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to access the market demand, sales information and pricing within minimum time frame
therefore their risks of economical loss will be minimized. Through the channel of grower’s
association, weather forecasting and market forecasting, sales and production are well regulat-
ed. The key that links the whole system is the establishment of entire information network.
At present, both the information needed for environmental control which fit the crop growth
model and individual controllers have not yet been systematized. The database or knowledge
base required for this task can be established through the understanding of growth pattern
within the controlled environment. The basic premises of proposed controlling system are
reliable, stable, energy saving, easy to operate, easy to maintain and relatively inexpensive.
In terms of operation, the basic requirements are less labor, higher efficiency, comfort and
safety.

An example of the automated greenhouse located in Department of Horticulture,
National Taiwan University was given her to illustrate some key points to design an automat-
ed greenhouse. The purpose of this study is upgrading our protected horticulture to the level

of developed countries.
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Table 1 Important properties of potting media
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Table 2. De Boodt Standards (%, by volume).

Total Air Cont. Water Content
Porosity at pF 1 pF 1-1.7 pF 1.7-2 at pF 2
min.85 20-30 20-30 6—-10 15-39
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Table 3. R H P Standards (%, by volume).

Total Solid Water Air
Porosity atpF 1.5
min.85 max.15 min.45 min.25
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Table 4, Bulk density and other physical properties as affected by compress.
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S GE R 0.097 9.1 5.9 45.8 48.3 24.2 37.2 32.7
HEE 0.167  89.8 10.2 54.6 35.2 11.6 39.9 38.3
IKERIKB
ISR 0.119  92.5 7.5 51.0 41.5 16.9 35.6 40.0
HRE 0.134  91.6 8.4 57.4 34.2 14.0 34.3 43.3

TRz 285 =15 =45 225 20-30 26-40 15-39
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Fig 1. Computer integrated plant cultural management program.
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Fig 2. The relationship among distribution of particle size, air-filled
porosity and available water for Pinus radiata bark.
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Table 5. Water released between 1 and 10 kPa suctions from mixtures of a coarse grade
of pine bark (0.5—5.0 mm*) and various sand fractions. The coarse bark mixture

released 3 volume % water. All figures are volume percent of the mix. (From
Handreck, K.A. Comm. Soil Sci. Plant Analysis 14: 209, 1983)

Sand fraction Ratio of coarse bark to sand (by volume)

(mm) 20:1 10:1 7:1 5:1 3:1 2:1
0.05-0.1 5 8 9 8 -
0.05-0.25 7 12 13 13 13
0.05-0.5 6 12 16 14 16
0.1 -0.25 6 12 13 14 17 19
0.1 -0.5 6 11 15 17 21
0.25-0.5 4 13 9 14 14

* The coarse bark contained equal propotions by volume of 0.5—1, 1-2, and 2—5 mm

fractions.
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Table 6. Air-filled porosities at 1 kPa suction of mixtures of a coarse grade of
pine bark (0.5—5.0 mm®*) and various sand fractions. The air-filled
porosity of the coarse bark mixture itself was 48%. All figures are
are volume percent of the mix. (From Handreck, K.A. Comm.
Soil Sci. Plant Analysis 14: 209, 1983)

Sand fraction Ratio of coarse bark to sand (by volume)

(mm) 20:1 10:1 7:1 5:1 3:1 2:1
0.05-0.1 38 33 30 23 18 -
0.05-0.25 36 29 25 19 14 7
0.05-0.5 37 35 25 25 21 10
0.1 -0.25 40 28 27 24 17 7
0.1 -0.5 38 33 29 26 20 15
0.25-0.5 42 40 32 34 27 28

“The coarse bark contained equal proportions by volume of 0.5—1, 1-2 and 2-5 mm fractions
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Table 7. Comparative effects of different components on the physical properties of
the coarse bark mixture. All figures are volume percent of the mixture.
(From Handreck, KA. Comm. Soil Sci. Plant Analysis 14: 209, 1983)

Amendment Ratio of Particle size range
0.25-0.5 mm 0.10-0.25 mm
Coarse Air-filled Water Air-filled Water
bark porosity released porosity released
mixture/ at 1 kPa between 1 at 1 kPa between 1
amendment suction and 10 kPa suction and 10 kPa
suctions suctions
Peat 5:1 31 13 15 22
Bark 5:1 33 9 21 16
Sand 5:1 34 9 24 14
Perlite 5:1 37 10 29 14
Vermiculite 5:1 31 11 20 ’ 13
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Table 8. Effect of very fine particles of crushed quartz (< 0.05mm) on the properties of
barklsand mixes. The barklsand mix was that listed in the fourth line of Tables
5 and 6 sin the 5:1 ratio column (From Handreck, K.A. Comm. Soil Sci. Plant
Analysis 14: 209, 1983)

Fines in Total Air filled Water released between:

the mix porosity porosity (volume %)
(%) (volume %) at 1 kpa 1& 10kpa 10& 300kpa 1 & 300 kpa

suction suctions suctions suctions
(volume %)
0 66 24 14 8 22
10 63 18 14 10 24
15 61 16 11 13 24
20 57 10 11 15 26
30 54 5 7 19 26
N S
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Table 9. Using sieves to control physical properties.

A > 0.5mm 0.25-0.5m 0.1-0.25mm <0.1lmm
(30 + mesh) (60~30mesh) (150—60mesh) (PAN)
A 70 10 15 5
B 60 15 22 3
C 45 35 10 10
3:1:1 210 30 45 15
60 15 22 3
45 35 10 10
315 80 7 28
-5 63 16 15.4 5.6

WRENMNEFRRFLRETREER15% @ RS w iR

4:1:0.5 280 40 60 20

60 15 22 3
225 175 3 5
362.5 725 87 28
+5.5 66 13 16 5
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CONSTRUCTION OF A DESIRED GROWING MEDIUM

Tsai-yih Wang

Instructor of Dept. of Horticulture

National Chung-Hsing University

ABSTRACT

Desired growing media for greenhouse crops grown in containers can be obtained
through the precise control and manipulation of many properties to satisfy the requirement
of reproducibility. Reproducible results are desirable in order that standardized cultural
practices may be used to obtain active crop production instead of passive crop production.
This is one of unique characteristics of protected horticulture. At first, the physical, chemi-
cal, biological, and economic properties of growing media should be investigated, then’
their standards would be created; and a growing medium could be selected by computer
on the bssis of known crop requirements. That would offer the greenhouse grower an inte-
grated cultural management program to suit automation.

Plant scientists who study container plant growing especially concerned about the
physical properties of potting mixes since the physical properties effect on chemical and
other properties. In addition, there existed interaction between physical properties. The
relationship of particle size, porosities, and available water of growing media is stressed
in this report. How to develop a medium formula by specialists, and how to use the formula
to construct a desired growing medium by growers are discussed.





