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Abstract: This study was carried out to establish the informations on the optimum container for production of
Larix leptolepsis container seedlings. Height growth of 1-year-old container seedling was highest in 250 mL of
container (19.3 cm), and of 2-year-old seedling was in 500 mL (56.9 cm). On the other hand, the highest
growth of root-collar diameter was observed in the both 1-year-old and 2-year-old seedlings grown in 500 mL.
Dry mass production in both a whole seedling and each organs of 2-year-old seedling was significantly high in
the container with larger volume and lower seedling density. According to the analysis using by WinRhizo
program, the larger container in volume showed better root morphological traits such as total root length, root
projected area, root surface area, root volume and average root diameter. Among the elements for analysis of root
morphological traits, the root volume was the highest one affected by container volume. And it was observed that
the root volume was 79.5% and 46.8% in 320 mL and 250 mL, respectively, compared to 500 mL.
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Table 1. Container types used for this experiment.
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Container Container size Cavity volume Cavity size Cavity no./ Seedling density
type (LxWxH, cm) (mL) (cm) Container (no./m?)
Container 500 41.0x25.0x16.0 500 Q7.5 15 146
Container 320 41.0x27.5x13.0 320 06.4 24 213
Container 310 35.0x21.6x10.0 310 06.7 15 198
Container 250 42.5%26.8x16.0 250 4.7x4.7 40 351
Container 200 36.0x22.0x12.0 200 5.0 25 316
Container 98 61.0x36.0x12.0 98 03.8 96 441
Container 95 49.6x24.9x12.4 95 3.4x34 72 583
Container 90 36.0x22.0x10.0 90 4.0 45 569
Container 63 43.2x26.7x10.0 63 3.0x3.0 104 901
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Table 2. Effects of container type on height and root collar diameter growth, and dry mass production of 1-year-old Larix
leptolepsis container seedlings.

Container Height Root collar Dry mass(g)
type (cm) diameter(mm) Leaves Shoot Root Seedling

Container 500 17.9+1.0abc ~ 3.24+0.18a 0.663+0.049a  0.213+£0.023a  0.354+0.032a  1.230£0.103a  2.49+0.10ns”
Container 320 18.5+0.4ab 3.18+£0.08ab  0.684+0.048a  0.199+0.004ab 0.334+0.018a  1.217+0.062a 2.66+0.14ns
Container 310 16.8+0.7bcd 2.6940.13cd  0.449+0.029bc  0.154+0.009cd  0.225+0.013bc  0.828+0.045bc  2.69+0.08ns

T/R

Container 250 19.3+0.9a 2.87+0.08bc  0.521+0.052b  0.178+0.009bc 0.288+0.041ab 0.986+0.090b 2.51+0.20ns
Container 200 16.6+1.1cd 2.62+0.15cd  0.391+0.077bcd 0.130+0.017de  0.220+0.038bc  0.740+0.129cd ~ 2.39+0.24ns
Container 98 13.8+0.4ef 2.26+0.09¢f  0.301+0.017de 0.117+£0.006ef 0.159+0.011cde 0.577+0.033def  2.64+0.08ns
Container 95 15.0+0.2de 2.49+0.12de  0.323+0.053cde 0.120+0.004ef 0.193+0.014cd  0.636+0.065cde  2.28+0.22ns
Container 90 12.8+0.4fg 1.94+0.04fg  0.219+£0.016e  0.101£0.006ef 0.133+0.010de 0.453+0.025e¢f  2.42+0.11ns
Container 63 11.6+0.3¢g 1.71+0.06g 0.189+0.003¢e  0.090+0.004f  0.114+0.004e  0.393+0.003f 2.45+0.09ns

“Mean+SE and measured on Oct. 20, 2008. Different letters in each column indicate significant differences according to Duncan's multiple
range test(p=0.05).
*Not significant.

Table 3. Effects of container type on growth characteristics of 2-year-old Larix leptolepsis container seedlings.

