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Abstract: [Objective] This paper analyzes the influence of density regulation on timber assortment

structure and economic benefits of middle-aged Mytilaria laosensis plantations, so as to provide a scientific
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basis for management decisions. [Method] Two mature M. laosensis plantations in the southern subtropical
region of Guangxi, southern China, including Shaoping experimental forest, which had undergone density
regulation strategy mode I (one thinning, resulting in a stem density of about 1200 plants per hectare), and
the Qingshan experimental forest, which had undergone density regulation strategy mode II (three thinnings,
resulting in a post-thinning stand density of 520 plants per hectare), were selected as research subjects. In
each stand, 14 trees of different diameter classes were felled for stem analysis. The central sectional area
formula was used to calculate the yield of each timber assortment, and the replacement cost method was
employed to analyze economic benefits of different stands. [Result] (1) Significant differences were
observed in the non-cumulative yields of small- and medium-diameter timber between mode I and mode II
(P <0.05). (2) From the 25th year, the cumulative yield of small-diameter timber in mode II was lower than
in mode I. From the 21st year, the cumulative yields of medium- and large-medium-diameter timber in mode
II were higher than in mode I, although these differences were not statistically significant (P > 0.05). (3) The
cumulative yield patterns of different timber assortments in mode I and mode II stands exhibited similar
trends. Specifically, the cumulative yield of small-diameter timber increased with age, then slightly
decreased, and finally tend to stabilize. The cumulative yield of medium-diameter timber increased with age,
then stabilized. The cumulative yields of large- and large-medium-diameter timber increased with age.
(4) For the production of small and medium-diameter wood, the optimal rotation period for mode I was
17-19 years, and for mode II, it was 1721 years. The economic benefits between the two modes were not
significantly different. However, when the primary objective was the production of large-medium-diameter
wood, from the 23rd year onwards, the dynamic economic benefits of mode II were significantly higher than
those of mode I (P < 0.05). The rotation period for mode II should = 26 years. [Conclusion] The density
regulation measures of mode I and mode II do not significantly affect the cumulative yield and static
economic benefits of different timber types in M. laosensis plantations. However, their impact on dynamic
economic benefits is significant. The optimal management strategy for maximizing dynamic economic
benefits in M. laosensis plantations for both mode I and mode II is to produce small and medium-sized
timber. There is no significant difference in economic benefits between the two modes under this strategy.
When the management goal shifts to producing large and medium-sized timber, the dynamic economic
benefits of both modes decrease significantly with the increase in stand age. The mode I stands will incur
losses, while mode II can still maintain a good level of profitability.

Key words: Mytilaria laosensis; density regulation; stem analysis; timber assortment structure; economic
benefit
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Tab. 1 Basic information of Mytilaria laosensis plantations under different density regulation modes
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Tab. 2 Diameter class distribution and analytic tree information in the experimental plantation

