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Biomass, Net Production and Nutrient Distribution of
Bamboo Phyllostachys Stands in Korea'*
In Hyeop Park’ and Suk Bong Ryu2
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ABSTRACT

Three Phyllostachys stands of P. pubescens, P. bambusoides and P. nigra var. henonis in Sunchon

were studied to investigate biomass, net production and nutrient distribution. Five 10mx10m quadrats
were set up and 20 sample culms of 2 vears and over were harvested for dimension analysis in each
stand. One vear old culms and subterranean parts were estimated by the harvested quadrat method.
The largest mean DBH, height and basal area were shown in P. pubescens stand, and followed by

P. nigra var. henonis stand and P. bambusvides stand. There was little difference in accuracy among
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three allometric biomass regression models of logWt=A +BlogD, logWt=A +BlogD’H and logWt=A +
BlogD+ClogH, where Wt, D and H were dry weight, DBH and height, respectively. Analysis of
covariance showed that there were significant differences in intercept among the linear allometric bio-
mass regressons of three Phyllostachys species. Biomass included subterranean parts was the largest
in P. pubescens stand(103.621t/ha), and followed by P. nigra var. henonis stand(86.447t/ha) and P.
bambusoides stand(36.767t/ha). Leaf biomass was 6.3% to 7.8% of total biomass in each stands. The
ratio of aboveground biomass and subterranean biomass in each stand was 1.87 to 2.26. Net production
included subterranean parts was the greatest in P. pubescens stand(6.115t/ha/yr), and followed by P.
nigra var. henonis stand(5.609t/ha/yr) and P. bambusoides stand(3.252t/ha/yr}. The highest net assi-
milasion ratio was estimated in P. pubescens stand(2.979), and followed by P. nigra var. henonis
stand(2.752) and P. bambusoides stand(2.187). Biomass accumulation ratio of each stand was 2.679 to
5.353. Concentrations of N, P and Mg were the highest in leaves, and followed by subterranean
parts, and culms-+branches in all three species. Concentration of Ca was the highest in leaves, and
followed by culms+branches, and subterranean parts in all three species. The difference in biomass
among three species stands was caused by their culm size, leaf biomass, net assimilation ratio, and
efficiency of leaves to produce culms.

Key words : Bamboo Phyllostachys, biomass, net production, nutrient distribution
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Table 1. Soil Characteristics of three Phyllostachys stands.

Moisture pH Total Available Exchangeable bases(me/100g)
factor* (H:0 1:5 N(%)  P:Os(ppm) K* Ca™™ Mg*"
P. pubescens 1.093 4.8 3.42 28.11 0.35 1.48 0.20
P. bambusoides 1.080 4.8 3.07 21.69 0.30 1.86 0.34
P. nigra var. henonts 1.085 4.9 4.70 23.45 0.37 1.67 0.22
* air-dry soil weight/oven-dry soil weight
Table 2. Stand characteristics of three Phyllostachys stands.
P. pubescens P. bambusoides P. nigra var. henonis
Mean DBH{cm) 8.2 3.7 5.8
Mean height(m) 11.9 8.3 11.1
Density(culms/ha) 7500 8400 8600
Basal area(m’/ha) 40.5 9.6 23.4
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Table 3. Allometric biomass regressions for sample culms of three Phyilostachys species(Regression
model, logWt=A+BlogD, Wt is dry weight in g, D is DBH in ¢cm and E is the estimate
of relative error).

A B R’ E E* E**

P. pubescens

Culms 1.755 2.296 0.981 1.086 1.060 1.060

Branches 1.081 2.108 0.705 1.405 1.391 1.387

Leaves -0.079 2.919 0.653 1.729 1.754 1.738

Avobeground total 1.835 2.289 0.969 1.113 1.098 1.099
P. bambusoides

Culms 1.840 2.438 0.873 1.366 1.235 1.085

Branches 1.253 2.142 0.659 1.681 1.592 1.492

Leaves 1.607 1.631 0.641 1.740 1.762 1.700

Avobeground total 2.086 2.267 0.816 1.436 1.327 1.177
P. wnigra var. henonis

Culms 1.112 3.290 0.929 1.241 1.272 1.239

Branches 1,191 2.200 0.722 1.383 1.332 1.253

Leaves (3.600 2.601 0.713 1.480 1.430 1.376

Avobeground total 1.452 2.988 0.955 1.167 1.172 1.164

* E from logWt=A +BlogD’H, H is height in m.
** E from logWt=A+BlogD+ClogH

Table 4. F-values from covariance analysis to test for significant differences among allometric biomass
regressions of three Phvllostachys species.

