J. Korean Soc. For. Sci. Vol. 110, No. 1, pp. 35~42 (2021)
https://doi.org/10.14578/jkfs.2021.110.1.35

e = L SN
JOURNAL OF KOREAN SOCIETY OF FOREST SCIENCE

ISSN 2586-6613(Print), ISSN 2586-6621(Online)
http://e-journal.kfs21.or kr

& M

A0 XIS SMX|O| HIO|RWHA, AN, O] b2 S
A - WAA - A SR A - w2 A - AEA BT
VaAE et Algardstal, P Aty aehy Argute] A A T4
Nutrient Characteristics of Biomass, Forest Floor, and Soil between
Plantation and Expansion Sites of Phyllostachys nigra var. henonis

You Sig Kwak', Gyeongwon Baek', Byeonggil Choi', Jiseok Ha',
Eun Ji Bae’ and Choonsig Kim{®"™

'Department of Forest Resources, Gyeongsang National University, Jinju 52725, Korea
Forest Biomaterials Research Center, National Institute of Forest Science, Jinju 52817, Korea

2 o & A+
A =

£ UF ghboll lojA] B Ado] nAle JFE AR A8l mid A7 AAE Sd 2E ]9}
UAH] AR E o2 po] ulj A RO ke kot oAt Wl BEQF 30 cm Flo]9] ok 54 H|wstqith &
A9 3 71, 271 U 240} o) SR Sl e el
SARA] Atolof -9 &<l &Fol7k ¢l EoF 0~30 cm Zlo]o] Hyt f7|eAaE
mg g'of HE| GO Lotk B A4 HEO] A9 2HUA| 247 mg g, TAHA] 124 mg ¢, <& 2YA] 1027
mg kg!, THAEA] 5.61 mg kg, ZEMHES 2P| 0.27 cmole kg, HAEX] 0.16 cmole kg'2 22|71 kAo BlE) 59
Moz Eolr). & A7 Auo] 2w o i Al Fuj) Q1 AR eloz o] 2 AL 7144

Urehtes.

Abstract: In this study, the relationships between bamboo expansion and the nutrient characteristics of bamboo
biomass, the forest floor, and mineral soil (at 30-cm depth) were determined in unfertilized expansion sites and
fertilized plantations of Phyllostachys nigra var. henonis in Jinju, Gyeongsangnam-do. Nitrogen and phosphorus
concentrations in bamboo components (culm, branches, and foliage) were significantly higher in the plantation site
than those in the expansion site (P < 0.05). However, the nutrient concentration of the forest floor did not differ
significantly between the plantation and expansion sites. Mean organic carbon concentration at 0—30-cm soil depth
was significantly higher in the plantation site (30.80 g kg™') than that in the expansion site (15.64 g kg™'). In
addition, total nitrogen, phosphorus, and exchangeable K at 0-30-cm soil depth were significantly higher in the
plantation site than those in the expansion site. These results indicate that bamboo can spread to areas with
low-nutrient concentrations in adjacent forests.
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2016; Shiau and Chiu, 2017; Song et al., 2017). T}
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Figure 1. Location (a) of expansion sites (E, b) and plantation (P, c¢) in Phyllostachys nigra var. henonis.
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Table 1. General characteristics of the study site.
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F2% g9 (Kalra and Maynard, 1991) thA 22 ICP
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. . Elevation Density DBH Basal area
Treatment Latitude (N) Longitude (E) Aspect (m as.l) (culm ha™) (cm) (m® ha)
Plantation 1 35°1224" 128°10'14" E 110 12,000 4.58
Plantation 2 35°1222" 128°10'16" NW 120 11,400 5.10
- bamboo: 6,600 - bamboo: 5.69 living tree: 22.6
Expansion 1  35°1223" 128°10'15" NE 110 - living tree: 500 - living tree: 20.7 deadgtree" 11'4
- dead tree: 600 - dead tree: 15.3 o
- bamboo: 6,440 - bamboo: 5.67 living tree: 22.8
Expansion 2 35°1223" 128°10'15" NE 120 - living tree: 800 - living tree: 17.6 g T

- dead tree: 1.7

- dead tree: 200 - dead tree: 9.8
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Table 2. General characteristics of sampled bamboos in plantation and expansion treatments of Phyllostachys nigra var. henonis.

