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Stress Discrimination Test of Crops Using Changes in Tomato
Stem Thickness and Nutrient Solution Absorption
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ABSTRACT

In this study, a test was conducted to analyze the possibility of using a method of measuring the thickness
of the tomato stem and the change in the absorption amount of nutrient solution as a way to determine
whether tomatoes are stressed. Sample 1’s average nutrient absorption was 77.5g/h, maximum nutrient
absorption was 341.1g/h, weekly stem thickness change was 0.035mm, Sample 2’s average nutrient absorption
was 66.4g/h, maximum nutrient absorption was 264.2g/h, and weekly stem thickness change was 0.055mm. The
maximum amount of nutrient solution absorption during rainfall and the average daily amount of Nutrient
solution absorption were 14% and 22% compared to the average value of Sample 1 in an appropriate
environment. It was confirmed that the change caused by the pest control work was temporary. Therefore, it is
judged that it can be used as a measure to determine whether tomatoes have abnormal health conditions or

environmental conditions.
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Fig. 1. High-tech digital greenhouse
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Fig. 2. Nutrient solution absorption sensor (left) and stem
thickness sensor (right)

Diameter variation sensor

Sensor unit of measurement 0.0001 mm
Operating temperature -5 ~ 70"
Voltage 10 ¥DC
_A- Weight (sensor} 309
' Weight (sensor holder) 26g
J Dimensions (sensor) 19 mm (diameter)

X 45 mm (length)
20X45X90 mm

Dimensions {sensor holder)
Sap flow sensor

Sensor unit of measurement 0.000001 g/h
Operating temperature 0 ~ 50
Voltage 4.5 VDC
Tl | Weight foensor insuiion) 110g

19 mm (diameter)
X 45 mm (length)
20X 45X90 mm

Dimensions {(sensor)

Dimensions (sensor holder)

2! 3. PhttoStem A
Fig. 3. PhttoStem specification
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Table 1. Maximum and average of nutrient solution
absorption and stem thickness variation

Item Sample 1 Sample 2
Average of nutrient
5 gh 4 g/h
solution absorption 775 ¢ 634 ¢f
Maximum of nutrient
41.1 g/h 264.2 g/h
solution absorption 3 of 642 ¢f
Stem thickness 0.035 mm 0.055 mm
variation
Average of 218 w 230 w
Lichtmenge
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Sample 1

(&/h) p {mm)
400 11.930

350
11.920

300
11.910

250
200 11.900

150
11.890

100
11.830

50
V] 11.870

——Nutrient solution ~——Stem thickness
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Fig. 4. Changes in daily nutrient solution absorption and
stem thickness of sample 1

te/m) Sample 2 (mm)
400 11.790
11780
11.770
11.760
11.750
11.740
11730
11720
11710
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11.690

350

300

200

150

100

50

Lichtmenge 45% section

——Nutrient solution ——Stem thickness
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Fig. 5. Changes in dally nutrient solution absorption and
stem thickness of sample 2

Lichtmenge

1000
900
800
700
600
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400
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200
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Fig. 6. Comparison of Daily Light Volume of Sample 1
and Sample 2

1647



The Journal of Korean Institute of Communications and Information Sciences "23-12 Vol.48 No.12

= AT, Wb, e @A

TJr%ﬂ A= AE1 Akl 2

SRS
= el eRe W S o 4 ek
3.2 st s §7| -r7’1|9|' T s
70—‘:'_,] .»1—61—/&4 o :@:]—7:124 ] _475 z]g:_p]. Hc:)]

ol IRk Sz Aol7} ekt 4+ Slek o 5
o Y WAT 3] QlonE, W IPE )
gk vlold] % 74 WAl e
o 2 G A ] Yol g o
s} ool Fpee] WalE ¥ el

3.2.1 LA wig}

75 dlelel 413 dlole] F 7497} 24417 7}
7o) St 2 o) ol Jp ke ol
AR, Aol £ W A s on
2 BB oplel, A2 el Eekele] 2
dlolel AAsISIeh. L A3, AE2S) A AL

Lichtmenge

1000
900
800
700
600
500
400
300
200
100

888388888858833888388838¢838
QO =W NS W OMNRODNDO NN WNWOMNRNDNO - NM
o H H e H e H o NN NN

Sample 1 Sample 2 Rainy Day

a8 7. S R4 B e
Fig. 7. Comparison of Sample 1 and the amount of light
during rainfall
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Fig. 8. Changes in nutrient solution absorption and stem
thickness during rain
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Table 2. Measurement value of Sample 2 (in case of
rain) compared to Sample 1

Sample 2 Ratio compared
Item .

Rainy day to Sample 1
Ma)nmum of 226 27 %
Lichtmenge w
A.verage of 24 1%
Lichtmenge w
Average of
nutrient solution 172 gh 14 %
absorption
Maximum of
nutrient solution 475 g/ 22 %
absorption
Stem thickness 0.006 mm 17 %
variation
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Fig. 9. Changes in nutrient solution absorption and stem
thickness by pest control work
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Fig. 10. Sample 1 at the same time as the pest control
work
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