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Initial effects of close-to-nature thinning on a natural secondary Pinus

massoniana pure forest in central Guizhou

WANG Ke, TAN Wei, QI Yujiao
(College of Forestry, Guizhou University, Guiyang 550025, Guizhou, China)

Abstract: In 2013, close-to-nature thinning was implemented in two, age-grade Pinus massoniana natural sec-
ondary pure forests in the middle of Guizhou Province. To evaluate the growth initial effects of the close-to-na-
ture thinned forests for 4 years and to provide references for sustainable forest management of Guizhou
Province, through the investigation of the diameter of breast height (DBH), tree height, volume, accumulated
and understory vegetation of 8 fixed plots and 8 temporary plots (100-400 m?), compare the difference be-
tween the growth of thinned forests and control stands. Results showed that: (1) Thinning was conducive to the
production of large-diameter timber. For middle-aged forests and near-mature forests, the ratio of the number of
plants with DBH of 8-14 e¢m and 10-14 c¢m for the control medium was largest. Whereas, with DBH of 12-18
cm and 22-26 cm, the thinned medium was largest. (2) Thinning promoted growth of DBH and volume of the
trees. The annual growth of DBH and volume of the average tree, target tree, and non-target tree in the thinning
reached 1.15 times higher of the control, and the highest in the target tree of the middle-aged forest reached
1.65 times of the control. (3) Thinning increased the accumulated growth rate of the stands. In thinned stands,
the accumulated growth was less than the control stands, but the accumulated growth rate was higher than the
Wekd A3 2018-07-23; &8l H Y. 2019-03-06
A IUH <5t BT RS BUS R I E AR 28 S R S RN S T H (2017-ZFCG-1724) 5 5248 BHECHE R 00
H (B RE 564 (2017)1042) 5 St 044 BHEGTHRIIUH (B&FF LH 7 (2016)7446 5 )3 StJH K251 HE A
A BRI (58 R A KA 54 (2015]20 )
E# . ER, WERMRZHAHTE . E-mail: 228595297@qq.com. HHAF/EH : LW, MR B = A
TEMAE B 05T . E-mail : yjqi@gzu.edu.cn




5536 B S EORHE: L ARG A B b B R AR IR AR U AR SR A K i) S B 887

control stands in the middle (by 4.13% ) and near mature forests (by 1.03%). (4) The effect of thinning on
height growth and the growth of understory vegetation was not obvious, the growth factors of tree height and un-
derstory vegetation did not show significant differences in thinning and control stands (P>0.05). [Ch, 2 fig.
6 tab. 26 ref. ]

Key words: forest mensuration; Pinus massoniana; natural secondary pure forest; close-to-nature management;

thinning; target tree; amount of growth
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Figure 2 Effect of close-to-nature management thinning measures on the diameter distribution of Pinus massoniana forest
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Table 1 Analysis of DBH, tree height and annual growth index of Pinus massoniana forest under different treatments

ok T M
WFRJrE WIME A KR WHE/ AEEARK wHE, AR KR
PR RI% . I KA I% 4 KR I%
cm (ecm-a™) m H/(m-a) m? (m*-a™)

R AR XFER 12,10 0.38 £ 0.23 3.14 11.12 094 £ 0.32 8.42 0.079 4 0.012 7 + 0.008 7 15.95
28 1213 0.56 + 0.34 4.62 11.48 0.85 £ 0.30 7.39 0.081 7 0.016 4 £ 0.012 0 20.08
PR X 16.67  0.32 £ 0.26 1.91 16.72 0.47 = 0.36 2.81 0.214 9 0.016 2 + 0.017 4 7.53
zE 18775 044 +0.23 2.34 16.72 0.55 + 0.29 3.28 0.264 8 0.022 7 + 0.016 3 8.56
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Table 2 Annual growth of DBH, tree height and annual growth index of target and non-target trees in the Pinus massoniana forest

fig 4% N
b3y = rhEe bR T A R Ak
Wiff/lem  AFEKE/ (em-a™) H) fEi/em K/ (em-a™) WA /m AR A/ (ma™)
H A5 papiict 17.90 0.540 + 0.069 b 23.59 0.557 = 0.097 a 12.06 0.898 + 0.083 a
[2Y =1 16.76 0.893 + 0.052 a 24.71 0.639 + 0.063 a 12.77 0.986 + 0.063 a
AEEH BB XTI 10.23 0.328 + 0.028 ¢ 14.25 0.234 + 0.047 b 10.81 0.949 + 0.062 a
7og 10.62 0.451 £ 0.041 b 16.76 0.371 £ 0.035 b 11.05 0.803 + 0.040 a
N M
b3y = T bk SR T A
FJ{E/m KA/ (m-a™) W fE/m? AR/ (ma™) B fE/m? ARG/ (m-a™)
SR ) papiict 19.13 0.484 + 0.193 a 0.161 0.024 + 0.002 b 0.425 0.032 + 0.009 a
78 19.94 0.404 = 0.073 a 0.149 0.032 + 0.002 a 0.485 0.038 + 0.006 a
AEEH BB XTI 15.87 0.464 + 0.072 a 0.053 0.009 + 0.001 ¢ 0.142 0.011 = 0.002 b
7og 15.65 0.598 + 0.051 a 0.060 0.011 + 0.001 ¢ 0.191 0.018 = 0.002 b

