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Biomass accumulation and productivity changes of Taiwania flousiana plantation at
different age stages in northwestern Guangxi, southern China
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Abstract: [Objective] In order to study the accumulation process and its variation of biomass and
productivity during the growth of Taiwania flousiana plantation, this paper provides a scientific basis for the
management of 7. flousiana plantation, especially the large-diameter timber plantations. [Method] Taking
T. flousiana plantation in Nandan County, Guangxi of southern China as the research object, the biomass,

productivity and distribution characteristics of 7. flousiana plantation at different age stages (9, 17, 25 and
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37-year-old) were studied through sample plot investigation and biomass measurement. [Result] (1) The
tree layer biomass of 9, 17, 25, and 37-year-old T. flousiana plantation was 76.77, 157.06, 200.82 and
304.88 t/ha, respectively, 35.84, 90.10, 126.16 and 212.71 t/ha for the economic biomass (dry wood), 16.35,
28.68, 30.60 and 30.01 t/ha for the branch biomass, 11.26, 21.22, 24.16 and 39.92 t/ha for the root biomass,
9.95,10.32, 11.72 and 9.88 t/ha for the leaf biomass, 3.38, 6.74, 8.17 and 12.36 t/ha for the dry skin biomass,
respectively. (2) The biomass of undergrowth vegetation was 1.54, 3.38, 5.15 and 5.80 t/ha, respectively, of
which the shrub layer accounted for 59.09%, 69.53%, 73.26% and 73.45%, the herb layer accounted for
40.91%, 30.47%, 26.74%, 26.55%, respectively. The litter layer biomass was 2.23, 4.73, 7.04 and 10.67 t/ha,
respectively, which increased significantly with the increase of stand age. (3) The net productivity of the tree
layer of investigated plantations was 8.53, 9.24, 8.03 and 8.24 t/(ha-year), respectively. The proportion of net
productivity of dry wood (46.66%—69.78%) increased with the stand age, while the proportion of leaf and
branch (3.28%—4.46% and 9.83%—21.34%) showed the opposite trend. [Conclusion] (1) The biomass of
tree layer increased with stand age in 7. flousiana plantation. The proportion of economic biomass (dry
wood) increased with the stand age, but it decreased in leaves, branches and bark. The roots showed a small
fluctuation with the stand age. (2) Compared with Cunninghamia lanceolata and Pinus massoniana
plantations, the 7. flousiana plantation has the advantages of long fast-growing period and late recession, and

high biological productivity. The results provide a basis for the sustainable management and development of

plantation forests in northwestern Guangxi of southern China.

Key words: Taiwania flousiana plantation; age stage; biomass; productivity; northwestern Guangxi
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Tab. 1 Site conditions of Taiwania flousiana plantation at different age stages

Moy
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s /a A b A WE PR TR E RHAE MR R E
(F-hm™) e (m*-hm™?)
Stand age/ : Slope Slope Average Average tree Canopy Undergrowth
ear Stand density/ Slope aspect osition  degree/(°) DBH/cm height/m Stand volume/ density  coverage degree/%
Y (plant-ha™) p g 2 (m*ha™) y ge deg 4
9 2100 %.Jt Northeast (NE) ' Middle 28 11.86 9.38 120.29 0.87 32.5
17 1250 #4L NE 1 Middle 31 19.83 16.21 319.23 0.83 45.7
25 850 %4t NE 1 Middle 30 26.31 18.17 404.51 0.72 52.0
37 680 1t North (N) 1 Middle 32 34.76 22.40 662.67 0.65 60.8
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Tab.2 Biomass and its distribution of average tree of 7. flousiana plantation at different age stages kg/plant
ikt /a it WA T F# IR &t
Stand age/year Leaf Branch Dry skin Dry wood Root Total
9 4.70 +0.37¢ 7.72 £0.47d 1.59+0.13d 16.91 +0.87d 5.30+0.32d 36.22 +1.70d
17 8.26 £ 0.59b 22.96 +0.98¢c 5.40 +0.40c 72.11 + 3.46¢ 16.98 + 0.59¢ 125.71 £ 4.86¢
25 13.80 £ 0.94a 36.04 £2.62b 9.62 +0.43b 148.49 £4.95b 28.45+2.42b 236.39 £ 10.32b
37 1451+ 1.13a 44.18 £3.54a 18.21 £ 1.65a 312.53 +£12.93a 58.68 +3.43a 448.12+11.29a

VE: B NESME £ il E . RSARNG FRERREREEP <0.05). K[, Notes: data in the table are mean + standard deviation.
Different lowercase letters in the same column mean significant differences (P < 0.05). The same below.

*3 AEAEHMBERCZAINRFTAEEYVERESER t/hm’
Tab. 3 Biomass and its distribution of tree layer of 7. flousiana plantation at different age stages t/ha
Friie/a LGL W T T4 PR ait
Stand age/year Leaf Branch Dry skin Dry wood Root Total
9 9.95+0.68a 16.35 + 1.04b 3.38 £ 0.36d 35.84+2.07d 11.26 £ 1.17d 76.77 + 4.60d
17 10.32 £ 0.66a 28.68 £ 0.49a 6.74 £0.43¢ 90.10 + 3.45¢ 21.22+£0.77¢c 157.06 £ 3.78¢c
25 11.72 £ 0.58a 30.60 + 1.80a 8.17 £ 0.40b 126.16 £ 3.32b 24.16 + 1.82b 200.82 + 6.52b
37 9.88 +1.12a 30.01 +2.28a 12.36 £0.12a 212.71+18.15a 39.92 + 3.52a 304.88 £21.94a
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Fig. 1 Distribution law of tree layer biomass of T. flousiana plantation at different age stages
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Tab. 4 Biomass of undergrowth vegetation and litter layer of 7. flousiana plantation at different age stages t/ha
- W - ) ‘
il /a Biomass of underground vegetation TR &it
Stand age/year Biomass of litter layer Total
HEARJZ Shrub layer FAJZE Herb layer /Nt Sum
9 0.91 £0.23¢ 0.63 +£0.16¢ 1.54 £0.19¢ 2.23+£0.17d 3.38+£0.34d
17 2.35+0.29b 1.03+0.12b 3.38£0.39b 4.73 +0.24¢ 8.86 + 0.60c
25 3.78 +£0.35a 1.38 +0.28a 5.16 £ 0.64a 7.04 + 0.30b 12.20 £ 0.92b
37 4.26+0.37a 1.54 +0.22a 5.80+£0.17a 10.67 + 0.56a 16.47 +0.41a
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LI TN
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Tab. 5 Net productivity of tree layer of 7. flousiana plantation at different age stages t/(ha-year)
whi/a ol P T4 AR #it
Stand age/year Leaf Branch Dry skin Dry wood Root Total
9 1.11+0.07a 1.82+0.03a 0.38 £ 0.04ab 3.98+0.23b 1.25 + 0.04a 8.53+0.51ab
17 0.61 +0.04b 1.69 + 0.03a 0.40 + 0.03a 5.30+0.20a 1.25 +0.04a 9.24 +0.22a
25 0.47 +0.03c 1.22+£0.07b 0.33+£0.02b 5.05+0.13a 0.97+0.07b 8.03 + 0.26b
37 0.27 +0.03d 0.81 £ 0.06¢ 0.33+0.01b 5.75+0.49a 1.08 +£0.10b 8.24 + 0.59ab
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