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Fig. 1. Self-propelled soil steam sterilizer Fig. 2. Schematic diagram of disinfection operation
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Fig. 3. Temperature record of soil layer with steam disinfection
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Table 1. Effects and changes of steam treatment on physical and chemical properties of soil

]S
il ZEIRHAT KR % —{HA
7RIS AT 0.93 — —
EC (1:5) R - 1.14® 0.74°
(dS/m) 5,10 5358 — 0.73° 0.23°
AR S i - 1.51° 0.38"
ZEIRHT 7.36 - -
pH R - 7.36" 7.66°
(1:1) KI5, 10 S35 — 7.53° 7.79°
IR S5 oreE — 7.28° 7.82°
7R 6.5 — —
HHE RS — 6.5 5.8°
(7o) 355,10 4y 5% - 6.1° 5.4°
RS i — 59 5.8°
ZEIRHI 0.48 — —
A R - 0.49" 0.31°
(%) FEIR 10 SygE — 0.44* 0.23
2R S i - 0.51° 0.28"
ZRHT 513.8 — —
B RS - 518.3° 572.8°
(mg/kg) JEYR 10 Sy — 527.3° 573.9°
IR S5 oreE - 508.0° 575.3°
ZEHI 611.1 — —
Qe RS — 626.8° 615.8°
(mg/kg) FEIR 10 g — 605.6° 277.1°
RS i — 672.2° 430.8"

it © [E—HI A FTbf SRS R R R AE B0 2 BN e 72 SR B (P = 0.05)
Note: Those with the same English letters in the same column have no significant difference (P =
0.05) measured by Duncan’s variable domain.
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Table 2. Effects and Changes of Steam Treatment on Soil Microorganisms

]S
[Fasid ZE AT EIR% —{HA
7RI 37.2 — —
FDA - o - 37.1a 8.9a
;‘rgyi‘;‘f{;ff““‘/g 10 455 - 8.1b 6.0a
RIS oy — 25.0a 8.9a
ZESHI 579 % 10° — —
SGERE SR R — 6.48 x 10°a 8.02 x 10°
CFU 35,10 Sy 5% — 1.11 x 10%a 1.03 x 10°
AR S i — 7.04 x 10*a 7.64 % 10°
ZEIR AT 6.11 x 10° — —
RSB R — 4.08 x 10°a 247 x 10°a
CFU 35,10 Sy 5% — 9.26 x 10%a 4.49 x 10%a
AR S i — 3.15x 10%a 3.14 x 103a
ZEIR AT 4.63x10 — —
USSR IR — 5.56 x 10 1.35x 10°
CFU £S5 10 35 — N.D. N.D.
RIS o — N.D. 4.49x 10
ZER AT 8.96 x 10* — —
AR B R — 1.06 x 10°a 1.50 x 10*a
CFU 35,10 Sy 5% — 5.56 x 10°b 1.17 x 10*a
AR S i — 1.50 x 10*b 9.20 x 10°a

it ¢ [E—HI A PSR SC R R R AE B0 5 R 2 BN e 72 SR B (P = 0.05)
Note: Those with the same English letters in the same column have no significant difference (P =
0.05) measured by Duncan’s variable domain.
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Fig. 4-1. The record of the cumulative growth height of Eustoma ‘Chaconne White’ per week with
the 5-minutes steam-treated continuous cropping soil
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Fig. 4-2. The record of the cumulative growth height of Eustoma ‘Chaconne White’ per week with
the 10-minutes steam-treated continuous cropping soil
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The record of the cumulative growth height of Eustoma ‘Umi Honoka’ per week with the
S-minutes steam-treated continuous cropping soil
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The record of the cumulative growth height of Eustoma ‘Umi Honoka’ per week with the
10-minutes steam-treated continuous cropping soil
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Table 3-1. The growth characteristics of Eustoma ‘Chaconne White’ in the sick soil treated with
steam sterlization

Plant height First flower  Stem diameter Flower Node
Treatment .
e B (cm) height (cm) (mm) number number
- teE thitEE B i8S B
5 mins 75.1a 33.3a 4.5a 6.7a 7.8a
CK 53.9b 25.3b 3.8b 4.3b 7.1b
10 mins 84.6a 37.6a 3.9a 5.8a 8.0a
CK 45.4b 20.1b 2.1b 2.7b 6.8b

Mean separation within columns and cultivars by LSD test at P = 0.05.
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Table 3-2. The growth characteristics of Eustoma ‘Chaconne White’ in the sick soil treated with
steam sterlization

Aerial parts Roots lenoth
Treatment & FRER RO(ztcnell)lgt
il Fresh weight (g) Dry weight (g) Fresh weight (g) Dry weight (g) e
frE FZE frE FZE
S mins 35.33a 5.64a 0.78a 0.17a 7.1a
CK 16.56b 2.83b 0.36b 0.08b 5.5b
10 mins 33.63a 5.04a 0.77a 0.15a 6.8a
CK 13.10b 2.10b 0.32b 0.07b 5.7a

Mean separation within columns by LSD test at P = 0.05.

