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Table 1. Lethal temperature of soil biophase and weeds (Treatment time: 30 minutes)
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Fig. 1. Self-propelled soil steam sterilizer
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2. ZRARETIR
Fig. 2. Steam Nail Bed

3. GRAPHTEC GL-240 &kl4t %25
Fig. 3. GRAPHTEC GL-240 Data logger

(Z) BB
HRIVHBERE R RIESE » (FREFRHEE AR ABTEEEL - TRETIR ~ 250708
7510 73§ ~ $RTTHETIR ~ B8 3 ORAVRR Y - BINEREENIERERE > IFEESE
A B R R A T T (R SR P2 - B SRR A0IE 4 Fos - AWTSEH] A Arduino Uno
WRAE R R0 - S / i AR R RN 25 (R st Rz RIAHE 2 21@hes (Actuator)
A EENESE R R4  SMERCHIZS REARANIE 5 Fiom - EZECHIES R ST RO E

71



SRS R RIS UALHE 80 5

ZHRPREARE (18 6 ) - AR e Bt AR Ao T E BE R ([8 7 ) - HIRFUN T
pepcISEIE S PN B eV N RS S (3 S E S

SR TR

EIETIR

N

4. HEEZOTUHERIEE AR

Fig. 4. Flow chart of soil steam sterilizer operation
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Fig. 5. Single board microcomputer control wiring diagram
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Fig. 6. The limit switch detects the position of the nails bed
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Fig. 7. The photo-interruption module detects the moving distance
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Fig. 8 Temperature record of steam disinfection soil layer
T2 AR MRS B R
Table 2. Effects and changes of steam treatment on soil quality indexes
PR PR % FREE 1 {8 1%
YIRS EREeR 1.20b 1.32a 133 a
EC(dS/m) 0.38 a 0.39a 042 a
o PH 7.59 a 7.70 a 7.59 a
fe2mE
AR 62.7b 5400 81.2a
R 112.9a 100.2 a 113.1a
EH¥E > % 1.95a 2.07 a 2.00 a
FDA, pg fluorescein/g dry soil’h 7.4b a 2.8¢ 169 a
EVIEE 5 5 5
RS EEE 0 CFU 735%x 10 a 453x%x10°a 1.20x 107 a
AEEEE 0 CFU 1.20x10*a 6.52 % 10’ ab 1.83x10°b
it ¢ [E—HI A PSS R E A AC B0 5 I 2 BRI i 72 SR B (P = 0.05)
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Development of Self-propelled Soil Steam Sterilizer'

Yang C. F., C. C. Pan and J. C. Huang’

Abstract

In recent years, the long-term continuous use of many farmlands has resulted in continuous
cropping obstacles affecting crop growth. Regardless of soil-borne diseases and insect pests
or the deterioration of soil physical and chemical properties, the current control methods have
shortcomings. Soil steam treatment can not only reduce the application of fungicides, insecticides
and herbicides, but also using physical methods to eliminate the problem of chemical residues,
reduce the pollution of pesticides to the environment, and improve crop yield and quality.
Compared with other soil treatment methods, steam disinfection can achieve effectiveness of pest
control in a short time. This research has accomplished the aim of development of "self-propelled
soil steam sterilizer" for agricultural needs. Since the working machine is driven by electricity
without air pollution, it is suitable for working in the greenhouse. The crawler-type carrier is used to
carry the steam nail bed, and the disinfection operation is carried out in batches. During operation,
the nail bed with cover is placed on the bed surface, and the steam nail tube is inserted deeply into
the soil to release steam. The steam is confined within the cover and heat dissipation is prevented,
causing the soil to heat up rapidly. The results of sampling and analysis of the steam-treated soil
showed that there was no significant difference in soil conductivity and organic matter before and
after treatment. Both available phosphorus and exchangeable potassium tended to decrease after
steam treatment, and recovered 1 month after treatment. The FDA reduction after steam treatment
reached a significant difference. The actinomycetes were not reduced by the steam treatment, while
the phosphorus-dissolving bacteria were affected by the steam treatment. The technology can be
applied to reduce soil-borne diseases and insect pests, kill weed seeds and improve continuous
cropping obstacles in the future.

What is already known on this subject?

The current practice of steam sterilization is to lay steam pipes on farmland and cover them
with heat-resistant canvas, so that high-temperature steam penetrates into the soil layer from
the surface for sterilization, which is time-consuming and labor-intensive.

What are the new findings?
The working machine is driven by electric power, which is easy to operate, has no air pollution
and noise, and is suitable for operation in the greenhouse.

What is the expected impact on this field?

The technology can be applied to reduce soil-borne diseases and insect pests, improve
continuous cropping obstacles and kill weed seeds, and can reduce the use of chemical agents
and labor costs.
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