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Changes in Moisture Contents of Rice-hull Based Root Media and Growth
Responses of ‘Seolhyang’ Strawberry during Vegetative Propagation
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Abstract: This research was conducted to investigate the changes in moisture retention capacities of expanded rice-hull (ERH)-based
root media and their influences on the growth of mother and daughter plants in vegetative propagation of ‘Seolhyang’ strawberry.
The proportion of water at the container capacity of ERH medium was in the range of 20 to 23%. This range was lower than
the 60 to 66% of strawberry-specialized medium, the 30 to 34% of soil mother material (SMM) and the 30 to 35% of loamy
sand. The moisture content of ERH was reduced to 10 to 12% at 8 hours after irrigation, and there were large variations
among replications of ERH medium. Among four kinds of root media formulated to contain ERH, the medium of ERH + coir
dust (CD) (55 + 45%, v/v) had 26.5 and 32.5% water contents at 20 and 40 days after irrigation to daughter plants, respectively.
The media of ERH + sandy loam (SL) and ERH + SMM showed similar trends in moisture retention. The pH and EC in the
all root media tested were in the range of 6.7 to 7.1 and 0.03 to 0.08 ds-m’, respectively. The pHs and ECs measured at
20 and 40 days after irrigation were not significantly different in each root medium. Among the root media formulated to contain
ERH, the growth of daughter plants was the highest in the treatment of ERH + SL (55 + 45%, v/v). As the blending rate of
coir dust was elevated in the ERH + CD media, moisture retention capacity increased gradually, but the growth of daughter
plants became worse even though the medium showed higher moisture retention capacity than other root media tested. The
growth of roots and aboveground tissues of daughter plants deteriorated in the root media formulated by blending ERH + perlite
(PE) at various ratios. The results of this research suggest the optimum formulations of root media and management of moisture
content in raising of strawberry daughter plants when ERH is a component of root media.

Additional key words: container capacity, daughter plant, EC, mother plants, pH
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Table 1. Growth characteristics of mother plants 30 days after transplanting as influenced by various root medium formulations”.

Root Mixed ratio Number of Petiole length Leaf length Leaf width Crown diameter

media’ (v/v) new leaves (cm) (cm) (cm) (mm)

ERH + PE 85:15 3.0 a" 16.2 a 104 a 7.6 a 103 a
70:30 3.0 a 16.7 a 10.7 a 7.8 a 103 a
55:45 3.0 a 16.7 a 10.0 a 7.6 a 10.3 a

ERH + CD 85:15 3.0 a 16.1 a 10.5 a 79 a 103 a
70:30 31 a 17.0 a 10.6 a 8.0 a 104 a
55:45 31 a 17.6 a 11.0 a 81 a 10.3 a

PE + CD 50:50 31 a 199 b 13.0 b 9.6 b 105 b

“Investigation date: April 25, 2013.
YERH, expanded rice hull; PE, perlite; and CD, coir dust.

*Means within the same column having the same letter are not significantly different by DMRT (p < 0.05).
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Table 2. Growth characteristics of mother plants 90 days after transplanting as influenced by various root medium formulations.”

Root Mixed ratio Number of Runner length” Runner thickness Number of

media’ (v/v) runners (cm) (mm) daughter plants

ERH + PE 85:15 4.1 a" 29.2 a 22 a 147 b
70:30 38 a 30.1 ab 22 a 145 b
55:45 39 a 30.8 ab 23 a 134 a

ERH + CD 85:15 41 a 31.3 ab 21 a 159 ¢
70:30 44 a 319 b 22 a 16.3 ¢
55:45 45 ab 37.0 c 25 b 18.8 d

PE + CD 50:50 52 b 428 d 26 b 210 e

“Investigation date: June 25, 2013.

YERH, expanded rice hull; PE, perlite; and CD, coir dust.

*Runner length indicates the length from the mother plant to the first daughter plant. The runner thicknesses were measured
at the point of 5 cm from the first daughter plant on the runner between the mother plant and the first daughter plant.
“Means within the same column having the same letter are not significantly different by DMRT (p < 0.05).

Table 3. The pH, EC, cation exchange capacities and nutrient concentrations of various root media used to raise strawberry
daughter plants.

. EC CEC NH4-N NOs-N PO4-P K Ca Mg

Root media pH 1 1 - -
(dS-m™) (cmol(+)-L") (mg-kg™) (cmol(+)-L ™)

Expanded rice hull 7.1 0.26 3.7 15 0.2 45 1.35 0.4 0.4
Commercial medium 6.0 0.19 85 100 216 55 1.29 2.4 1.2
Coir dust 6.0 0.68 10.6 11 19 48 3.45 0.7 0.9
Perlite 7.3 0.12 6.0 - - - - - -
Soil mother material 6.5 0.10 9.2 1 0.1 5 0.10 13.4 2.8
Loamy sand 6.6 0.22 6.6 4 11 172 0.25 2.1 0.8
Sandy loam 53 0.41 89 5 15 7 0.11 1.3 0.5

“Commercial medium: Strawberry specialized medium produced by Seoul-bio Co., Ltd,, Eumseong, Korea.
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Table 4. Water contents of various root media measured at
4 hours after irrigation.”

