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Effects of Site Quality and Stand Density on Growth and

Timber Grade Structure of Chinese fir forest

Abstract: [Objective] The aim of this study was to investigate the effect of site and density of Chinese fir
plantation on stand growth and species structure in Rongjiang River basin of Guangxi. [Method] The Chinese fir
plantations under different site conditions in the Rongjiang River valley of Guangxi were thinned twice at 5 years
of age and 10 years of age, and the stand densities after the second thinning were 1 005, 1380, 1755 and 2 025
trees-hm—2, respectively. The growth of stands were investigated and statistically analyzed at 13 years of age.

[ Result] The results showed that the stands with better site quality obtained higher stand height, DBH, stand
volume, medium-diameter timber yield, as well as dimension timber (original trunk), fuelwood and waste timber
yield, When the site index level is higher, the increase of tree height and medium diameter timber yield will be
greater. In this age stage, the stands with higher site index (20 and 22) began to show large diameter wood, indicating

that the better the site quality, the earlier the formation of large diameter wood. With the decrease of stand density,
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the proportion of 14 diameter trees decreased, the proportion of 18 and =20 diameter trees increased, the output
rate of small-diameter timber decreased, the output rate of medium -diameter timber increased, and the decrease
of stand density was beneficial to the yield of middle and high diameter trees. The decrease of stand density
significantly reduced the stand volume, but the output of dimension timber (original trunk) showed an increasing
trend. [Conclusion] The better the quality of the site, the earlier the formation time of large-diameter material,
the higher the output of high-specification material. The decrease of stand density was beneficial to dimension
timber (original trunk) output and increased the economic benefit per unit area.

Key words: artificial forest; Chinese fir; output; site index; stand density
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P30 5 B AR OE IR AR K B S R A A B R AR MRS (1 — TR R Gk [E%%, 20075 ABT AN,
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Table 1 Basis information of Chinese fir plantation for sample plots

B SR i iz R RVA:UEGE et Jiiokes
Plots Site index Tree height /m DBH /cm Plots Site index  Tree height /m DBH /cm
SD1-1 16 11.67 16.30 SD2-13 22 15.26 17.77
SD1-2 16 11.76 16.48 SD3-1 16 11.72 15.23
SD1-3 18 12.22 16.53 SD3-2 16 11.63 15.38
SD1-4 18 12.49 16.65 SD3-3 18 11.83 16.02
SD1-5 20 13.26 18.30 SD3-4 18 12.32 15.78
SD1-6 20 13.95 17.55 SD3-5 18 12.55 16.49
SD1-7 20 13.39 17.35 SD3-6 20 13.60 16.55
SD1-8 20 13.15 16.54 SD3-7 20 13.87 17.08
SD1-9 20 13.57 18.18 SD3-8 20 13.82 16.80
SDI1-10 20 14.23 17.74 SD3-9 20 13.09 17.07
SD1-11 20 13.69 17.59 SD3-10 20 13.07 15.90
SD1-12 20 13.01 16.47 SD3-11 20 13.80 17.31
SD1-13 20 13.45 17.54 SD3-12 20 14.43 17.39
SD1-14 22 15.36 18.18 SD3-13 20 13.16 15.34
SD1-15 22 15.45 18.44 SD4-1 16 11.42 15.07
SD2-1 16 11.38 15.41 SD4-2 16 11.48 1527
SD2-2 16 11.04 15.34 SD4-3 20 13.49 17.18
SD2-3 18 12.49 16.14 SD4-4 20 13.90 16.01
SD2-4 18 12.88 17.21 SD4-5 20 13.75 16.49
SD2-5 20 13.60 15.99 SD4-6 20 13.43 17.67
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SD2-6 20 13.50 15.41 SD4-7 20 12.86 15.83
SD2-7 20 13.48 16.03 SD4-8 20 14.05 16.95
SD2-8 20 13.32 16.63 SD4-9 20 13.55 16.28
SD2-9 20 13.58 17.86 SD4-10 20 13.03 16.53
SD2-10 20 13.48 15.40 SD4-11 20 12.56 15.84
SD2-11 20 13.20 16.52 SD4-12 20 12.71 15.02
SD2-12 22 15.30 17.76

1.3 ZHtH
1.3.1 FRRM AR
SRR AKX ()T
v; = 0.000 058 7770 42 x D}9699831 x j89646157
( 1 )
A viBORE R AR BRI, m3; DiRORE i R RIAR, oms HERORE T R AR R, m.
1.3.2 Zh M St 5
FUAE AL 55 MR A BedL A (2)~(4) 1T (AR JTINSE, 2012):
Vg = 3-602 437 58 X 1075 x D194752076 5 [1.007937 69
( 2 )
A Vs RS EZEME, m® D ZRm-FE, cm: H ZREN-FEME, m.
Vs = 5356 33889 X 1073 x D70.567 409453 5 0632966036
( 3 )
K Vogny RIS EAM B E, md; D RREZEN-FEE, cm; H RREM-FIEIME, m.
Vg = 2-856 79844 X 107° x D859 64898 ¢ 0686898895
( 4 )
A Ve RO EAM EM R, m® D RPN, cm: H RSP, m.