logWt=A +BlogD logWt=A +BlogD’H
Slope Intercept Slope Intercept
Culms 4.26(5) 8.42(S) 3.59(8) 9.06(S)
Branches 0.04(NS) 5.93(8) 0.05(NS) 5.57(S)
Leaves 1.58(NS) 11.92(S) 1.83(NS) 12.47(S)
Aboveground total 2.98(NS) 10.12(8) 2.17(NS) 11.81(S)

* All tests were decided at the 93% confidence level : NS=not significantly different ; S=significantly
different, i.e., P<0.05.
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Table 5. Biomass(t/ha) of three Phyllostachys stands.

P. pubescens P. bambusoides P. nigra var. henonis
Culms 61.428 (59.3) 18.735 (50.9) 45.502 (52.6)
Branches 6.499 (6.3) 2.750 (7.5) 6.721 (7.8)
Leaves 3.849 3.7 3.198 8.7) 4.117 4.8)
Aboveground total 71.776 (69.3) 24.683 (67.1) 56.340 (65.2)
Rhizomes 21.917 (21.1) 7.862 (21.4) 23.608 (27.3)
Roots 9.928 (9.6) 4,222 (11.5) 6.499 (7.5)
Subterranean total 31.845 (30.7) 12.084 (32.9) 30.107 (34.8)
Total 103.621 (100%) 36.767 (100%) 86.447 (100%)

Table 6. Net production(t/ha/yr) of three Phyllostachys stands.

P. pubescens

P. bambusoides

P. nigra var. henonis

Culms 6.115 (63.4)
Branches 0.690 (6.0)
Leaves 1.366 (11.9)
Aboveground total 8.171 (71.3)
Rhizomes 2.266 (19.7)
Roots 1.027 9.0
Subterranean total 3.293 (28.7)

Total 11.464 (100%)

3.252 (46.5) 5.609 (49.5)
0.363 5.2) 0.753 (6.6)
1.198 (7.1 1.310 (11.6)
4.813 (68.8) 7.672 (67.7)
1.418 (20.3) 2.868 (25.3)
0.762 (10.9) 0.790 (7.0)
2.180 (31.2) 3.658 (32.3)

6.993 (100%) 11.310 (100%)
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Table 7. Production efficiency(t/t/yr) of leaves and biomass accumulation ratio in three Phyllostachys

stands.
P. pubescens P. bambusoides P. nigra var. henonis
Net assimilation ratio* 2.979 2.187 2.752
Efficiency of leaves
to produce culm** 1.589 1.017 1.362
Biomass accumulation ratio*** 5.358 2.679 4.023

* Total net production/leaf biomass
** Culm net production/leaf biomass
*** Total biomass/total net production

Table 8. Nutrient concentration(%) of three Phyllostachys species.

N P K Ca Mg
P. pubescens
Leaves 1.163 0.102 0.988 0.257 0.171
Culms and branches 0.433 0.056 0.402 0.094 0.103
Subterranean parts 0.517 0.063 0.414 0.077 0.162
P. bambusoides
Leaves 1.314 0.111 0.660 0.426 0.248
Culms and branches 0.539 0.062 0.449 0.218 0.119
Subterranean parts 0.559 0.065 0.431 0.158 0.168
P. nigra var, henonis
Leaves 1.591 0.081 0.806 0.211 0.173
Culms and branches 0.576 0.041 0.504 0.105 0.081

Subterranean parts 0.612 0.057 0.418 0.089 0.113
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Fig. 1. Mineral nutrient contents of P. pubescens
stand(Pp), P. bambusoides stand(Pb), and
P. nigra var. henonis stand(Pn).
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