Journal of Bio-Environment Control, Vol. 32, No. 3:205-209, July (2023)

DOI https://doi.org/10.12791/KSBEC.2023.32.3.205

d

=) X3 E0tE 3B

9| X|Fet X[st

5 &% <34519) AL sk 2R
AR s sty 24 47%%%}1% A
=
o

eteled

pISSN 1229-4675
elSSN 2765-3641

-III
.tIIo
g
l?!

Changes in Shoot and Root Growth of Tomato Seedlings
Stimulated by Brushing

Hyeon Woo Jeong', Hee Sung Hwang’, and Seung Jae Hwang

34,54

IRDA Research Associate, Protected Horticulture Researcher Institute, NIHHS, Haman 52054, Korea
’Graduate Student, Division of Crop Science, Graduate School of Gyeongsang National University, Jinju 52828, Korea
3Professor, Division of Horticultural Science, College of Agriculture & Life Sciences, Gyeongsang National University,

Jinju 52828, Korea
Professor, Institute of Agriculture & Life Sciences, Gyeongsang National University, Jinju 52828, Korea
’Professor, Research Institute of Life Science, Gyeongsang National University, Jinju 52828, Korea

Abstract. Mechanical stimulation induce the morphological changes in plants. In this study, we investigated the
growth changes of tomato seedlings applicated to mechanical stimulation. The brushing treatment was used for
mechanical stimulation. The brushing treatment interval was 2 hr using transfer device attached acrylic film from 10
days after sowing. Growth parameter of tomato seedlings were measured 3-day intervals to investigate the growth
changes during brushing treatment. The plant height and leaf area were decreased in brushing treatment than the
control, and the fresh and dry weights of shoot didn’t have significant difference in the control and brushing treatment.
The total root length and root surface area were increased in brushing treatment compared than the control, and root
volume has no significant difference in the control and brushing treatment. In conclusion, these results suggest that the
application of brushing treatment on tomato seedling make shorten plant height and well-development root

morphological characteristics.
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Fig. 1. The automated brushing machine used in the experiment.

Table 1. Composition of the nutrient solution used in the experiment.
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T Tas 2A 8 HulE 2AEke] pH 6.59}F EC
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CHTable 1).

T2 ST 282 AAFOA A A EZ A4 & A7
e A4 $471(Li-3000,
LI-COR Inc., Lincoln, NE, USA)E ¢o]-&3}o] 43513t
A APAFL HAAZ(EW220-3NM, Kern&Sohn
GmbH., Balingen, Germany)-Z ©]-8-5}0] =43} XA
Fol zJ3lEe] AEFL 70°C -2 ZA=7|(Venticell-222,
MMM Medcenter Einrichtungen GmbH., Planegg, Germany)
oA 12417 % F SASHTE AlShe] FEjA 54 24
2 WinRhizo Pro 2007a & el 24 A| 2 E)(Regent Instruments
Inc., Sainte-Foy, QC, Canada)2- 0]-83}0] & 4, A5
R, Aol HalS 2A4aigck AfE 24(Sparke 5,

2022)2H TR ofhe] AR ol 510l Akstsick
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T/RE(T/R ratio) = AARL0] AE5(g)/ A3H0) AEE(@)

Ofm
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P

Chemical Concentration (mg-L™) Chemical Concentration (mg-L™")
Ca(NOs),"4H,0 472.0 Fe-EDTA 15.00
KNO; 202.0 H;BO; 1.40
KH,PO4 272.0 CuSO4'5H,0 2.10
MgSO47H,0O 80.0 MnSO4'5H,0 0.20
NH4NO; 246.0 ZnS04 7H,O 0.80
Na;Mo0O42H,0 0.10
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Fig. 2. The changes in relative plant height of tomato seedlings
between the control and brushing treatments during experiment
period (n = 6). The brushing treatment was started at 10 days after
sowing and finished at 30 days after sowing.
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Fig. 3. The changes in plant height (A), leaf area (B), shoot fresh
weight (C), and shoot dry weight (D) of tomato seedlings in control
and brushing treatment (n = 6). The brushing treatment was started
at 10 days after sowing and finished at 30 days after sowing.

207



800
A @ Control

O Brushing
Y = 98054.17/1+exp(-(Date-187.43)/30.62) §
——— Y =83208.95/1+exp(-(Date-169.97)/28.75)

700

600

500

400

Totla root length (cm)

300 -

140
B

120

Y =6950.85/1+exp(-(Date-138.29)/25.82)
——— Y =22368.29/1+exp(-(Date-144.74)/21.91)

100

80

60

Root surface area (cmz)

40

25+ C

Y = 1366.16/1+exp(-(Date-125.39)/14.49)
——— Y =1729.65/1+exp(-(Date-123.7)/13.83)
2.0

1.5

1.0

Root volume (cms)

0.5

10 15 20 25 30

Days after sowing (days)

Fig. 4. The changes in total root length (A), root surface area (B), and
root volume (C) of tomato seedlings in control and brushing
treatment (n = 6). The brushing treatment was started at 10 days
after sowing and finished at 30 days after sowing.
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Fig. 5. The changes in T/R ratio of tomato seedlings in control and

brushing treatment (n = 6). The brushing treatment was started at
10 days after sowing and finished at 30 days after sowing.
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