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Analysis of Moisture Characteristics in Rockwool Slabs
using Time Domain Reflectometry (TDR) Sensors
and Their Applications to Paprika Cultivation
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Abstract. To investigate the characteristics of moisture content (MC), moisture distribution and starting
point of drainage in a rockwool slab culture, time domain reflectometry (TDR) sensors were used in a drip
irrigation system. MC values (0~100%) measured by TDR sensors in a slab were compared to those by
loadcells. Seventy two seedlings of paprika (Capsicum annuum L.) were cultured for 5~6 months in a green-
house and the starting point of irrigation was determined by the average value of three TDR sensors which
were inserted diagonally across the slabs under the plants. MCs as a standard for starting point of irrigation
by TDR were determined with 40%, 50%, and 60%. Distribution of MCs in a slab measured with five TDR
sensors equally spaced from two irrigation points were not much different when the MC in the slab
increased from zero to saturation point. The saturated MCs in the slab were presented at 58~65% and the
drain was started when the MC became around 50~55%. At the saturated MC in the slab, TDR sensors pre-
sented 100% but the values from the loadcell showed 90% at the same time. However, measurement errors
between two methods for MC remarkably decreased with a decrease in the MC in a slab. Especially when
the MC was maintaining below 60%, the errors between TDR and loadcell methods for measuring MC in
the rock-wool slab were less than 5%. There were no significant differences in number of fruits and fresh
and dry weights of fruits when they were cultured under the different MC conditions with three irrigation
regimes (40%, 50%, and 60%). These results indicated that the MC control by TDR sensors in a rock-wool

based paprika culture can be suggested as a method to determine the starting point of irrigation for a soilless
culture system.
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Fig. 1. Schematic diagram of the experimental set-up used for paprika culture using TDR sensors (left) and data logging and

control systems (right).
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Fig. 2. Distribution of moisture contents in a slab measured
with five TDR sensors equally spaced between two irriga-
tion points.
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Fig. 3. Moisture content measured by TDR sensors about
available moisture content (v/v, %) (A), and starting point
of drain by irrigation quantity of nutrient solution (B).
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Fig. 4. Comparison of moisture contents measured by TDR
sensors and loadcell within a full scale moisture content
(0~100%).
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Table 1. Fruits number, fresh weight, and dry weight of har-
vested paprika plants which were cultured under the dif-
ferent three moisture contents during experiment.

Dry weight (g)
(plant) (/fruit)

Treatment Fruits No, Fresh weight (g)
(%) (plant)  (/plant)  (/fruit)

45 12.6ns  2,105ns 167.0ns 1384 ns 109ns
55 125ns 2,011ns 160.8ns 144.5ns 11.5ns
65 139ns 2273ns 163.5ns 1463 ns 10.5ns

DMRT (P <0.05)
ns: no significant
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