Clear culm Crown .
Height . Culm Branches Foliage Total
Treatment DBH (cm) length width o 2 R o
(m) (cm) (cm) (g bamboo”) (g bamboo”) (g bamboo”) (g bamboo™)
Plantation 5.73 12.0 6.2 1.35 5,865 580 494 6,939
(0.74)a (1.3)a (1.4)a (0.29)b (1,908)a (171)a (175)a (2,211)a
Expansion 5.93 12.3 5.8 2.38 5,901 682 485 7,068
p (0.63)a (1.0)a (0.9)a (0.07)a (1,340)a (98)a (86)a (1,430)a

* Values in parenthesis are standard error (n=6). Different letters between plantation and expansion treatments represent a

significant difference at P < 0.05.
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Table 3. Nutrient concentration of bamboo components in plantation and expansion treatments of Phyllostachys nigra var. henonis.

Nutrient (mg g™)

Component Treatment
C N P K Ca Mg
Plantation 450.87 2.85 0.83 4.62 0.37 0.41
Cul (0.68)a (0.37)a (0.08)a (1.46)a (0.11)a (0.10)a
m
! Expansion 449.13 0.95 0.28 2.73 0.43 0.16
p (0.84)a (0.11)b (0.08)b (0.30)a (0.04)a (0.03)b
Plantation 44421 7.01 0.99 6.53 0.39 0.30
(1.47)a (0.97)a (0.18)a (1.99)a (0.04)a (0.02)a
Branches
Expansion 451.34 3.09 0.30 3.17 0.39 0.12
P (9.71)a (0.17)b (0.04)b (0.32)a (0.02)a (0.02)b
Plantation 422.52 25.64 1.38 5.41 6.94 133
Foli (3.80)a (1.1D)a (0.13)a (0.73)a (0.67)a (0.15)a
oliage
g Expansion 413.76 21.25 1.08 7.09 5.52 0.71
p (8.56)a (0.58)b (0.02)a (0.36)a (0.49)a (0.05)b
Plantation 349.40 443 0.78 2.49 1.10 1.11
Root (17.92)a (0.16)a (0.03)a (0.18)a (0.27)a (0.14)a
o Expansion 342.25 3.74 0.61 2.12 3.23 1.15
P (18.24)a (0.34)a (0.02)b (0.17)a (1.50)a (0.03)a

* Values in parenthesis are standard error (n=6). Different letters between plantation and expansion treatments represent a

significant difference at P < 0.05.

Table 4. Nutrient concentration of the forest floor in plantation and expansion treatments of Phyllostachys nigra var. henonis.

Nutrient (mg g")

Treatment
C N P K Ca Mg
Plantation 395.38 14.96 1.09 1.20 8.19 1.32
(12.15)a (1.60)a (0.16)a (0.15)a (1.54)a (0.24)a
Expansion 402.60 12.26 0.69 1.31 8.62 1.68
P (15.77)a (1.20)a (0.07)a (0.20)a (0.98)a (0.36)a

* Values in parenthesis are standard error (n=6). Different letters between plantation and expansion treatments represent a

significant difference at P < 0.05.
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Table 5. Coarse fragment, soil pH, EC, and bulk density at three soil depth in plantation and expansion treatments of Phyllostachys
nigra var. henonis.

Depth Coarse fragment . EC Bulk density
Treatment N Soil pH 5 B
(cm) g g) P @S em™) (g em?)
Plantation 0.51 4.97 427.45 0.76
0-10 (0.07)a (0.15)a (75.36)a (0.06)a
Expansion 0.34 5.06 241.43 0.92
p (0.08)a (0.29)a (105.54)a (0.06)a
Plantation 0.49 4.79 532.38 0.88
1020 (0.08)a (0.17)a (157.97)a (0.06)a
Expansion 0.37 5.29 160.83 0.98
P (0.07)a (0.40)a (22.04)a (0.04)a
Plantation 0.41 5.08 369.87 0.79
2030 (0.05)a (0.23)a (85.16)a (0.16)a
Expansion 0.32 5.20 123.50 1.05
p (0.08)a (0.5Da (14.25)b (0.05)a
Plantation 0.47 4.93 449.9 0.81
(0.04)a (0.10)a (64.6)a (0.04)b
Mean
Expansion 0.34 5.18 175.25 0.97
P (0.04)b 0.21)a (35.99)b (0.03)a

* Values in parenthesis are standard error (n=6). Different letters between plantation and expansion treatments represent a significant
difference at P < 0.05.
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Figure 2. Chemical properties at three soil depth in plantation and expansion treatments of Phyllostachys
nigra var. henonis. Horizontal bars are standard error (n=6). Asterisks between plantation and expansion
treatments represent a significant difference at P < 0.0S.
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