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Abstract. Rockwool substrate has superior physicochemical characteristics and is often used in crop cultivation.
However, rockwool substrate has the disadvantages of high purchase cost and difficulty in disposal. Reuse of substrate
can compensate for these disadvantages. Substrate must be disinfected and rehydrated during reuse, and various
physicochemical changes during this process must also be considered. This study was to compare the physical properties
of two types of rockwool substrates (reused and unused) and to evaluate the reuse potential of rockwool substrate by
analyzing the chemical properties of the reused rockwool substrate during the rehydration process. The experiment on
substrate physicochemical properties comparison was conducted from March to August 2023 using used rockwool
substrates in tomato cultivation and unused rockwool substrates. Drainage time, drainage volume, and substrate weight
were measured using load cells installed at the top and bottom of the irrigation monitoring system. The reused rockwool
substrate weight and density were higher than those of the unused rockwool substrate, while the average drainage time
after irrigation was 1.5 times longer for the reused rockwool than for the unused rockwool. The salinity concentration in
different parts of the reused rockwool substrate was found to be lower in the reused rockwool substrate compared to the
unused rockwool substrate. The electrical conductivity of the drainage was at its peak at the beginning of the drainage
and decreased exponentially as the drainage volume increased. Change in electrical conductivity of the drainage over the
irrigation time showed an exponential decay pattern. Through the experiments, the potential reusability of the rock wool
substrate was assessed by conducting a comparative analysis of its physicochemical properties.
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Fig. 1. Profile of new (A) and reused (B) rock slabs.
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Fig. 2. Irrigation control and monitoring system diagram.
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Table 1. Physical characteristics of unused and reused rockwool slabs (n=5).

Volume Weight Density Field capacity
Substrate B
(D) (kg) (L'kg") (%)
New .
11.25 0.564 + 0.012 & 0.050 + 0.001 a 80 + 0.061 a
rockwool slab
Reused 1125 0.587 = 0.014 a 0.052 = 0.001 a 78 + 0.054 a

rockwool slab

“Mean separation within columns by the Tukey’s test at p < 0.05.
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Fig. 3. Drainage starting point of the reused (A) and new (B) rockwool slabs.
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Fig. 4. Distribution of substrate EC in rockwool slab (A: reused, B: new).
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Fig. 5. Comparison of electrical conductivity (EC) measured at the top
and bottom in the reused rockwool slab.
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Fig. 6. Relationship between irrigation time and drainage electrical
conductivity (EC) for reused rock wool slabs.
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