Water content (%)

Root media’

Mean + SD (n = 30) Range
Expanded rice hull 12.1 + 4.1 a* 42 - 189
Commercial medium 522 +18d 49.5 - 55.1
Soil mother material 211 + 28b 16.5 - 259
Loamy sand 287 + 24 c 254 - 329

“Investigation date: August 27, 2013.

YCommercial medium, strawberry specialized medium produced
by Seoul-bio Co. Ltd, Eumseong, Korea.

*Means within the same column having the same letter are
not significantly different by DMRT (p < 0.05).
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Fig. 1. Changes in volumetric water contents after irrigation in various root media used to raise strawberry daughter plants.
The plants were irrigated when moisture contents in all root media decreased to 5-7%. Investigated duration was from August
16 to August 25, 2013. The average temperature inside of plastic house was 28.8°C and that of solar radiation was 547
umol-m™?-s™ (A, Expanded rice hull; B, Strawberry specialized medium produced by Seoul-bio Co., Ltd., Eumseong, Korea;

C, Loamy sand; and D, Soil mother material).
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Fig. 2. Differences in moisture retention of expanded rice hull
based root media and root growth of ‘Seolhyang’ strawberry
daughter plants in pot plant culture.
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Table 5. Physico-chemical properties of root media used to raise ‘Seolhyang’ strawberry daughter plants as influenced by various

blending ratios of component materials.”

Root Mixed ratio Water content (%) pH (1:5) EC (1:5) (dS'm™)
media’ (v/v) 20 days 40 days 20 days 40 days 20 days 40 days
ERH + PE 85:15 9.1 138 7.0 7.1 0.08 0.03
70:30 9.2 13.1 7.0 7.1 0.06 0.03
55:45 9.2 12.6 7.0 7.1 0.06 0.04
ERH + CD 85:15 12.8 14.5 6.8 6.8 0.07 0.03
70:30 18.7 23.0 6.8 6.8 0.07 0.03
55:45 26.5 325 6.8 6.7 0.07 0.03
ERH + SMM 85:15 11.0 14.3 6.9 6.8 0.07 0.04
70:30 12.9 17.1 6.9 6.8 0.06 0.03
55:45 15.0 19.3 6.9 6.8 0.05 0.04
ERH + SL 85:15 12.6 16.1 6.9 6.8 0.05 0.03
70:30 16.4 231 6.9 6.7 0.05 0.04
55:45 22.2 26.5 6.9 6.7 0.05 0.04
ERH 100 111 15.6 7.1 7.0 0.05 0.04

“Physico- chemical properties were measured 4 hours after irrigation on each day (Investigation date: 20 and 40 days indicate

August 5 and August 25, 2013, respectively).

YERH, expanded rice hull; PE, perlite; CD, coir dust; SMM, soil mother material; SL, sandy loam.
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Table 6. Influence of various formulations of root media on the growth characteristics of ‘Seolhyang’ strawberry daughter plants.”

Root Mix,ad Plf':lnt Number Leaf Frown Number Root . fresh FI‘(-%Sh
media’ ratio height of area diameter of first weight weight
(v/v) (cm) leaves (cm”/plant) (mm) roots (g/plant) (g/plant)
ERH + PE 85:15 25.6 a* 3.7 a 265 c 74 a 188 a 34 a 11.7 ab
70:30 253 a 36 a 268 c 74 a 183 a 34 a 111 a
55:45 24.6 a 38 a 224 a 7.2 a 17.7 a 33 a 10.0 a
ERH + CD 85:15 26.7 ab 39 a 266 ¢ 7.5 a 20.0 ab 35 a 125 b
70:30 26.4 ab 40 a 277 cd 81b 213 b 41D 12.9 bc
55:45 26.6 ab 38 a 264 bc 7.7 ab 206 b 3.6 ab 121 b
ERH + SMM 85:15 25.2 a 3.6 a 252 b 7.5 a 209 b 3.7 ab 121 b
70:30 25.6 a 3.7 a 258 b 7.8 ab 216 b 42 b 123 b
55:45 254 a 37 a 247 b 80 Db 21.9 bc 43 Db 12.6 b
ERH + SL 85:15 279 b 40 a 269 c 7.8 ab 21.6 bc 51c 13.3 bc
70:30 277 b 41 a 273 cd 81b 23.0 ¢ 51c 139 ¢
55:45 282 b 42 a 285 d 86 Db 253 d 53 c 145 ¢
ERH 100 26.1 ab 38 a 269 c 7.5 a 199 a 3.7 a 121 b

“Investigation date: August 30, 2013.

YERH, expanded rice hull; PE, perlite; CD, coir dust; SMM, soil mother material; SL, sandy loam.
*Means within the same column having the same letter are not significantly different by DMRT (p < 0.05).
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