plots under varied density regulation modes
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Tab.3 Management and investment costs of M. laosensis plantations
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Tab.4 Non cumulative theoretical yield of various timber assortments of M. laosensis plantations
under different density regulation modes m*/hm?
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" Qs 900 10294031 5248+680 12254+ 14.13" 18530=£8.79"  3622+15.79 0 36.22 £15.79 221.53+23.70"
SP 1200 9.94+2.11 66.89+14.00 160.97+5.69" 237.80+20.57" 44.31+28.82 0 4431+28.82 282.11+826™
9 Qs 900 7424184 54.16+1.62 132.18£12.53" 193.76+1042° 46.88 +16.43 0 46.88 + 16.43 240.64 £25.90™
SP 1200 10.87+3.01 65.10+13.81 15993+ 11.16" 2359+26.60° 67.18 +34.94 0 67.18 +34.94 303.08 +8.34”
2 Qs 900 8.06+1.88 55.69+3.67 124.56+9.80" 18831+8.62"  72.98+19.54 0 72.98 £19.54 261.29+27.85™
SP 1200 10324237 74.65+17.70 15635+824" 241.32+27.72° 79.65+32.72 3.15+340 82.80+35.55 324.12+7.87"
QS 900 9824187 4422+2.52" 142.52£6.04° 196.56+8.39"  88.65+21.90 0 88.65+21.90 285.21+27.67°
21 R R . R
SP 1200 9.19+£1.78 80.14£20.59" 164.96 £12.15" 25428 +34.13° 86.46+37.68 3.27+3.53  89.73£40.62 344.02+6.57
Qs 900 526+ 1.07° 51.65+£3.52 13943£6.13" 196.34+7.38" 107.96+26.33 0 107.96 +26.33 304.30+31.19°
22 . » . R
SP 1200 11.03+2.84" 73.96+21.16 180.59+ 1427 265.57+3724" 92684021 3.40+3.66 96.08£43.20 361.66 = 6.02
3 Qs 900 5740637 5127+0.99 145.04+£7.04" 202.05+7.65 118.60+28.72 5.80+3.17 124.40+29.89 326.45+33.51
SP 1200 1210 £2267 74.17+21.11 178411897 264.67+41.25 103.68+38.98  9.30+10.03 112.98+47.02 377.66 + 5.88
24 Qs 900 6.82+0.59" 42794330 149.97+7.59" 199.58+10.64" 123.14+2641 24.94+11.01 148.08 £33.29 347.66+35.69
SP 1200 1026 £232° 69.62+19.56 193.10£25.91" 272.98+46.65" 112.34+43.80  9.65+10.41 121.99+51.88 394.97 + 5.43
’s QS 900 6.52+0.59 39.00+3.08" 1474914317 193.01+£12.76" 151.76 +34.03 26.06+11.52 177.82+41.22 370.83 +37.65
SP 1200 11204320  74.8+20.17° 186.30+23.32" 272.31+4567 116.63+£35.53 22.57+15.79 139.20£51.28 411.50+5.88
2 QS 900 7.28+£0.82" 4126+3.07" 149.46+14.59" 198.01+13.28" 163.86+33.97 30.81 +13.39 194.68 +44.34 392.67 +39.33
SP 1200 12.89+£3.70° 75.48+19.99" 186.28+25.24" 274.66 +47.51° 121.82+£29.06 32.14+24.43 153.96+53.36 428.61+6.28
) Qs 520 6.84+0.99" 42.99+2.69" 142.07+£16.94 191.91£16.16° 161.60+28.73 48.85+20.84 210.45+42.78 402.35+34.89
7 . . R .
SP 1200 13.95+3.10" 81.13+21.87" 186.08+23.22" 281.16+£47.05° 129.28+25.80 35.86+27.83 165.14 +53.35 44630+ 6.78
Qs 520 321+£0.06° 23.62+£1.06" 76.66+5.92" 10349+6.51" 119.39+14.54 30.59 +13.05 149.98 +24.98 253.47+£22.93"
28 . R » . "
SP 1200 1336 +4.16° 71.23+20.88" 185.55+28.26™ 270.15+51.02° 153.02+26.81 39.54+31.29 192.56+57.70 462.70 +7.39
Qs 520 415£056° 23.95+£036° 83465777 111.56+6.43" 11571£13.65° 40.8+14.95 156.51+26.54 268.07 £24.95"
29 R R " . R -
SP 1200 14.01£4.18° 72.514+22.19" 191.1+28.79" 277.62+53.24" 152.02+£21.32" 49.31+40.17 201.34+60.51 478.95+7.81
Qs 520 3.89+0.73" 25.58+£0.66" 78.38+£6.24” 107.85+7.35" 117.97+13.27" 56.03 +17.88 174.00 +28.37 281.85+26.32"
30 . . - . N w
SP 1200 12.82+3.10" 77.53+25.03" 192.94+31.03" 283.29+56.78" 154.10£22.22" 57.75+43.14 211.84+65.10 495.14 +8.81
Qs 520 463+0.81" 2449+0.60° 7581 +8.65" 104.93+9.93" 130.47+15.74" 59.71+19.49 190.18+32.39 295.11 +27.73™
31 - . - . . -
SP 1200 11.41£2.54" 78.31+23.81" 174.16+35.85™ 263.88+59.15 188.48 £24.34" 59.58 +44.57 248.06+68.57 511.94+9.94
Qs 520 3.53+£0.09° 24.15+244" 7376 +£4.24" 101.44+640° 133.59+10.53" 72.78 £22.48 206.38 +30.27 307.81+29.08"
32 . . . . . .
