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Effect of Bed Soil on Growth Characteristics of
4-year-old Abies koreana Container Seedling

* . *% . *% o FEEt
Jeong, Woon-Jong ‘- Kim, Tae-Woon - Tamirat Solomon and Moon, Hyun-Shik
*Accounting Division, Gyeongsangnam-do Province, Changwon, Korea
Ph.D. Student, Dept, of Forest Res., Gyeongsang National Univ., Jinju, Korea
Professor, Dept, of Forest Res, (Insti. Agric. Life Sci.), Gyeongsang National Univ., Jinju, Korea

ABSTRACT

The purpose of this study was to evaluate the effects of bed soil on growth characteristics of 4-year-old Abies
koreana container seedlings, in order to establish a production system for A. koreana. The distribution and population
of A. koreana in South Korea are decreasing due to the effects of climate change. In this study, container seedlings
of A. koreana grown in bed soil A (Agricultural bed soil) and HA (Horticultural + Agricultural bed soil) were found
to have good height, root diameter, and crown width, and the H (Height)/D (Diameter) ratio of the container
seedlings was found to be in the range of 2.8 to 3.6. Total dry weight was also highest in bed soil A and HA.
T (Top)/R (Root) ratio was in the range of 2.18 to 3.75. Seedling quality index and total biomass were significantly
higher in bed soils A and HA, which were treated with the lowest water content of any of the bed soils. In bed
soils HA and A, the root development of the container seedlings such as the total length, total surface area, and
total project area were found to be excellent. The growth of the above and root, and dry weight by organs of A.
koreana container seedlings indicated that the best bed soils were A and HA, which had relatively low moisture
content.
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Table 1. Mixing and physico-chemical characteristics of bed soil in this study

Bed soil Bulk density (g/cm’) pH EC (ds/m)
Horticultural bed soil (H) 0.49+0.05 5.96+0.11 1.20£0.13
Agricultural bed soil (A) 0.870.04 5.07+0.09 1.00£0.10

H+A (HA) 1.03+0.08 5.46+0.10 1.70+0.11
H+Vermiculite+Perlite (HVP) 0.27+0.03 6.11+0.12 0.85+0.07
A+Vermiculite+Perlite (AVP) 0.61+0.03 5.45+0.08 0.68+0.05

H+A+Vermiculite+Perlite (HAVP) 0.57+0.04 5.66x0.11 0.83+0.05
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*H/D ratio = Height (cm) / Root collar diameter (mm)
- T/R ratio = Ratio of aboveground to belowground biomass
-Root density (g/L) = Root dry weight (g) / Cavity
volume (L)

* Quality index (QI) = Total dry weight (g) / (H/D ratio
+ T/R ratio)

- Total biomass = Total dry weight (g) / Seedling density
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Fig. 1. Changes of water content for bed soil used in this study. H: Horticultural bed soil, A: Agricultural bed sail,
HA: H+A, HVP: H+V (Vermiculite)+P (Perlite), AVP: A+V+P, HAVP: H+A+V+P.
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Table 2. Growth characteristics by bed soil of 4-year-old container seedlings of A. koreana

Bed soil” Height (cm) Root collar diameter (mm) Width of crown (cm)  Survival ratio (%) H/D ratio
H 12.9+0.2°¢" 4.3+0.4b 11.3£0.8¢ 100.0 3.00+0.31b

A 17.8+0.7b 5.9+0.3a 20.3+1.9a 89.1 3.02+0.37b
HA 19.9+1.6a 5.5+0.5a 19.6+3.5a 98.4 3.62+0.33a
HVP 10.5+1.0f 3.5+0.5¢ 8.6+1.4d 100.0 3.00+0.24b
AVP 16.2+0.4¢c 5.8+0.4a 15.9+2.0b 100.0 2.79+£0.21b
HAVP 15.240.4d 5.3+0.4a 13.4+1.7¢ 98.4 2.87+0.24b

“Refer to Table 1
YMean+SD are represented.

*Mean separation within columns by Duncan’s multiple range test at 5% level.
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Table 3. Dry weight by bed soil of 4-year-old container seedlings of A. koreana

Dry weight (g)

Bed soil” - T/R ratio
Leaves Shoot Root Seedling
H 1.4+0.2°¢" 1.0+0.1c 1.140.1c 3.5+0.4¢c 2.1840.17¢
A 2.8+0.3a 2.3+0.3a 1.7+0.4a 6.940.5a 3.04+0.12b
HA 2.340.2b 2.3+0.4a 1.7+0.6a 6.3+0.8a 2.7440.12¢
HVP 0.8+0.2d 0.6£0.1d 0.6+0.1d 2.0+0.5d 2.45+0.14d
AVP 2.240.3b 1.8+0.2b 1.4+0.2b 5.440.5b 2.8240.11¢c
HAVP 2.3+0.2b 1.6+0.3b 1.1£0.2¢ 4.9+0.7b 3.75+0.15a
“Refer to Table 1
YMean+SD are represented.
*Mean separation within columns by Duncan’s multiple range test at 5% level.
1.4 a 2000
12 + T B ab o a a
5106 L b £1500 | T 1
= 1 ' ] | by
£08 [ G 000 F ¢ 1 1 1
Zo6 [ | ¢ L § | d i
= T =]
04 | T 500 r . 1
02 e -
0 0
H A HA HVP AVP  HAVP H A HA HVP  AVP HAVP
Bed soil Bed sail

Fig. 2. Quality index and total biomass by bed soil of 4-year-old container seedlings of A. koreana.
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Table 4. Root morphological characteristics by bed soil of 4-year-old container seedling of A. koreana

Bed soil* Total root length (cm) Total surface area (sz) Total project area (sz) Average diameter (mm) Root density (g/L)
H 1,471£178.3°¢"* 243.6+24.2d 77.5£10.9¢ 0.53+0.03a 3.49+0.26¢
A 1,624+188.1b 317.2420.6b 101.3+12.8b 0.62+0.04a 5.67+0.36a
HA 2,315+285.6a 410.6+58.6a 130.7+18.2a 0.56+0.05a 5.82+0.41a
HVP 1,030+169.3d 151.6+22.5¢ 483+ 7.2¢ 0.62+0.07a 2.04+0.28d
AVP 1,715+£202.1b 286.7+28.1¢ 91.3%12.1bc 0.53+0.03a 4.21+0.39b
HAVP 1,088+118.7d 189.5+24.3¢ 60.3+£7.7d 0.55+0.03a 3.45+0.25¢
“Refer to Table 1
"Mean+SD are represented.
*Mean separation within columns by Duncan’s multiple range test at 5% level.
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