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According to Planting Density over Seven Years after Planting
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Abstract: This study aimed to determine the optimal planting density of Fraxinus rhynchophylla assessed from the
early growth performance at various planting densities over the 7-year period after planting. The study site was in
Pyeongchang County, South Korea, and seedlings of 2-year-old (bare-root seedlings) F. rhynchophylla were planted
at four densities (3,000, 5,000, 7,000, and 10,000 trees ha'l) in March 2015. The survival rate, root-collar diameter
(RCD), and height (H) were measured from 2015 to 2021, and the H/D (H/RCD) ratio and stem volume were cal-
culated. The survival rate (84-97%) and H/D ratio (54.5-59.2%) were not affected by the planting density during the
study period, but the RCD, H, and stem volume were significantly higher for 7,000 trees ha™ than for other planting
densities. Especially, the stem volume (cm’® tree™) at 7 years after planting was highest for 7,000 trees ha” (1,356.1),
followed by 10,000 trees ha”' (958.6), 5,000 trees ha™ (773.0), and 3,000 trees ha™' (579.5). As the planting density
increased, F. rhynchophylla seedlings showed initial rapid growth due to light competition, but relatively low growth
at excessive planting densities. In the future, use of a suitable planting density considering planting costs should pro-
vide outstanding growth performance of F. rhynchophylla on plantations.
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(Kim, 2013; Noh et al., 2020).
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SeeFo] AA| 73550 46%(480.8 mm)E XA 8}Ic) 2015
| 39, A5t Rl EFAHE. rhynchophylla) 2'3 Y
L2 HE 342 ha' (1.8m x 1.8 m), 5FE ha’ (1.4 m x 1.4 m),
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(Figure 1).

Figure 1. Experimental design for treatments of planting densities (a) and a panoramic photograph
in F. rhynchophylla plantation.
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39z} Atolofl Mgl ow, 31 o] o= AEEO] FA
=] ¢ thFigure 2). A& 7R} HEE(BA+EZ A
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Table 1. The soil properties of F. rhynchophylla plantation in 2015 and 2018.

Exchangeable cations

Soil texture (%) . Organic  Total Available 0

Year Sp%lll matter  nitrogen phosphorus (cmo.i.(l:(;g") (cmolc kg™)
Sand  Silt  Clay (%) (%) (mg kg ca Mg K Na'
2015 21.5 56.0 22.6 5.24 9.23 0.36 8.90 36.83 4.29 0.64 0.26 0.16
+1.6 1.6  +0.8 +0.09 +0.08 +0.04 +1.58 +2.37 +0.54  +0.07 +0.03  +0.00
2018 25.5 64.8 9.7 5.06 7.39 0.38 6.47 30.68 3.92 0.66 0.31 0.05
2.6 2.6  +0.6 +0.06 +1.37 +0.03 +0.67 +1.57 +0.39 +0.06 +0.03  +0.00

Values indicate mean + standard error (n=9).



AR ThE BEALE 2YB A4 F 7agke] A

g

J 485

il

Table 2. Results of two-way ANOVA of the planting density, year and their interaction effects on survival rate, root collar diamete

(RCD), height, and stem volume for F. rhynchophylla.

Source df Survival rate RCD Height H/D ratio Stem volume
F-ratio  P-value  F-ratio  P-value F-ratio P-value F-ratio P-value F-ratio P-value
Density (D) 3 1.18 n.s. 4.70 ** 4.43 o 4.18 * 3.10 *
Year (Y) 6 0.70 n.s. 64.13 ok 50.47 ook 4.48 ok 23.49 HAEE
DxY 18 0.05 n.s. 0.64 n.s. 0.64 n.s. 0.39 n.s. 1.05 n.s.

* P<0.05, ** P<0.01, *** P<0.001, **** P<0.0001, and n.s. not significant.
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Figure 2. The survival rate of F. rhynchophylla trees according
to planting density. The vertical bars represent standard errors
of the mean (n=3).
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Table 3. The root collar diameter (RCD) and height (meantstandard error) of F. rhynchophylla trees according to planting density

and year.
Growth (t]r);“s}igl) 2015 2016 2017 2018 2019 2021

RCD (mm) 3,000 11.0£0.4 11.5£0.4 13.6£0.5b 16.8£0.5b  20.9+0.6d 24.9+3.6b
5,000 11.0£0.3 11.740.3 13.8+0.4b 172404b  23.040.7c 26.6+3.5b
7,000 11.120.3 12.5:0.4 15.240.5a 19340.6a  27.3+0.8a 33.1+4.5a
10,000 11.240.3 12.120.4 1450.5ab  17.840.6b  25.120.8b 29.4+8 2ab

Height (cm) 3,000 54.441.6 58.6+1.8 63.442.1b 86.4+33c  1104+4.6c  132.229.1b
5,000 57.942.0 62.1%1.9 70.3+2.0a  93.142.9bc  123.5¢4.0b  150.7+22.3b
7,000 53.442.0 59.942.2 7554232 104.9+34a  147.0+47a  189.4431.9a
10,000 59.0+1.7 64.0+2.1 7524272 99.543.8ab  4.8+5.0ab  170.5+43.2ab

H/D ratio 3,000 51.6+2.1 53.042.1 47.041.7b  51.142.0b 53.6+2.0 54.5+1.6b
5,000 54.5+1.9 53.9+1.7 52.0+14a  552+14ab  54.5:15 58.141.4ab
7,000 50.1%1.9 49.441.9 50.6+1.6ab  54.7+14ab  54.4+15 58.341.5ab
10,000 53.3+1.8 53.3+1.8 52.5¢1.6a  56.1+1.6a 54,0412 59.2+1.3a

Values indicate mean =+ standard error (n=90). Different letters within each year indicate significant differences among the planting

density by Duncan’s multiple range test (P < 0.05).

1500 4 120 + 7 Planting density *
w@ —®— 3,000ha’ a
100 7@ —0— 5,000 ha"
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Stem volume (cm3 tree'1)
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Figure 3. The stem volume (cm® tree™) of F. rhynchophylla
trees according to planting density. The vertical bars represent
standard errors of the mean (n=90). Different letters within each
year indicate significant differences among the planting density
by Duncan’s multiple range test (P < 0.05).
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