Container Height Root collar No. of lateral Longest lateral
type (cm) diameter(mm) branch branch(cm)
Container 500 55.9+1.5%a 5.92+0.12a 16.7+13a 13.4+0.7a
Container 320 47.0£2.4b 5.59+0.20a 12.7+1.0b 11.44+0.6b
Container 250 39.0+1.6¢ 4.80+0.30b 10.9+0.9b 10.8+0.4b

“Mean+SE and measured on Oct. 24, 2009. Different letters in each column indicate significant differences according to Duncan's multiple
range test(p=0.05).
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Table 4. Effects of container type on dry mass production of 2-year-old Larix leptolepsis container seedlings.

Container Dry mass(g) TR
type Leaves Shoot Root Seedling
Container 500 2.969+0.093%a 3.293+0.139a 2.946+0.101a 9.208+0.243a 2.13+0.09b
Container 320 2.788+0.048a 3.099+0.150a 2.664+0.086b 8.552+0.244b 2.22+0.08b
Container 250 2.458+0.130b 2.716+0.150b 2.101+0.130c¢ 7.169+0.378¢ 2.45+0.13a

*Mean+SE and measured on Oct. 24, 2009. Different letters in each column indicate significant differences according to Duncan's multiple

range test(p=0.05).

Table 5. Effects of container type on root morphological traits of 2-year-old Larix leptolepsis container seedlings.

Container Total root length Root project area Root surface Root diameter Root volume
type (cm) (cm?) area(cm?) (mm) (cm®)
Container 500 3997.38+130.56” 143.56+9.70 450.99+30.48 0.42+0.02 9.54+0.87
Container 320 3569.12+184.20 133.23£10.85 418.55+16.14 0.43+0.02 7.58+0.75
(89.3%) (92.8%) (92.8%) (102.4%) (79.5%)
Container 250 2862.44+94.19 104.88+5.37 329.50+16.87 0.42+0.01 4.46+0.32
(71.6%) (73.1%) (73.1%) (100.0%) (46.8%)

Mean+SE(n=5) and measured on Oct. 24, 2009.
*The value is the proportion to the value of Container 500.
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Table 6. Effects of container type on root morphological traits for different root diameter classes of 2-year-old Larix leptolepsis
container seedlings.

IHBIEEEE 41998 A43 (2010)

Container Root diameter classes(mm)
type <0.5 0.5-1.0 1.0-1.5 1.5-2.0 2.0-2.5 2.5-3.0 3.0-3.5 3.5-4.0 >4.0
Percentage of total root length
Container 500 80.527 15.71 2.96 0.48 0.13 0.08 0.07 0.02 0.03
Container 320 81.12 15.58 2.13 0.55 0.26 0.14 0.07 0.03 0.12
Container 250 80.65 16.64 1.99 047 0.15 0.07 0.02 0.01 0.02
Percentage of root project area
Container 500 57.81 27.71 9.52 225 0.79 0.63 0.64 0.20 0.44
Container 320 57.64 26.46 7.83 2.52 1.49 1.02 0.60 0.31 2.11
Container 250 63.08 28.49 433 2.16 0.88 0.49 0.16 0.11 0.30
Percentage of root surface area
Container 500 57.79 27.70 9.54 2.25 0.79 0.63 0.65 0.20 0.44
Container 320 57.64 26.46 7.83 2.52 1.49 1.02 0.60 0.31 2.11
Container 250 61.19 2841 6.31 2.16 0.88 0.48 0.16 0.11 0.30
Percentage of root volume
Container 500 28.98 29.74 18.92 6.43 3.34 2.92 3.56 1.99 4.11
Container 320 24.12 24.04 20.37 12.76 5.96 4.58 3.85 2.70 1.62
Container 250 34.96 34.00 13.75 6.80 3.60 243 0.95 0.74 2.77
“Means of five samples.
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