1.4 Kl db
¥4did Microsoft Excel 2010 A1 SPSS20.0 AT HEELAI 434, KB IKI 3 J7 22 43 #T (one-way ANOV

A)F1 Duncan #r E =1L BA FEHR AR %2 % (p<0.05), FJH Origin2021 #474: 1.

2 ERE2H
2.1 Mo KR S R P RN
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H 1 al, SEH TR B IR B R E A AR 3 R (P <<0.01). 7ESZHBTEEL 164 18, 20
A122 R, PR B8 11,51 12,40, 13.47 F115.34 m, 7Bl 7t e B o #2505
I 37 R I, SR BRI — G R A G RO . FE ST R R 18 20 A1 22 UREHL Y, AR
Sy 5y 8 16,45, 16.70 F1 18.04 cm, MR E & T EEL 16 FIAK 4L (15.56 cm), SZHIFREL 1
8 M 20 Z[AITC W35 7 e, AL HIAREER T2 22 I, HMRAM AR 2.2 v T S AR $0<20 [ =Fh kb3, 57
HiFE%L 16 A1 18 UMK BEFE BN 184.28 A1 197.70 m3-hm-2, —HZ AL ZEER, (HHWEEKT
SEHFEEL 20 AT 22 AR B R R (246.94 1 248.30 m3-hm-2), SLHuFREL 20 F1 22 2 Al TC R & = 7.

PRG35 P 5o ) 4% 0 5 R B AT A S 35 B2 (P <<0.01), XA & TE B 35 5 M (P> 0.05).. 22 T E i 45 R i (]
1), MRAZ5ELE 1 380 (SD1) ~2 025 (SD4) #k-hm-2 Z [, MorMafeAk k4l BB, Ytk
SRIEINN, MRATEEEFEKE 1 005(SD1) #k-hm-2 Bf, MRorMEM R IN; 75 1 005 (SD1). 1 380 (SD
2). 1 755 (SD3)F#12 025 (SD4) #%-hm-2 FIFEHLN, PR EFRES M4 168.11. 215.40. 244.52 1 273.47
m3-hm-2, W ERRI—H, Wy EREHM D E R,
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Fig.1 Effects of site quality and stand density on tree height, DBH and stand volume
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Kl 2 Frow, AEANIEISZH0 5T & J 8 LR AR b, MORIGEE 404 T 14, 16 A 18 =AMk, HIkON 1
2 120 128, AR EARAR A T 10 F1>22 42F

ST R BRI AT R, SRR 16~20 Z 18], B AR MRACER SR & EL B ST M B0 n i
whn, BRorAiT>16 2R MR RRELE EE : SI=16 (57.87%) <SI=18 (64.81%) <SI=20 (70.76%); 4»
i F>18 M IMARRELE L : SI=16 (32.01%) <SI=18 (33.94%) <SI=20 (40.13%).

3 WOR, BEARMEEEIIG I, 14 1 16 M AROARPREL & B ik, 18 FI>20 2B FIARAREL &
b2 TREEESA . 14 AR MRAERERL &7 Eo-pR 2328 B2 (19 (=1 U3 300 HI 28 R2 (2N 0.999 99, LA MK, B
B E AR AR ARSI 5 LU= A2 B PE RIS 0 5 18 ARBMRAKRER 5 - MR 3 FE Rl A0 & i 28 R2 {H A
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Fig.2 The proportion of Chinese fir trees of different diameter classes under different site index
es and different stand densites
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Fig. 3 The changes of the proportion of different diameter classes of Chinese fir with stand den
sity
2.3 WRI3AA i 5 R R ST R RN
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BN R A RGN 13.30%. 17.39%- 25.74%H1 41.40%, BESZHFEE8 nmsdn, H 24 rihds
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Fig.4 Effects of site quality and stand density on the output rates of timber species
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Fig. 5 The changes of output rate of timber species of Chinese fir with stand density
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Fig.6 Effects of site quality and stand density on the output of dimension lumber, fuelwood and wa
ste wood of Chinese fir under different site indexes and different stand densites
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