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Abstract: Above and belowground biomass for Phyllostachys pubescens was determined in Jinju, Gyeongsangnam-do.
Regression analyses of dry weights of culms, foliages, and twigs versus diameter at breast height were used to
calculate regression equations of the form of log Y =a+ blogX. Total aboveground biomass for Phyllostachys
pubescens was 69.7 ton/ha and rhizomes and roots biomass were 13.7 ton/ha and 7.5 ton/ha, respectively. Culms
account for about 60% of total aboveground biomass. The aboveground biomass of each component was
decreased in the order of culms>foliages>twigs. As diameter at breast height grew thicker, the proportion of
culms to total aboveground biomass increased. The proportion of dry weight of culms to green weight gradually
increased with height in a bamboo tree and ages. Nutrients (kg/ha) of litter layer were distributed as follows:
N@45.1), Ca(17.3), K(6.1), Mg(3.6), P(3.5) and Na(0.7). Nitrogen and K were given much weight in total
nutrients of rhizomes and roots. These results will be useful in measuring carbon stock and drawing up
management plan to increase it for Phyllostachys pubescens stand.
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Table 1. Stand characteristics for a Phyllostachys pubescens stand.

Age
Total
>3-yr-old 3-yr-old 2-yr-old 1-yr-old current
No. of culms/ha 900 433 1,000 1,733 2,067 6,133
Mean DBH (cm) 7.9 (0.4)* 8.7(0.4) 10.4(0.2) 7.9(0.2) 7.8(0.2) 8.3(0.1)

*Values in parenthesis are one standard error of the mean.
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Figure 1. Biomass (kg) for Phyllostachys pubescens by each
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Table 2. Biomass of each aboveground component for Phyllostachys pubescens by DBH.
Culm Foliage Twig Total
Age Height (m) DBH (cm)
(kg)
10.2 6.0 4.2(47) 2.9(33) 1.8(20) 8.9(100%)

>2-yr-old 10.4 8.6 6.3(54) 3.4(29) 2.0(17) 11.7(100)

135 11.2 12.6(63) 4.3(22) 3.0(15) 19.9(100)

9.0 6.0 3.6(47) 2.5(33) 1.5(20) 7.6(100)

2-yr-old 11.8 8.6 9.7(59) 3.521) 3.3(20) 16.5(100)

14.3 10.4 14.6(68) 4.0(19) 2.9(13) 21.5(100)

9.6 6.0 3.4(57) 1.7(28) 0.9(15) 6.0(100)

1-yr-old 11.2 8.4 5.1(45) 4.9(43) 1.3(12) 11.3(100)
152 11.1 10.6(63) 4.0(24) 2.2(13) 16.8(100)

9.7 6.0 1.0(71) 0.1(7) 0.3(22) 1.4(100)

Current year 13.0 8.0 6.4(58) 2.2(20) 2.4(22) 11.0(100)

16.1 11.5 10.4(62) 3.5(21) 2.8(17) 16.7(100)

Average 12.0 8.5 7.3(59) 3.1(25) 2.0(16) 12.4(100)
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Table 3. Regressions of aboveground component biomass for
Phyllostachys pubescens.

Table 4. Aboveground biomass (ton/ha) for a Phyllostachys
pubescens stand.

Age  Component a b r SEE Age Culms Foliage Twig Total
Culm 0915 3511 0853 0671 632 1.85 1.87
>2-yr-old 10.10
g Folige 3471 4930 0809 L10s Y (63.0%)  (184%)  (18.6%)
IO Twig 0269 349 0746 0940 10.04
Total 0933 3715 0826  0.786 283 152 o5
2-yr-old 0o . o 15.59
Culm 4798 1825 0952  0.179 (578%)  (29.6%)  (12.6%)
2 vr-old Foliage  4.938 1482  0.625 0.500 1527
4 Twig 4321 1380 0949  0.139 370 T 700
Total 5.709 1.680 0.994 0.056 ]'yr'OId (59'.2%) (23:5%) (1723%) 23.28
Culm 3545 2595 0997  0.060 2315
Foliage 6247 0876 0996  0.022
- 1323 6.84 432
byrold  qig 5376 1146 0680 0310 Cumentyear iS00 @s0%)  (77%) 2447
Total 5525 1913 0990  0.077 5139
Culm 5211 1715 0947  0.180 -
: 42.08 18.66 12.11
Current year Foliage ~ 6784 0646 0982 0.039 ol B sew) (e O
Twig 5927 0839 0868  0.145 T
Total 6758 1272 0938  0.145 :
40.98 16.29 11.17
Culm 3585 2425 0719 0417 Inallages o000 23k (163%) 6265
Al Foliage  3.327 2123 0325 0841
B Tyig 3691 1784 0448  0.545 6844
Total 4624 2194 0595 0498

Equations follow the form log Y =a + b log X, where Y is compo-
nent dry mass (g), X is diameter at breast height (cm).

a and b: regression coefficients; #*: coefficient of determination;
SEE: standard error of estimate.
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Table 5. Belowground characteristics for a Phyllostachys
pubescens stand.

