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Research note

A Case Study of Bamboo Forest Resources and

Land Management on Slopeland in Tainan

Ming-Jer Yeh,” Chih-Hsin Chung,z) Chien-Yu Lin,” Huan-Yu Lin"”

[ Summary ]

We established a workflow to integrate land cover maps from the 4" forest resources inven-
tory project and slopeland utilization inventory project. Based on the latest aerial images, we
implemented field work and set up 94 forest plots to reidentify distributions and stocks of bamboo
forests in Tainan.

Results showed that there are 10,254.7 ha of bamboo forests and 6,193.7 ha of mixed bamboo-
hardwood forests in Tainan, mainly composed of thorny bamboo (Bambusa stenostachya Hack.)
and long-branch bamboo (B. dolichoclada Hayata), with Longci and Lioujia districts being distri-
bution centers. The average canopy hight of long-branch bamboo was 11.6 m, which was relatively
lower than that of thorny bamboo (15.8 m). The average stem densities of long-branch and thorny
bamboo forests were 12,397 and 5,700 culms ha™.

Bamboo forests in Longci District, with a total area of 3,167.7 ha, and representing 50.75%
of the administrative area, did not intersect with a reservoir watershed or protected forest. Most of
them were private and were located on mild slopeland which is classified as suitable for agricul-
ture or animal husbandry, indicating that these areas could be ideal regions for timber production
of bamboo. But the results of cadaster checking showed that the average area and ownership of
private land have become more fragmented over the years, and this could have a negative effect on
the management and timber production of bamboo forests in the future.

Key words: bamboo forest, long-branch bamboo, thorny bamboo, Tainan City, Longci District.
Yeh MJ, Chung CH, Lin CY, Lin HY. 2016. A case study of bamboo forest resources and land
management on the slopeland in Tainan. Taiwan J For Sci 31(3):257-69.
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Table 1. Statistics of land cover types by administrative district
Land coverage (ha)
District Mixed . Agriculture
Pure Mixed
District area Bamboo bamboo Rice  Betel Other Bare
hardwood hardwood Orchard
(ha) forest  harwood forestry farm nut croplands land
forest forest forest constructions

Longci 6,241.87 3,167.75 991.56 7629  563.15 17.88 600.10 037  3.69 0.18 178.70 201.76
(HElR &)
Lioujia 6,678.78 1,071.89 1,002.85 - 247.78 7.23 812.25 111.96 - - 142.81 45.98
ORHE)
Guanmiao 5,352.05 952.84 24730 2245 75250 63.11 844.74 70.46 121 - 959.69  1.95
(Fnes)
Zuojhen  7,278.50 926.72  267.67 - 662.72 7.36 907.04 0.16 1278 - 404.14 2541
(Fesla)
Guantian  7,228.96 628.50 325.20 2.98 31791 18.63 743.50 606.52 - - 541.53 1.54
(CE'H&E)
Danei 7,108.36 576.46 642.55 - 855.42 10.79 1,836.73 - 852 - 893.15 116.72
CKAER)
Yujing 7,501.42 549.81 107.04 - 897.43 8.64  3,095.13 - 47.43 030 417.14 26.52
(EFE)
Nanhua 17,147.78 468.37 80.17 - 1,166.45 5.04 2,841.03 - 86.51 0.01 327.48 65.28
(Ga(o=)
Sinhua 6,190.00 364.19 308.42 - 1,347.49 30.49 726.74  209.70  4.02 - 818.77  7.26
Gorfblas)
Liouying  6,152.98 361.88 308.08 - 106.03 19.12 484.54  336.62 - - 326.81 14.90
()
Baihe 12,824.20 355.76 742.56 - 2,186.73 57.29 1,663.30 660.27 42559 - 77731 50.51
(EI9AT )
Nansi 10,898.06  267.93 74.22 - 1,497.54 8.05  3,338.04 0.01 6630 - 39249 70.22
(h751Es)
Dongshan 12,411.64 265.28 1,002.78 - 1,312.26 11.39 3,763.13 193.30 124.23 - 820.73 52.76
(L)
Gueiren 5,494.19 160.89 5.17 0.38 153.70 25.56 254.57 12.90 - - 34496  0.06
(G{my)
Shanshang 2,765.06 106.16 123.03 - 584.51 12.55 594.59 6.86 1396 - 39847 56.46
{il &)
&5 121,273.85 10,224.43  6,228.60 102.10 12,651.62  303.13  22,505.43 2,209.13 794.24 0.49 7,744.18 737.33
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Fig. 1. Distribution of thorny bamboo (Bambusa stenostachya) in Tainan.
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Fig. 2. Distribution of long-branch bamboo (Bambusa dolichoclada) in Tainan.
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Fig. 3. An overlap of bamboo and hardwood distribution ranges with the watershed of
reservoirs and the protected forests.
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Table 2. Statistics of significance among the structural parameters of different bamboo
forests (alpha = 0.05)

Bamboo forest type n Culms per ha DBH (cm)  Height (m)
Long-branch bamboo 58 12,397°(4,967)  5.9°(1.1)  11.6°(2.6)
Thorny bamboo 27 5700 (2,382)  8.7°(1.6)  15.8°(4.5)

12,689" (8,159) - B
n, number of plot; (), standard deviation; DBH, diameter at breast height.
a and b are multiple comparisons of the means by Tukey’s HSD test.

