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Abstract: [Objective] This paper aims to clarify the differences in the yield and economic benefits of three
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different management modes in varied specifications of diameter timber, as well as to provide reference
for the economic feasibility of forest management projects and forest sustainable development.
[Method] Taking the Pinus massoniana plantation in the Experimental Center of Tropical Forestry,
Chinese Academy of Forestry Sciences as the research object, the observation data of the stand for 10 years
(2008—2018) under the three management modes of near-natural transformation, conventional management
(rotation operation) and control sample plot were selected. The wood values of large, medium and small
diameter timber and the seedling value of replanted broadleaved trees were calculated by cash flow and
replacement cost method, respectively. Dynamic economic indicators and sensitivity analysis method were
used to evaluate the economic feasibility and risk tolerance of the three management modes, and the
economic benefits of three management modes were comprehensively compared. [Result] There were
obvious differences in the dynamic changes of wood structure of P. massoniana under the three management
modes. From the 2nd to 10th year, the yield of large diameter timber increased from 1.22 to 56.85 m’, the
yield of medium diameter timber increased from 23.34 to 79.57 m’, and the yield of small diameter timber
decreased from 69.79 to 68.76 m’. In the mode of rotation management, yield of large diameter timber
increased from 0.29 to 38.97 m’, the yield of medium diameter timber increased from 22.51 to 90.89 m’, the
yield of small diameter timber decreased from 80.69 to 78.83 m’. In the mode of control management, the
yield of large diameter timber increased from 0.25 to 27.97 m’, the yield of medium diameter timber
increased from 20.95 to 93.69 m’®, and the yield of small diameter timber decreased from 189.39 to 181.98
m’. During the past 10 years, the net profit (NP) under the three management modes of the near-naturalized
transformed stand, the rotation management stand and the control all showed monotonous increasing trend,
and the return on investment (ROI) of the three management modes showed a monotonous increasing trend,
first increasing and then decreasing trend according to the above sequence. In the 10th year, the net present
value of the near-naturalized transformed stand, the conventional management stand and the control were
594, 265, 193, respectively, the NP was 87 384.96, 85 745.21 and 71 935.09 CNY/ha, and the ROI was
8.02%, 7.92% and 5.95%, respectively. In the past 10 years, the seedling value of broadleaved tree species
replanted under the crown continued to increase under the near-natural transformation mode, and the
proportion of seedling value to stand economic income (W value) presented the trend of increasing-
decreasing-increasing-decreasing. In the 4th—6th year, the fast-growing native tree species such as Quercus
griffithii and Manglietia conifera reached the standard of medium and small diameter timber, and the W
value decreased to 11.26%. In the 8th—10th year, as the Castanopsis hystrix, Erythrophleum fordii, Michelia
hedyosperma and other precious tree species reached the standard of small diameter timber, the W value
decreased again to 11.93%. [Conclusion] The P. massoniana plantation under three management modes are
economically feasible investments. The initial cost of near-natural transformation is higher, but it is more
conducive to cultivating large diameter timber, promoting the subsequent development and utilization of
native precious and fast-growing species resources, and meeting the needs of different markets; the
conventional management (rotation operation) tends to single tree species nurturing management, pursuing
fast-growing and abundant production and relatively intensive management; the proportion of large diameter
timber in the stand without management measures is lower, and natural regeneration is scarce, which is not
conducive to the sustainable use of forest resources.

Key words: Pinus massoniana; near-natural transformation; conventional management (rotation operation);

economic benefit; replacement cost method
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Tab. 1 Sample plot information of Pinus massoniana plantation under different management modes
2008 2013 2018
R FEbECE RSk T Ty
405 Sample  EEE/ P P BME O BAY 1 Y MM mE T 1 Hobt
Test plot ~ (Bk'hm™  fafe  #E  Average (Bi'hm™  ffe WiE Average (Fkhm™)  Hife (R Avera/;
No. number Density/ Mean Meantree volume Density/ = Mean Meantree volume Density/ =~ Mean Mean tree 1 &
(tree-ha’) DBH/cm height/m per plant/ (tree-ha’) DBH/ecm height/m  per  (treeha ) DBH/em height/m * o oo PP
m’ plant/m’ plant/m

A 4 468 20.54  17.22 0.26 462 24.93 19.45 0.42 343 32.03 22.34 0.76
Al 4 688 0.77 0.78 460 7.57 6.52 0.04 493 9.68 9.65 0.09

4 1243 18.69 16.16 0.20 781 20.42 17.15 0.25 656 26.54 20.17 0.48
C 4 1237 1835 15.96 0.19 1212 20.28 17.07 0.25 1 000 23.85 18.93 0.37

