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Fig. 1. Diagram of soil steam disinfection method.  A: Design of main stcam pipes and soil temperature
sensor on soil surface. B: Length, distance and cxit of stecam of branch pipes on cach main
steam pipe in soil.  C: Distance between two main steam pipes on each plot.
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Fig. 2. The monthly average temperature in Houli.

Solid linc (m===): Period of three field trials

conducted. Dashed line () - Period of lily growing season in Houli.
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Fig. 3. Effect of soil steam disinfection and methyl bromide treatments to control lily yellowing
diseases. A: The first trial period was from Mar. to Jun., 1996. B: The second trial period was
from Jan. to Apr., 1997. 60°C: Soil was treated with steam at 60°C for 30 min. 80°C: Soil
was treated with steam at 80°C for 20 min. MB: Soil was treated with methyl bromide(28.3
g/m?). Control: Soil without any treatment. Mean in each trial followed by the same letter did
not differ significantly (p=0.035) according to Duncan's New Multiple's Range Test. Error Bars
= Mean =+ Standard Error.
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Duration effect of control lily yellowing diseascs by soil stcam disinfection treatments in the
second lily crop.  S1: For the first lily crop, soil was treated with steam, kept at 60°C for 30
min. (60°C) or 80°C for 20 min. (80°C), and fumigated with methyl bromide (MB), then the
second lily crop was cultured without further soil treatment.  S2: Soil was not treated for the
first lily crop, but was treated with steam (60°C-2 and 80°C-2) before the second lily crop.
Methyl bromide (rcatment was applicd both in the first and the second lily crop (MB-2).
Control: Soil without any treatment. The trial period was from May to July, 1997. Mean
followed by the samc letter did not differ significantly (p=0.05) according to Duncan's New
Multiple's Range Test.  Error Bars = Mean Standard Error.
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Table 1. Effect of soil steam disinfection and methyl bromide (MB) treatment on the quality of cut lily

(Lilium onental hybrid cv. Stargazer)

Quality of cut lily”

Soil trcatment” Length Fresh No. of flower

(cm) weight (g) per plant
First trial: June, 11, 1996

60°C 71.1bc” 77.0 be 39b

80°C 72.5¢ 86.5¢ 3.7 ab

MB 70.2b 66.7 ab 3.8ab

Control 67.9a 60.5a 36a

Second trial: April, 15, 1997

60°C 77.1a 8l.8a 33a

80°C 78.4 ab 91.5b 36b

MB 79.0 ab 86.3 ab 34ab

Control 803D 8l6a 35ab

Y Sec explanation of fig. 3.

¥ Length, fresh weight and no. of flower: Mean of 30 cut lilies in each replicate.

All cut lilies were

harvested according to the marketable standard. Each trcatment has 3 replicate, 90 cut lilics per

replicate.

¥ In each trial period, means in the same column followed by the same letter are not significantly
different (p=0.05) according to Duncan's New Multiple Range test.
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Table 2. Duration effect of soil steam disinfection and methyl bromide (MB) treatment on the quality of
cut lily in the second crop which was planted at May, 1997 '

Quality of cut lily”
Soil treatment" Length Fresh No. of flower
(cm) weight (g) per plant
s1”
60°C 63.6a” 443 ab 22a
80°C 66.6b 46.3 abc 23a
MB 62.0a 44.7 ab 23a
$27
60°C-2 66.8b 52.0d 24a
80°C-2 67.6b 50.2 cd 22a
MB*" 63.0a 48.8 bed 23a
Control 63.8a 428a 22a

' See explanation of fig. 3.
2 See footnote 2 of table 1.

Lily was cut at Jul., 16, 1997,

% S No further soil treatment was conducted but the plots had been treated in the last crop which was

planted at Jan., and cut at Apr., 1997.

S2: The plots were treated in this crop, but not treated in the last crop which was planted at Jan,, and

cut at Apr., 1997.

Control: Soil without any treatment in the last and this crop.

4

]
2

according to the Duncan's New Multiple Range test.

Methyl bromide applied continuously both in the first and the second lily crop.
Means in the same column followed by the same letter are not significantly different (p=0.05)
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Table 3. Effect of soil steam disinfection and methyl bromide (MB) treatments on the longevity of cut

lily in water"

Soil treatment?

Longevity (days) of cut lily in water (%)*

5 7 9 11
S
60°C 59.8 b% 402 a
80°C 55.0b 45.0a
MB 583b 417a
S2
60°C-2 206 a 39.4 ab 37.8a 22a
80°C-2 6.6a 15.4 a 743b° 37a
MB” 554D 4462
Control 133a 469D 376a 22a

U Lily was cut at July, 16, 1997,
2 See explanation of fig. 3.

¥ Longevity (days) of cut lily in water (%): Percentage of longevitv (days) of cut lilies in water. Date
was counted after the last flower of cut lily was dropped. Each treatment has 3 replicates, 15 cut lilies

per replicate,
+59 See footnote 3. 4, 5 of table 2.
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ABSTRACT

Lee, M. L., and Leu, L. S. 1998. Control of lily yellowing diseases by soil steam
disinfection. Plant Prot. Bull. 40: 251 - 264. (Pesticides Application Department, Taiwan
Agricultural Chemicals and Toxic Substances Rescarch Institute, Wufeng, Taichung, Taiwan
413, R.O.C)

Control of lily yellowing discases caused by Fusarium oxysporum . sp. filii or
Rhizoctonia solani was conducted in a lily monocultural field with Lilium oriental hybrid cv.
Stargazer. Soil was steamed at 60°C for 30 mun. or 80°C for 20 min. Methyl bromide
(28.3g/m*) and blank were used as control treatments. The discase control was not
significantly different between 60°C and 80°C treatments during 2 years' three trials. The
disease incidence of steam treatments were less than methyl bromide treatment and blank
control. The disease incidences occurred in 60°C, 80°C, methyl bromide and blank treatments
were 14.6, 5.7, 57.7 and 46.3% in 1996 and 22,06, 3.9 and 7.8% in 1997, respectively. To
observe the duration effect of soil steam disinfection, trials including S1 in which the soil was
treated with steam for the first lily culture crop, but without further soil treatment for the
second crop, and S2 in which the soil was not treated with steam on the first lily crop, but was
treated with steam before the second lily crop were undertaken. Effect of disease control
between S1 and S2 trials was not significantly different, but disease control of both $1 and S2
trials was significantly better than blank control. In S1 trial, discasc incidence of 60°C and 80
‘C treatments were 5.2 and 2.2% respectively, while for methyl bromide, it was 12.9%, and in
82 tnal, disease incidence of 60°C and 80°C treatments were 10.2 and 11.1%, respectively,
and 7.3% for methyl bromide continuously treated block. Disease incidence of blank control
was as high as 33.9%. The result revealed that the control effect of S1 trial could last two
continuous lily growing periods for 7 months. Except for the disease control effect by soil
steam disinfection, 80°C treatment enhanced the quality of cut lily than 60°C and methyl
bromide treatments. Soil steam disinfection indeed controlled the lily yellowing discase
significantly and raised the quality of cut lily with the best treatment by 80°C for 20 min.
which could last two continuous lily growing periods and overcome the lily monoculture
problem.

(Key words: Lilium sp.. lily yellowing diseases, monoculture problem, soil stcam disinfection,
disease control)