Mixed long-branch and thorny bamboo forest 9

2500
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Fig. 4. Statistics of land area among different ownerships and main land cover types.
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Table 3. Statistics of land cover types by ownership and classification of slopeland
utilization limitations in Lonci District (units: ha)

National land

Private land Local government-owned land

(B f3) (GRER:0)) (E#ETA 1)
. Suitable for  Non- . Suitable for ~ Non- . Suitable for ~ Non-
Land coverage Suitable agriculture  verified Suitable agriculture  verified Suitable agriculture  verified
for or animal area  Subtotal for or animal area  Subtotal or animal area  Subtotal
’firestry husbandry (RE# {grestry husbandry (RNE#& f(irestry husbandry (@
O ey ) ) (copumony iz e e )
Bamboo forest 187.96 71231 15629 1056.56  101.10 1818.46 4357 1963.13  0.39 0.16 5452 55.06
Mixed Bamboo- 51.36 175.37 61.38  288.11 30.21 630.32 12.24 672.78 0.18 0.95 11.82 12.95
hardwood forest
Orchards 2.44 51.23 22.10 75.77 4.67 489.69 8.04 502.39 6.19 6.19
Mixed hardwood forest ~ 31.89 91.11 5589  178.90 7.39 314.89 1540 337.68 - 0.06 2252 2258
Bare land 17.49 52.85 85.02 155.36 4.78 17.75 21.10 43.63 0.04 1.42 1.46
Other croplands 3.95 11.64 7.94 23.53 1.30 132.81 8.78 142.90 - 0.01 2.12 2.12
Artificial building 1.02 12.19 741 20.62 1.01 83.86 19.49 104.36 0.00 0.38 3.67 4.05
Roads 1.78 1338 26.02 41.18 1.43 58.40 5.37 65.20 - 0.16 17.16 17.32
Pure hardwood forest 0.03 0.50 2.59 3.12 0.02 71.80 0.07 71.89 - 0.35 0.35
Others 4.61 21.58 8.59 34.78 0.77 101.14 3.36 105.27 0.00 0.13 8.07 8.20
Subtotal 302.53 1142.15 43324 1877.92 15270  3719.11 137.43  4009.24  0.61 1.84 127.83  130.28
Land for public services Land without ownership data
X Total area
(St (REJE 22 1 )
Bamboo forest 0.02 1.87 1.89 0.19 79.45 11.46 91.10 3167.75
Mixed Bamboo- 0.00 0.58 0.58 0.04 17.11 - 17.15 991.56
hardwood forest
Orchards 0.00 0.18 0.18 0.01 13.42 2.13 15.55 600.10
Mixed hardwood forest - 0.28 0.28 0.14 21.84 1.74 23.72 563.15
Bare land 0.01 0.01 0.09 1.21 - 1.30 201.76
Other croplands - 0.08 0.08 - 7.75 2.32 10.07 178.70
Artificial building 0.01 2.32 2.32 0.01 7.00 17.72 24.73 156.08
Roads 0.00 0.09 0.09 0.05 8.90 0.72 9.66 133.46
Pure hardwood forest - 0.08 0.08 - 0.86 - 0.86 76.29
Others 0.34 0.34 0.01 24.43 24.44 173.02
Subtotal 0.03 5.82 5.85 0.54 181.96 36.09 218.59 6241.87
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Table 4. Statistics of the classification of slopeland utilization limitations by land ownership

in Longci District (units: ha)

National land Private land Local government-owned land
Classfication of .
(B9 Lith) (FAE Lith) (EE A 13
slopeland
. No. of Average . No. of Average . No. of Average .
utilization limitations Median Subtotal Median Subtotal Median Subtotal
Parcels  area Parcels  area Parcels  area
Suitable for forestry 397 0.76 0.39  302.53 401 038 0.19 152.70 4 0.15 0.11 0.61
(EL PR
Suitable for agriculture 1720 0.66 0.15 1142.15 9198  0.40 0.13  3719.11 18 0.10 0.01 1.84
or animal husbandry
(E )
Non-verified area 501 0.87 0.02 43324 1718 0.08 0.02 137.43 1098 0.12 0.11  127.83
(B A E )
Subtotal 2618 1877.92 11317 4009.24 1120 130.28
Land for public services Land without ownership data
N L Total area
[(ASEe = i) (HEFE 221 30

Suitable for forestry 0 0.00 17 0.03 0.01 0.54 456.38
CELPAHE)
Suitable for agriculture 5 0.01 0.01 0.03 616 0.30 0.04 181.96 5045.08
or animal husbandry
(LA
Non-verified area 129 0.05 0.03 5.82 120 030 0.10 36.09 740.42
(A )
Subtotal 134 5.85 753 218.59 6241.87
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