Lgngth of No. of buds Biomass (ton/ha)
rhizomes 2 -
(m/m?) (m°) Rhizomes Root Total
8.25 204.9 13.72 7.45 21.17

Table 6. Drymass and total nutrients (kg/ha) in the forest
floor for a Phyllostachys pubescens stand.

Drymass N P K Ca Mg Na

4340 451 35 61 173 36 07
(G55 (33)  (0.) (03 (12 01 (0.1

*Values in parenthesis are one standard error of the mean.
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Figure 2. The ratio of dry weight to green weight for Phyllo-

stachys pubescens (--: current year, — —: 1-yr-old, —
: 2-yr-old, —: >2-yr-old).
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Table 7. Characteristics of soils (0-15 cm depth, n=6) for a Phyllostachys pubescens stand.

Soiltexure . PH Org. C. TN  Avail.P,0, CEC K’ Ca” Mg Na*
(1:5, H,0) (gkg) (gkg) (mg/kg) (cmol /kg)
Sandv loam 4.45 2243 0.97 382.85 6.10 0.29 2.00 0.53 0.08
Y (0.07)* 2.61) (0.13) (38.42) (0.43) (0.06) 0.24) (0.19) (0.02)

*Values in parenthesis are one standard error of the mean.
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Table 8. Nutrient concentrations (g/kg) and total nutrients (kg/ha) in rhizomes and roots for a Phyllostachys pubescens stand.

N P K Ca Mg Na
Concentrations
Rhizomes 7.618 2.140 7.594 0.018 0.253 0.070
(1.148)* (0.290) (1.248) (0.012) (0.036) (0.021)
Roots 6.107 1.745 9.709 0.291 0.668 0.101
(0.844) (0.366) (1.083) (0.045) (0.047) (0.003)
Total nutrients
Rhizomes 104.5 294 104.2 0.3 3.5 1.0
(15.8) (4.0 (17.1) 0.2) 0.5) 0.3)
Roots 455 13.0 723 22 5.0 0.8
(6.3) 2.7 8.1) 0.3) (0.4) 0.1
*Values in parenthesis are one standard error of the mean.
g 9 2 dAe) Fol Hof HEF o] EAlsks ¢ ELL]
(4,340 kg/hay AHA|7F - 210,000 kg/ha o4 E T}
A7) uﬂ%gi AerE L3524, 1985, dt=e) duR i £2oh 1 #7asldl
w3 AeAgety d7. AT A 82): 89-98.
s} ] o E /HQ‘
355 9o 24 S4E Table 79 Hepdgint. = FYTAAR. 2004, T8 FE 9

o2
r_{

A 4452 4RI F48(1996)0) ugzz 12
tdo g Hslh B9k Al 48K T} AHA o] 7
Fo. 2 Ve S ARE 5(2002)0] B fz al
et A EQF AT] et B #e A zkE e}
Hwetd ZF& AYS BE 449 =t WA e
Wtk 2 23} Embaye %(2005)01 U HJd dE
WoellM o] =0 A4 ARE Hush WE3 dx)she
AR, AEAQ F& *@*Ur A S7H flsiA 3
2 AM) 59 S9 A gesity AddEn ¢ B
F F7] daet AL FEUb A YEhd 2L
EG AwTt mgEe] &Fo AdAgl a1z HE
& RAem Ak, oo et £ W= A B
M RS e Bl 5UHE A A3 A=
glof & FFoletal WETh gk X3 Fol22 B
& pHeF AR Hdo] gl Ao® nydE v e
A 5, 2002), ¥ WE= %‘v‘i‘— W ZE F=5 2.00
cmole/kg® VB SEubet EF AZ WAl 2445,
=; ‘*% AL B ZAR 9] e E%k Aot DS B
Hol 3l Aoz Ak,

A5t o] G T "t ZFo] /M T A vEls
3L O R A B HSEE o, w4, L]’—'B', it

2 EUTH “3194 W TS Aol VY geH

;(1}\9,]_ OlAF =0 F WO H|Eg i}Z 15! E]r(Table 8). B
A7 Abe w1} BAE (1996)0] B g Sfj& =
SHE oHE S AR v AES 2o, A
Aoz 9kl shgpo] B, o] o] A=), o]
= Elvet S5 A AA SRR AR B
i ] vl oM E e ZFES ERS o
THSon &, 2004).

o
ox H'T

O

rlo

_4

N Fﬂf o

10.