R 41 DR RO UR B HEE LIRS R B TR

Table 4-1. The growth characteristics of Eustoma ‘Umi Honoka’ in the sick soil treated with steam

sterlization

Plant height First flower  Stem diameter Flower Node
Treatment .
T (cm) height (cm) (mm) number number
" GSE] ritEE AL fE8 2L
5 mins 77.0a 35.3a 3.4a 8.6a 9.0a
CK 46.5b 22.8b 1.9b 3.5b 8.0b
10 mins 80.7a 32.6a 3.1a 6.8a 9.0a
CK 37.5b 21.9b 1.5b 2.6b 8.2b

Mean separation within columns and cultivars by LSD test at P = 0.05.
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Table 4-2. The growth characteristics of Eustoma ‘Umi Honoka’ in the sick soil treated with steam

sterlization
Aerial parts Roots length
Treatment s e FRER Roo(::;r)lgt
[t Fresh weight (g) Dry weight (g) Fresh weight (g) Dry weight (g) HE
ff e HZE ff e HZE
5 mins 36.39a 5.19a 0.84a 0.17a 7.1a
CK 11.88b 1.87b 0.43b 0.09b 6.9a
10 mins 31.37a 4.23a 0.82a 0.14a 5.6a
CK 8.59b 1.26b 0.40b 0.08b 5.3a

Mean separation within columns by LSD test at P = 0.05.
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Experimental investigation and analysis of
self-propelled soil steam disinfection machine
overcoming eustoma continuous cropping
disorder'

Yang, C. F., Y. T. Chang and C. C. Pan’

Abstract

Continuous cropping obstacles caused by long-term continuous use of farmland not only cause
poor growth and development of crops, but also affect quality and yield. Improving continuous
cropping obstacles can be adjusted from the aspects of fertilization methods, microbial preparations,
soil additives and other materials, and can also be improved through physical methods such as
flooding and heating. In this study, the greenhouse soil with Eustoma continuous cropping obstacles
was used to carry out experimental research with a self-propelled soil steam disinfection machine.
The main investigation items include soil temperature monitoring, soil properties, microbes and
Eustoma growth. The temperature monitoring of the soil layer shows that using a steam nail pipe
inserted into the soil layer to introduce steam can make the soil heat up quickly. And after the
steam supply is stopped, the heat insulation of soil can be used to maintain the soil temperature
for a longer time and improve the disinfection effect. The impact of soil steam treatment on soil
indicators includes: soil electrical conductivity (EC), pH, organic matter, total nitrogen, available
phosphorus, and exchangeable potassium. No significant decrease was observed after steam
treatment, but the soil FDA ( Fluorescein diacetate hydrolysis) reaction decreased and reached a
significant difference, indicating that 10 minutes of treatment will affect the activity of relevant
microbial enzymes. The results of cultivable microorganisms were similar to the results of the FDA.
After the treatment, all the populations showed a downward trend. After two months, except for the
potassium-soluble bacteria that were treated for 10 minutes, all the populations gradually recovered.
The growth survey of Eustoma showed that the growth vigor of the two Eustoma species tested
in the steam-treated area was better than that in the untreated area. Steam treatment of continuous
cropping soil for 10 minutes has a better improvement effect, but the cut flower cultivation after 5
minutes of treatment has reached the quality acceptable to the market.

What is already known on this subject?

In the current method of soil steam disinfection, the steam from the soil surface is difficult to
reach the deep soil layer through heat conduction or infiltration, which affects the disinfection
effect.

What are the new findings?
The self-propelled soil distinfection machine is driven by electricity, which will not cause air
pollution and noise, and is suitable for working in the greenhouse.

What is the expected impact on this field?
The technology can be applied to improve continuous cropping obstacles, to reduce the use of
chemical agents and to reduce labor costs.
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