T AE B AMEBGEM Y, ALIE HRMEBUE R SR A, BRI E MY, CXPMI . FIE . JHEH0EE B 20085148, HR24E 2 —IK, 20134
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Notes: A,

near-naturalized transformation stand; A1, precious tree species under near-naturalized transformation; B, stand under rotation management; C, control
stand. The same below. The survey data have been retested every two years since 2008, the data of rotation management stand in 2013 are obtained from
the survey data in 2014 according to the growth rate forecast of each tree species'®”. In 2008, the DBH of precious tree species in the stand is less than

5 cm, so it is impossible to calculate the average volume per plant.
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Tab. 2 Sale unit price of all kinds of wood in the wood market CNY/m®
AR R SRR AR 2 AR PN IRATE AR
Timber specification  Pinus massoniana Castanopsis hystrix Erythrophleum fordii Quercus griffithii Manglietia glauca Michelia hedyosperma
NERE 4
Small diameter timber 00 750 750 700 700 700
LAEET )
Medium diameter 570 1100 1100 850 850 1 000
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K 670 1500 1500 900 900 1200

Large diameter timber
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Tab.3 Composition of investment cost
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B4 Definite and detailed

LA Unit price

M IR Afforestation cost 9595.20
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Fig. 1 Diameter step distribution of P. massoniana and precious tree species under three management modes
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tree species under three management modes
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Tab. 4 Investment cost under different management modes CNY/ha
28771, Management mode &k % [ Silvicultural cost K2 Seedling cost  RAKZH Cutting cost ~ Bi#h Tax cost &1l Total
A 28884 1185 38036.76 15 186.02 57296.18
B 2 000.4 0 38 155.10 14 338.41 54 493.91
C 2 000.4 0 35193.19 13 362.35 50 555.94
RS IMHEEFAUSKHER
Tab. 5 Financial income statement under three management modes
e N . . . . . . . {2} 1] % {2} 1|4 3% 3 242
G o BeWHOGEhm™  WRGE e OO BERRRR Py
Return on Investment tax Internal rate of
Management Net present value Cash flow Net investment rate return
: Tha-l Tl
mode (NPV) income/(CNY-ha™) profit/(CNY-ha™) (ROD/% (ITR)/% (IRR)/%
A 594 151 860.25 87 384.96 8.02 7.22 8.53
265 143 384.12 85 745.21 7.92 8.04 13.56
C 193 133 623.54 71 935.09 5.95 7.06 12.79
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Tab. 6 Evaluation value of seedlings of precious tree species under near-natural transformation

i [A] Time Y/(Gt-hm Y /(CNY-ha™) % K, K, E/(JG-hm™E /(CNY-ha™) Wi%
4524 The 2nd year 44 343.56 88.32 1 0.72 5973.99 11.87
$44E The 4th year 67 869.44 86.24 1 0.95 9 609.90 12.40
%564 The 6th year 88 669.28 89.51 1 0.87 11250.82 11.26
4384 The 8th year 112 789.71 84.23 0.84 0.97 15 806.48 12.29
%5 104E The 10th year 133 043.53 83.16 0.83 0.91 18 016.72 11.93

E: YIE B R SUE AR AN R r ARECORAF 35 K IREO A R A K M e B AR B B M R RN B A B 7 AMEL R AR R B A M o B
WA B E 73t . Notes: Y, wood income under near-natural transformation; 7, preservation rate of plant number; K, adjustment coefficient of plant
number; K,, adjustment coefficient of tree height; E, seedling value of replanted broadleaved trees; W, percentage of value of replanted broadleaved tree
seedlings to total cash flow income.
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Tab. 7 Sensitivity analysis of three management modes

RS Edla ROV IRR/%
. A
Influence factor Amplitude of variation/% A B C A B c

10 7.75 9.30 7.94 8.46 14.38 14.42
. -10 9.34 10.58 8.99 9.73 15.81 15.07

BT A
Investment cost 20 7.03 8.69 7.32 7.87 13.70 14.07
-20 10.21 11.21 9.90 10.44 16.61 15.37
10 9.78 11.32 9.84 9.62 15.68 15.37
-10 7.27 8.55 7.32 8.47 14.38 14.04

A%
Timber price 20 11.03 12.71 11.10 10.10 16.22 15.92
-20 6.02 7.16 6.06 7.76 13.58 13.21
10 7.70 8.80 7.57 8.95 14.91 14.56
, -10 9.47 11.30 9.79 9.20 15.24 14.93

B A

Unit output of timber 20 6.98 7.83 6.70 8.81 14.73 14.37
-20 10.57 12.95 11.25 9.33 15.40 15.11
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