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Abstract. For efficient soil water management in open fields, the proper use of soil moisture sensors is a prerequisite.
Particularly in open-field environments like orchards with extensive root systems, the appropriate positioning of sensors
is very important. The present study was conducted to identify the optimal placement of soil moisture sensors by
assessing changes in soil water potential across various positions within orchard field soils after installing tensiometers.
In apple and Asian pear orchards located in two regions of Korea, nine soil water potential sensors (TEROS 21, METER
Group) were installed at distances of 20, 40, and 60 cm from the tree trunk and depths of 10, 20, and 30 cm from the soil
surface, and monitored the soil water potential changes over two years. Results indicated that the positions closer to the
tree trunk and the soil surface exhibited more pronounced changes in soil water potential. The greatest magnitude of
change in soil water potential was observed at a distance of 20 cm and a depth of 10 cm, suggesting this position as the
most suitable for soil moisture sensor installation. However, variations in the degree and pattern of changes in soil water
potential were noted across sensor positions due to root system growth over time. Therefore, periodic observation and
adjustments in sensor placement would be advisable to accurately monitor the soil moisture condition in long-term crops
such as fruit trees in open fields.
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Fig. 1. Diagram of nine different tensiometer sensor installation
positions (three distances from the trunk x three depths from the soil
surface) in apple and Asian pear orchards in Korea.
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Fig. 2. Soil water potential changes of nine different tensiometer sensor
installation positions (three distances from the trunk x three depths
from the soil surface) in the apple orchard in Gyeongbuk in Korea
over two years.
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Table 1. The average fluctuation magnitude of changes in soil water potential (in kPa) for different sensor installation positions in the apple orchard
in Gyeongbuk in Korea over two years. Mean separation among the sensor installation positions within a year followed by the analysis of variance
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with pairwise comparison at ¢=0.05. ", ™", and "™ indicate significance at P < 0.05, 0.01, and 0.001, respectively.

Year 2022 (n = 9)

Year 2023 (n = 12)

Depth from

the soil surface Distance from the trunk

Distance from the trunk

20 cm 40 cm 60 cm 20 cm 40 cm 60 cm
10 cm 43139 a 201.30 b 36.60 ¢ 540.25 a 397.79 ab 111.60 d
20 cm 23627 b 205.48 b 3239 ¢ 319.97 be 251.38 bed 14492 d
30 cm 161.90 b 120.62 be 14.80 ¢ 167.19 cd 164.86 cd 134.14 d
P-value
Distance < 0.001 *** < 0.001 ***
Depth 0.003 ** < 0.001 ***
Distance x Depth 0.031 * 0.015 *
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Fig. 3. Soil water potential changes of nine different tensiometer sensor
installation positions (three distances from the trunk x three depths
from the soil surface) in the Asian pear orchard in Chungnam in
Korea over two years.
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Table 2. The average fluctuation magnitude of changes in soil water potential (in kPa) for different sensor installation positions in the Asian pear
orchard in Chungnam in Korea over two years. Mean separation among the sensor installation positions within a year followed by the analysis of
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variance with pairwise comparison at a=0.05. ",

, and ™ indicates significance at P < 0.01, 0.001, and no significance, respectively.

Year 2022 (n = 6)

Year 2023 (n = 9)

Depth from

the soil surface Distance from the trunk

Distance from the trunk

20 cm 40 cm 60 cm 20 cm 40 cm 60 cm
10 cm 17441 a 76.62 be 7849 be 5839 a 31.72 b 28.89 be
20 cm 11127 b 55.86 ¢ 67.02 be 2335 cd 20.19 de 19.82 de
30 cm 5483 ¢ 58.03 ¢ 5091 ¢ 10.88 11.98 ef 2044 d
P-value
Distance 0.004 ** < 0.001 ***
Depth 0.005 ** < 0.001 ***
Distance x Depth 0.078 NS < 0.001 ***
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