Y. BN IE] 7 B R 22 57 0.3 (P<<0.05)
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B R R AR AR D 233.01 m-hm™, /T XS BEARSR 9 290.15 m®-hm, (8] FRAR 73 3 FBRA AR AE /)
TR BOL T, AR R AR AL R B AR XS BRIt 4.13% , 7R3 bk A EUF BEAR 23 5 1 1.03%
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Table 3 Annual average growth and growth rate of Pinus massoniana forest accumulation in natural management

W/ R KR W AR KR
S bEs ) O pmpp g | Moy AbESR ) O e KR
(m**hm?) (m*-hm?-a™) (m**hm?) (m*-hm>2-a™)
H S AR POl 162.84 25.97 £ 0.45 15.95 IR X R 290.15 21.85 £ 2.46 7.53
2 y=1 119.35 23.96 + 8.59 20.08 2y-1 233.01 19.95 + 2.58 8.56
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BB AR AR R R BN HE P IR UGS A . — AR L BUEA
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KA e f12y 4.5:2.2:1.00 L, A R e A6 Bl T AR BUR AR R BEA e VR T, X DI AR — A b1 B
A R AR ROR BT

UM, BRI LS B 2 b BG4 A A R X IR 1 122 4%, — SRR B 2 B A
AR AR JE X HRAR I 1 1.66 A5, B H A - B4 B AR B X IRAK 1 1,63 4% @ E MM IEHAR L — i)k
AR FIBE AR 1 - 249 B A R 4R A K LI 248 5.6:3.3:1.0, X BEAR M 3R . — A gk HE A 11 - 1
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Table 4 Growth of single woods of different dominant grades of Pinus massoniana forest under close-to-nature management thinning

o Ak £ PR BUE AR I /(- a™) o G PR BUE AR AL /(m-a™)
I LA — R BIEAR LN PEHA — MR BIEAR
Jrie xR 0.023 6 = 0.006 6 0.011 6 + 0.006 1 0.005 3 = 0.002 8 JE# %} 0.032 4 £ 0.022 9 0.013 8 + 0.010 9 0.004 3 £ 0.002 6

M Z£9E 0.031 4 +0.007 1 0.014 0+ 0.006 7 0.004 1 +0.003 5/ )bk 2% 0.039 5+ 0.019 0 0.022 9 + 0.011 3 0.007 0 + 0.004 3

A3 E 55 PRS- 249 BB b B4R A R A S PR o A L3R S B R AR AR RO MROAC DI #4452 5 44 R
AR IAE 0.01 KP E 12 3 IEANOG, H P M S M R HK 0.902, i WA [R] — AR 3 v RO i 42
Ky MR, AR B R A R b
2.6 (xR T E R E KA R

H1E 6 W . 3 F AR &8 TR AR AT A RE AR SR A B R BOR T3 BRI, A A g Al o 1
XFHEARY , PR AR E AR HEARZ LI B 27 Rl , LEX AR 2 6 B, REARZILH B 21 B, HOXS IR
MIrA 2 B T RAREE MR REARIZIC I B 22 FiAE Y, HEXTIRARIY 2 2 Bh, ROARZILHBL O B, ELXT
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Table 5 Correlation between dominance of Pinus massoniana forest and annual growth of volume in close-to-nature management

Moy 31D e PRA B 5 sy 31V A A B B
F AR X 0.8847 41 i P o I8 0.587++ 27
ZE 0.902%* 73 7% 0.812%% 44

VLT R R RE 1%KF
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Table 6  Vegetation growth under the forest of Pinus massoniana in the close-to-nature management
HEAR)Z FHAJZE

JUBLIpIE. WRECE B AR/ V-2 ) RS/

S L4 5 /m PR CFE R /m B TE %

(Bk-hm®)  em /() o (L)

hig sk gE 27 884 + 183 0.83 £0.53 1.71 £ 0.36 0.99 + 0.41 21 0.53 + 0.07 64 + 18 0.43 £ 0.12
e 21 1156 +£564 1.73 +1.03 1.56 +0.62 0.86+028 23 0.50 + 0.20 53 +25 0.36 + 0.16
AR ZE 220 1341 £954 1.72+049 1.61 £0.72 1.19 + 0.96 9 0.73 £ 0.28 52 +21 0.36 + 0.14
XT R 19  1119+£702 2.01 £1.04 1.84+0.37 1.10 £ 0.52 12 0.92 + 0.40 33+£22 0.23 £ 0.15
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