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Growing Stock and Growth Estimation of Taiwania
Plantations in the Liukuei Area

Lih-chin Chen,"” Gin-mu Huang,” Jiunn-shiow Lin® and Chyi-rong Chiou"
[ Summary ]

Taiwania (7aiwania eryptomerioides)is one of the most important native conifers for planting. It occupies 600 ha of
the fotal 1,560 ha plantation area in the Liukuei Experimental Forest. In order to provide a reference base for making forest
management decisions, we need to know the levels of stock and growth by age class. A systematic sampling scheme was
carried out to measure the average height, dbh, and tree density for each of the 100 temporary plots. The environmental
factors were also recorded. Each plot was 0.5 ha in size.
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Results show that the total stand volume of all plantations was 113,021 m’, and their average volume was 185.6
m*/ha. When we divided the total stock into 3 classes, age-class 12 (10-14 y old) stands occupied 173.6 ha, or, 28.5% of
the total Taiwania plantation area, The average stand volume was 67.1 m*/ha. Age-class 17 (15-19 y old) and 22 (20-24 y
old) stands occupied 170.6 ha and 264.6 ha, and stand volume averaged 155.5 m*/ha and 264.6 m? /ha, respectively.

Growing stock was better in the northern part of the Linkuei area. The higher elevation here may provide better
environment for the growth of Taiwania. Mertality was low in the high elevations among older stands, while high mortality
was found mainly at low ¢levations among younger stands. Hence, tree density correlated positively with age. Because the
correlation contradicts the general principle of pure plantation stand development, the 3 age classes were treated separately
in the growth prediction model. Results of the 5 y prediction show that the total volume will increase to 150,930 m°, the
average CAI (Cummulative Annual Increment) to 12.5 m*/ha, and annual growth rate to 5.8%. We also tabulated the area

of different volume classes by using the variance coefficient of tree density and normal probability density distribution

function.
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in the Liukuei area.
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Table 1. Characteristic values of growth parameters and environmental factors for Taiwania plantation plots in the

Liukuei area

Age class Variable Unit Mean Minimum Maximum Std Dev CV (%)
12 DBH cm 13.01 0.00 19.36 5.14 39.53
Tree height m 942 0.00 12.96 3.29 3496
Volume/ha m’ 63.00 0.00 188.49 56.75 90.07

Treetha tree 608.00 0.00 1660.00 428.13 70.42

Age year 11.47 10.00 13.00 0.94 8.17

Slope deg 28.50 14,00 45.00 8.25 28.94

Aspect deg 122.32 0.00 315.00 91.11 74.49
Elevation m 1180.00 820.00 1686.00 231.77 19.63

17 DBH cm 17.34 0.00 25.26 747 43.09
Tree height m 1143 0.00 15.73 4,76 41.67
Volume/ha o’ 197.63 0.00 '447.18 149.59 75.69

Treetha tree 796.67 .00 2100.00 549,18 68.94

Age year 16.43 15.00 18.00 1.10 6.72

Slope deg 33.23 13.00 50.00 7.96 23.95

Aspect deg 192.60 40.00 323.00 73.61 38.22
Elevation m 1473.07 1218.00 1705.00 130.00 8.83

22 DBH cm 18.45 0.00 27.85 833 45,14
Tree height m 11.87 0.00 16.70 5.22 43.94
Volumetha m’ 285.69 0.00 639.47 172.40 60.35

Tree/ha tree 1011.00 0.00 2640.00 674.94 66.76

Age year 21.83 20.00 24.00 1.62 7.40

Slope deg 31.16 0.00 60.00 11.25 36.10

Aspect deg 216.50 0.00 355.00 95.07 4391
Elgvation m 1440.27 1045.00 1730.00 171.80 11.93
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Table 2. Current area and current growing stock of

Taiwania plantation for each age class in
the Liukuei area

Growing Growing

Ageclass  Area :
" ha  % sk stockha
12 173.6 285 11,649 67.1
17 170.7 28.0 26.544 1555
22 264.6 43.5 74,829 281.5

Total 608.9 100 113,022 185.6
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Table 3. A prediction of the growing stock of Taiwania after 5 y for cach age class in the Liukuei area

Age class Growing stock Increment Growing stock/ha CAlha Annual prowth
%) (m 5 years (m”) (m’) (m’) rate (%0) "
12 21,118 9,469 116 9.8 10.6
17 38,096 11,552 223 13.5 7.1
22 92.716 17,887 350 13.7 4.3

Total 150,930 37,908 248 12.5 5.8

" The calculation of annual growth rate used the Pressler equation.
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SRS RSB HREIM A EE - B45
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BERSEEZER  AREEL  TEEM - F
HEE  nERRHEMAEEREESSNERZ
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Table 4. Prediction of distribution of area and growing stock after 5 y for each volume class and age class of

Taiwania plantation in the Livkuei area

Volume class (m%)

Age class <100 101- 201- 301- 401- 501- 601- >701
(¥ 200 300 400 500 600 700
12 Area (ha) 7%.7 74.3 19.5 - - - - -
173.6 (46%) (43%) (11%)
Growing
stock {m’)
20,118 3,984 11.167 4,967 - - - - -
17 Area (ha) 37.6 414 44.0 30.0 13.2 45 - -
170.7 (22%) (24%) (26%;} {18%) (8%) (2%)
Growing
stock (m®)
38,096 1,877 6,210 11,006 10,525 5,936 2,542 - -
22 Area (ha) 37.8 314 41.2 45.0 41.0 31.1 19.7 17.5
264.6 (14%}) {12%) (16%) (17%) (15%) (129} (7%} (7%)
Growing
stock (m°)
92.716 1,890 4718 10,299 15,747 18,439 17,115 12,809 11,699
Area (ha) 155.1 147.2 104.7 75.0 54.2 356 19.7 175
608.9 (26%) {24%) (17%) (12%) (9%) (6%) (3%) {3%4)
Total  Growing
stock (m®)
150,930 7,751 22,095 26,272 26,272 24,375 19,657 12,809 11,699
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