11.

12.

13.

14.
15.

CERIE, B4 1994, S8

19
az,
A
By
rj\g
)
N
N
o

dZAl2H. pp. 125.

7123, 2005 715 A K. hitp://www.kma.go kr/kor/weather/

climate/climate 03_Ol.jsp (2005. 02. 27).
AR, A, w1984, WA 2] &
797 3 B2 e B9 A7 QAR 4:19.25,

ER7IEATA 1988, EYSSRAY (B, AEA, B

A E). T2, sH7IedF4. pp. 450.

CERIE, A% 19%. 9T oiurEe] EEA

St

R719E Bojol B AT, BIALHA 85(3) : 453-
461.

G Adde) gy
A3 ARG B s
246-253.

SR, M9, dE Y, €28, ojdE, I3, 2003.
o]

AR 2AAY AAUE AR FHUE JEY =
A AL S=A3rE R 92(1) 1 52-57.

AHEA L 2004, YASAAR. hitp//www.foa.go.kr/ebook/

imup2/index html (2005. 02. 27)

O, 2004, FAA T urol] 23 AR AR
9} X1 sHE- AA Y F4. g st x] 93(3) : 242-250.
o|=&, A 2000. AN 27 AGE B AyAL
A #4234 ;ﬂ]@‘?i Z19(1) : 77-82.

ol del, FAIE, AR, o)FA, AR, wiE. 2004.
gy el daaky Rl B3 A7, Iy
88 A] 7(2) : 55-62.

oA, AEA. 1988, TR Btk
o, F=UEIA 77(1) : 10-16.

o], 1986. &3} FHEAL pp. 302-303.
A, T, olF3}, AEA. 2002, U AREE
OT:_,] ;qo:h:ﬂ o]p;]_b‘l—x-l ___'/H tﬂ%ola‘l-gqx] 91(6) 694-700.

s

rd

. Christanty, L., D. Mailly and J.P. Kimmins. 1996. ‘With-

out bamboo, the land dies’: Biomass, litterfall, and soil
organic matter dynamics of a Javanese bamboo talun-



FSENT (Phyllostachys pubescens) ¥y N i FEB AEREE S WUTHR 385 B = 167

kebun system. Forest Ecology and Management 87:75-
88.

17. Chung, Y.G and C.W. Ramm. 1990. Relationships between
soil-site properties and bamboo (Phyllostachys bambuso-
ides) growth. Journal of Korean Forest Society 79(1): 16-
20.

18. Embaye, K., M. Weih, S. Ledin and L. Christersson. 2005.
Biomass and nutrient distribution in a highland bamboo
forest in southwest Ethiopia: implications for manage-
ment. Forest Ecology and Management 204 : 159-169.

19.Kim, C., HK. Won and J.H. Jeong. 1999. Aboveground
biomass and nutrient accumulation in a Pinus rigida plan-
tation. FRI. Journal of Forest Science 62 : 1-7.

20. Mailly, D., L. Christanty and J.P. Kimmins. 1997. ‘With-
out bamboo, the land dies’: nutrient cycling and bio-
geochemistry of a Javanese bamboo talun-kebun system.

21.

22.

23.

Forest Ecology and Management 91 : 155-173.

Ravikumar, R., G. Ananthakrishnan, T. Appasamy and A.
Ganapathi. 1997. Effect of endomycorrhizae (VAM) on
bamboo seedling growth and biomass productivity. Forest
Ecology and Management 98 : 205-208.

Singh, AN. and J.S. Singh. 1999. Biomass, net primary
production and impact of bamboo plantation on soil rede-
velopment in a dry tropical region. Forest Ecology and
Management 119(1-3) : 195-207.

Son, Y., LH. Park, M.J. Yi, HO. Jin, D.Y. Kim, R.H.
Kim and J.O. Hwang. 2004. Biomass, production and nutri-
ent distribution of a natural oak forest in central Korea.
Ecological Research 19 : 21-28.

(200551 39 10 AHS 20059 49 79 <)