SP 1200 12.1143.56"  76.5+21.53" 175.59+355"  264.2+59.12° 204.05+23.52™ 61.40+46.03 26545+69.2 529.65 = 10.53
QS 520 3.93+0.56" 2237+1.16° 77.81£6.18" 104.11+5.68" 133.16+8.82" 82.82£24.86 215.98 £32.05 320.09+30.12"
33 . . " . . "
SP 1200 12.63+3.51° 76.92+21.53" 184.6+37.6" 274.15+60.73° 203.77+18.69™ 69.83 +53.47 273.61+71.77 547.75+11.38
34 QS 520 379+£1.00 2225+124  7939+7.56 10543+734 12844+733  98.65+28.08 227.09+34.00 332.52+31.31
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Fig. 1 Theoretical cumulative yield of small diameter timber in experimental forests under different density regulation modes
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Fig. 2 Theoretical cumulative yield of middle and large diameter timber in experimental forests under different density regulation modes
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Fig. 3 Theoretical cumulative yield of experimental forest

specifications under different density regulation modes
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Tab. 5 Time series analysis of investment income of M. laosensis plantations under different density regulation modes
Hisa  RIEHR BRI/t -hm ™) FEXERNE/ OG- hm ™) HIUE/Gt-hm ™) FERNFBUE/OG-hm ) P IR B /%
Qs 72 925.6 + 12 329.8 4289.7+725.3 8697.1+3 609.7 511.6+212.4 10.9+1.0
17
Sp 64 692.6 + 6 576.7 3 805.4 +386.9 6346.0 +1937.9 3733+ 114.0 10.2+0.6
Qs 79 736.5 + 14 076.8 4429.8+782.0 9015.3+3899.2 500.8 +216.6 10.8 1.0
18
Sp 72225.8+7139.6 4012.6 +396.7 6 403.8 + 1 950.7 355.8+108.3 10.1£0.5
Qs 86 784.6 + 14 858.1 4567.6+782.0 9208.8 + 3 890.3 484.7 +204.7 10.7+£0.9
19
SP 80 658.9+7 735.8 42452 +407.1 6507.6+1959.6 342.5+103.2 10.0+0.5
Qs 95 046.1 + 15 889.3 4752.3+794.5 9516.3+3925.7 475.8 +196.3 10.7+0.9
20
SP 87 664.8 +7904.5 4383.2+395.2 6094.5+1857.6 304.7+92.9 9.7+0.5
, Qs 104 798.2 + 15 828.8 4990.4 + 753.8 9958.4 +3705.9 4742 +176.5 10.6 0.8
SP 94 054.0 + 7 981.6 4478.8 +380.1 5438.8 +1740.7 259.0 + 82.9 9.5+04
Qs 112228.8 +17 472.0 51013 +794.2 9732.5+3842.8 442.4 +174.6 10.5+0.8
22
SP 100213.7+ 8 191.9 45552+372.4 4665.5+1657.7 212.0+75.3 92+0.4
Qs 120 510.0 + 18 454.0 5239.5+802.3 9552.9+3823.2 415.3 + 166.2 10.3+0.8°
23 .
SP 106 086.3 = 8 300.9 4612.5+360.9 3788.4+1559.2 164.7 + 67.8 89+04
Qs 129 694.9 + 19 533.6 5404.0 +813.9 9411.2+3808.4" 392.1+ 158.7 102+0.7°
24 . .
SP 112 777.4 + 8 328.7 4.699.0 + 347.0 3019.2+1452.1 125.8 + 60.5 8.7+0.3
Qs 139 850.6 + 20 591.9 5594.0 + 823.6 9302.1+3777.7 372.1+151.1° 10.1+0.7°
2 Sp 118 412.4 + 8 639.8 4736.5 +345.6 2041.0+1397.9" 81.7+55.9° 8.5+0.3
Qs 147 752.7+21 613.5 5682.8+831.3 8739.4+3731.5" 336.1 + 143.6" 9.9+0.7
26 SP 124 387.2+ 8 916.1 4784.1 +343.0 1105.0 +1339.0° 42.5+51.5 83+03
Qs 151 286.0 + 19 786.6 5603.2+732.8 7529.3+3290.9" 278.8 +121.9° 9.6+0.6"
2 . . .
7 SP 129913.4+9199.9 4811.6+340.7 100.0 + 1 282.5 3.7+47.5 8.0+0.3
Qs 156 734.3 + 20 565.3 5597.6 +734.5 7244.7+3293.7" 258.8+117.6" 9.6+0.6"
28 Sp 138 018.2+9 683.4 4929.2+345.8 —575.0+1252.6™ —20.5+44.7" 7.9+03"
Qs 161 288.0 £21 533.7 5561.6+742.5 6815.9+£3309.7" 235.0+114.1" 9.5+0.6™
29 - . -
SP 143 314.0 + 10 285.1 4941.8+345.7 -1612.0+1233.6 —55.6+42.5 7.7+03
Qs 166 460.0 + 22 185.0 5548.7+739.5 6435.9+3282.2" 214.5 + 109.4° 9.4+0.6"
30 - . e
SP 148 655.6 + 11 087.6 4955.2+369.6 -2623.0+1232.6 —-87.4+41.1 75+03
Qs 171 433.5+23 074.5 5530.1 £744.3 6013.6+£32752™ 194.0 £ 105.6™ 93+0.6"
31 e - e
Sp 156 689.4 + 11 508.1 5054.5+371.2 -3343.5+1187.2 -107.9+38.3 73403
Qs 176 443.1 + 23 464.1 5513.9+733.2 5580.4+3216.5" 174.4 +100.5™ 92+0.6"
32 - " -
Sp 163 494.7 + 11 866.0 5109.2 +370.8 -4191.7+1136.1 -131.0+35.5 7.2+0.2
Qs 180 668.7 + 23 818.2 54748 +721.7 5070.2+3 156.6™ 153.7+95.7" 9.0+0.6"
33 - w e
SP 170 260.5+ 13 611.2 5159.4+412.5 —-5035.0+1205.3 —-152.6 £36.5 7.0+03
34 Qs 184 995.3 + 24 456.5 5441.1+719.3 4571.5+3121.0 134.4+91.8 8.9+0.6
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