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Fig. 1. The scheme of injective type of fertigation system.
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Table 1. Nutrients flow rate calibration and maximum flow rate Unit: I/min
Flow rate Flow rate setting (%)

25 45 65 85 100
Nutrient A 0.34 1.70 3.05 4.42 5.18
Nutrient B 0.63 1.82 3.03 4.07 4.60
Nutrient C 0.65 1.85 3.02 4.03 4,93
Nutrient D 0.45 1.79 3.13 4.49 5.42
Average 0.52 1.79 3.06 4.25 5.03

STD 0.15 0.06 0.05 0.24 0.35
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Table 2. The relatlonshlp of setting value and flow rate of nutrients, and flow performance of digital and
mechanical meters of main pipeline
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Setting Nutrient flow rate (I/min) Main pipe flow rate (I/min)
value I/5 Nutrient Nutrient Nutrient Nutrient Average STD Digital Mechanical
min A B C D

20 4.10 4.12 3.98 3.58 3.95 0.25 194.34 196
18 3.64 3.72 3.68 3.08 3.53 0.30 195.24 198
16 3.04 3.24 3.14 2.56 3.00 0.30 195.44 196
14 2.50 2.76 2.60 2.06 2.48 0.30 193.76 196
12 1.92 2.62 2.08 1.58 2.05 0.43 193.60 198
10 1.36 2.00 1.62 1.08 1.52 0.39 193.70 194
8 0.84 1.38 1.20 0.64 1.02 0.34 194.36 198
7 0.56 1.08 0.90 0.40 0.74 0.31 193.92 196
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Table 3. The amount and cost of fertilizers for growing cucumber and nitrogen consumption

Fertilizer KNO; KH,POs  Ca(NOs), MgSO, OL+Mix
Nutrients consumption (L) 656.0 656.00 637.00 597.00 566.00
Fertilizer consumption (kg) 20.0 4.92 26.44 14.93 0.85
Price (SNT/kg) 60.0 70.00 28.00 16.00 260.00
Cost ($NT) 1200.0 344.00 740.00 239.00 221.00
Nitrogen consumption (kg) 8.4 0.00 4.76 0.00 0.00
Nitrogen consumption (kg/ha) 480.0 0.00 272.00 0.00 0.00
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Table 4. The fruit characteristics of cucumber

Date Fruit weight Fruit length Fruit diameter
(g / fruit) (cm) (cm)

4/15 109.7+17.5 20.2+1.40 2.7810.12

5/01 99.9+9.9 22.211.06 2.4410.06
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The Study on Automatic Injective Type of
Fertigation System for Growing Cucumber in
Protected Facility*

Ling-Hsi Chen?, Chen-Yang Tai®, Yun-Sheng Tien? and Jung-Hsiang Ho®

ABSTRACT

The traditional nutrient feeding system was both time and energy inefficient in
liqguefying and diluting fertilizers with water at each fertigation process. The newly
developed PLC type of fertigation system can manipulate the output volume of 4 nutrient
injection pumps that inject nutrients into the main pipe directly. The nutrients can be
mixed in the path by the following filter and pipe lines before being dripped
/micro-sprayed into the plant root area. The main pipe flow rate is 195 I/min. The nutrient
flow rate can be adjusted between 0.5 ~ 5 I/min, its standard deviation is under 0.35. The
amount of annual irrigation water is only 43.4% compared to the traditional
pond-irrigation method. The new system, operating 6 to 8 times daily, only consumes 8
kwh of power. Survey the cucumber yield, fruit and leaf characteristics are all above level.
This automatic fertigation system can facilitate cucumber growth while saving labors,
fertilizers and water, thus effectively saving energy and reducing carbon emissions.

Key words: automation, fertigation, water saving, cucumber.
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