25

0.25

0.7

1.5

1

0

0.5

0

0.25

1.25

0.25

0

0

0



T8900

		Möhre Sorte Ö 431/8900

				Alt. radicina		Alt. dauci		Alt. alternata		Keimung		Triebkraft		Botrytis cinerea

		unbehandelt		3		10		59		60		94		42

		40°C 10 min		2		6.5		36						17

		20 min		3		5.5		31						13

		30 min		3		7		32						27

		50°C 10 min		1.25		1.25		6		82		85		0.5

		20 min		0.75		0.75		2		84		90		1.25

		25 min		0.25		0.25		1		74		82		1.25

		51°C 10 min		1.5		0.7		5		76		85		1

		20 min		0		1		1		77		92		2.75

		25 min		0		0.5		0.25		72		93		1

		52°C 20 min		0		0.75		1		72		93		2.25

		53°C 10 min		1.25		0.25		3		75		88		3.25

		20 min		0		0.25		1		69		86		7

		25 min		0		0		0.5		64		87		2

				A. radicina		A. dauci		A. alternata										Alternaria dauci		Alternaria radicina

		Unbehandelt		3		10		59								Non treated		10		3

		40°C 10 min		2		6.5		36								10 min		6.5		2

		20 min		3		5.5		31								20 min		5.5		3

		30 min		3		7		32								30 min		7		3

		50°C 10 min		1.25		1.25		6								10 min		1.25		1.25

		20 min		0.75		0.75		2								20 min		0.75		0.75

		25 min		0.25		0.25		1								25 min		0.25		0.25

		51°C 10 min		1.5		0.7		5								10 min		0.7		1.5

		20 min		0		1		1								20 min		1		0

		25 min		0		0.5		0.25								25 min		0.5		0

		53°C 10 min		1.25		0.25		3								10 min		0.25		1.25

		20 min		0		0.25		1								20 min		0.25		0

		25 min		0		0		0.5								25 min		0		0
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