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Abstract. Tomatoes in greenhouse are a widely cultivated horticultural crop worldwide, accounting for high
production and production value. When greenhouse ventilation is minimized during low temperature periods, CO,
enrichment is often used to increase tomato photosynthetic rate and yield. Plant-induced electrical signal (PIES) can
be used as a technology to monitor changes in the biological response of crops due to environmental changes by using
the principle of measuring the resistance value, or impedance, within the crop. This study was conducted to investigate
the relationship between tomato growth data, vital response, and PIES resulting from CO, enrichment in greenhouse
tomatoes. The growth of tomato treated with CO, enrichment in the morning was significantly better in all items
except stem diameter compared to the control, and PIES values were also higher. The growth of tomato continuously
applied with CO, was better in the treatment groups than control, and there was no significant difference in chlorophyll
fluorescence and photosynthesis. However, PIES and SPAD values were higher in the CO, treatment group than
control. CO, enrichment have a direct relationship with PIES, growth increased, and transpiration increased due to the
increased leaf area, resulting in increased water absorption, which appears to be reflected in PIES, which measures
vascular impedance. Through this, this study suggests that PIES can be used to monitor crops due to environmental
changes, and that PIES is a useful method for non-destructively and continuously monitoring changes of crops.
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Fig. 1. The temperature and CO, concentration environment in the greenhouse under temporary CO, enrichment treatment.
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Fig. 2. Temporary CO, enrichment on the tomato. (A) Control and (B)
CO, enrichment.

Table 1. Effect of CO, enrichment in the morning on the growth of tomato.
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Fig. 3. Plant induced electrical signal of tomato under CO, application
treatment in the morning.

Plant height Stem diameter Number of Number of Leaf area Fresh weight Dry weight

Treatment . 2
(cm) (mm) leaves fruits (cm) (2 ()

Control 207.1£9.8 5.9+0.5 12.3+0.9 8.7+1.8 2995+359 648.8+65.1 146.6£11.5
CO; enrichment 256.3£2.9 6.2+2.0 15.8+0.5 19.0+1.2 6786+203 1136.5+47.8 201.2+1.2
Signiﬁcance * ns * * k% kk *
Asterisks indicates significant differences via Student’s t-test, *p < 0. 05; **p < 0. 01; ns, non-significant.
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Fig. 4. The temperature and CO, concentration environment in the greenhouse under continuous CO, enrichment treatment.
Table 2. Effect of continuous CO, enrichment on the growth of tomato.
Treatment Plant height Stem diameter Number of Number of Leaf area Fresh weight Dry weight
(cm) (mm) leaves fruits (cm?) (2 ()
Control 136.3+1.9 7.38+0.61 9.67+0.33 5+0.58 24244239 292.743.1 86.5+0.9
CO; enrichment 164.7+1.7 10.12+0.74 11.67+0.33 7+0.58 3428+184 503.245 101.6+2.7
Signiﬁcance sk * * ns * skekok *
The asterisk indicates significant differences via Student's t-test, *p < 0. 05; ***p < 0. 01; ns, non-significant.
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Fig. 5. Permanent CO; enrichment on the tomato. (A) Control and (B)
CO; enrichment.
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Fig. 6. Plant induced electrical signal of tomato under permanent CO,
enrichment treatment.
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Fig. 7. The photosynthetic rate of tomato leaf due to continuous CO,
enrichment treatment.
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Table 3. Effect of continuous CO, enrichment on the tomato physiological information.

Treatment PIES (mS'm™) Fv/Fm SPAD A“‘""fz 1
(umol'm™s™)
Control 32.31+5.41 0.841+0.007 51.69+8.30 27.50
CO, enrichment 39.18+3.93 0.848+0.001 58.77+1.59 31.15
Table 4. Correlation analysis between PIES, growth, and vital response due to CO, treatment of tomato.
Plant Stem Number ~ Number Leaf Fresh Dry Stomatal
Treatment . . . . . Fv/F SPAD
reatmen height diameter  of leaves of fruits area weight weight conductance viem
PIES 0.704* 0.753* 0.758* 0.460 0.826*  0.801* 0.563 0.878* 0.636 0.553 0.218

*Significant at p < 0.05 level of probability.
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