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emblica) . 1 KI5 (Mahonia fortunei ). 2 1R
W (Vaccinium bracteatum) %55 % WE A FH 4 2
= (Arundinella nepalensis) 145 (Lmperata cy-
lindrica) . ¥ 9 ¥ (Eulaliopsis binata ) F1 1.5
T (Miscanthus floridulus) %5 (UL 3038 i 7 K
IR
2 WEsEUiik
2.1 HFHHEERAE

2013 4F 11 H . 78)7 P4 B A HE KAk 3 gi it =
RS RARARP G AR (A =4 Rl gl it =
FA AN S R AR AR B0, 43 0 B Sr T AR Dy 20 m X
30 mAYFRAEHL 4 oI 2 400 m®, X A5 UE L 9 AROR
HEAT B AR R S5 I A R R A 1 B4R R T
B T SR AE M 1Y) ¥ AL 3 1) 36 AR A B
i B R AR
2.2 EKNEMNEAE
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SR AT A oo el o = 2 Y =t =
REBIFEATT » TABIA 0 AR SE T Ab) 1.3.3. 3,
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K Excel 2003 MRAC LA B Spass 18. 0 i ¥
A EE R GE B HEAT ST A i b 3L
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3.1 MM =mEMERKEENSH

43 590 AR 1 B A2 R AR AR K B A ] ) AR Ak
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Table 1 Growth process master list of Pinus yunnanensis var,
942 cm/DBH #5 /m Tree height #B/m® Volume of wood
' TR EEAKRE Bk EEAKR AR K MR
YRS BN RS LTS T BEKR  PHAEKR )
AE RS K Current K Current Current B-H
Total Average Total Average
Age Average annual Total annual annual form-factor
growth growth growth growth
growth growth  growth growth growth
1 1. 10 1. 10 1. 10 0. 60 0. 60 0. 60 0.000195 0.000194 0.000194
2 1.57 0.79 0.47 1. 25 0.70 0. 80 0.00091 0. 000454 0.0007146
3 2.77 0.92 1. 20 2.23 0.74 0.83 0.001735 0. 000578 0.0008252 1. 2920
4 4. 00 1. 00 1.23 2.93 0.73 0.70 0.003259 0.000814 0.0015237 0. 8839
5 5.10 1.02 1. 10 3.83 0.77 0.90 0. 005769 0.001153 0.0025107 0.7367
6 6.32 1.05 1.22 4.73 0.79 0.90 0.010478 0.001746 0.0047083 0.7063
7 7.28 1. 04 0.97 5.87 0. 84 1.13 0.015288 0.00218 0.0048103 0.6254
8 8.45 1. 06 1.17 6. 40 0. 80 0.75 0.023035 0.002879 0.0077474 0.6418
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ZE 3% 1 Continuing Table 1
4% cm/DBH ##E/m Tree height # 1 /m? Volume of wood
TR EEAERE B4 AR KA B R MR B
R MR K Current K& PR Current REKE FHEKR Current B-H
Age Total Average annual Total Average annual Total Average annual form-factor
growth growth growth growth
growth growth  growth growth growth
9 9.25 1.03 0. 80 7.27 0. 81 0. 87 0.029962 0.003329 0.0069266 0.6135
10 10. 30 1.03 1. 05 8.27 0. 83 1. 00 0.040722 0.004072 0.0107597 0.5911
11 11. 25 1.02 0. 95 8. 87 0. 81 0. 60 0.052401 0.004763 0.0116789 0. 5945
12 12. 45 1. 04 1. 20 9. 60 0. 80 0.73 0.068538 0.005711 0.0161377 0. 5864
13 13.65 1.05 1. 20 10. 33 0.79 0.73 0. 087480 0.006729 0.0189410 0. 5785
14 14.55 1. 04 0.90 11.17 0. 80 0.83 0.103910 0.007422 0.0164299 0. 5596
15 15. 60 1. 04 1.05 11. 87 0.79 0.70 0.125678 0.008378 0.0217685 0. 5541
16 16.62 1.04 1.02 12.53 0.78 0.67 0.148916 0.009307 0.0232373 0.5478
17 17.55 1.03 0.93 13.23 0.78 0.70 0.173589 0.010211 0.0246727 0.5422
18 18.42 1.02 0. 87 13.93 0.77 0.70 0.199477 0.011082 0.0258884 0. 537
19 19. 20 1.01 0.78 14. 60 0.77 0.67 0. 224557 0.011818 0. 0250800 0.5312
20 20.12 1.01 0.92 15.07 0.75 0.47 0.250330 0.012516 0.0257724 0.5227
21 20.98 1. 00 0. 87 15. 60 0.74 0.53 0.274732 0.013082 0. 0244020 0.5092
22 21.65 0.98 0.67 16.07 0.73 0.47 0.296398 0.013472 0.0216662 0.5011
23 22.20 0.97 0.55 16. 50 0.72 0.43 0.318251 0.013837 0.0218520 0.4982
W 24.32 - - 16.50 - - 0. 318251 - - -
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Fig. 1 DBH growth curves of Pinus yunnanensis var.
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Fig.2 Height growth curves of Pinus yunnanensis var.
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Volume growth curves of Pinus yunnanensis var.
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Fig.4 Common B-H form-factor growth curves of

Pinus yunnanensis var.

3.2 AM=EREKERNBEE5RE

Bf A A AR R BIF 5T, — R B R A R
WFST I EE . MROR AR OB AL, BB A i R RO
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AT AN 0 2 B A 1 25 A K AR bR 5 F 0 6 Fh
AR TELA . A T S AR g s
AR A K mT A A
3.2.1 MAnAkERAME HEZ2TAUEH.6
ARSI (1) 005 AR B8 R A TR A OC R B R
0.99 LA I+, H v 3 A f 55 00 0 A R AL R* 85
RN T 0.998 5,457 5k 2=V MR /NG TR L 3
TUH A AR R A SR 40 I 2 T P A R R A AR R
HEKXL R, Y=141.228 5/((1—0. 979 108 X
EXP(—0.042 673X T)) X (1/—0. 744 264))

x2 MESERERIFRIELESHN

Table 2 Fitting analysis for tree diameters at chest height and age growth relational model

LT 2% Parameter 5% 257 7 N

Models A B C D 1 SSE K F
W5 7 #E Logistic equation 27. 1460 2.2074 —0.1659 7.3853 0.9941 1947.186
ZKJ5 & Quadratic —1.0139 1.2688 —0.0111 2.0031 0.9984 7210. 101
75 & 5% Schumacher 59.5333 29.2918 6. 8387 1.8944 0. 9985 7624. 378
IR %% Compertz 30. 8306 2. 8883 0. 0960 3.2107 0.9974 4493. 845
P 5 {# Richards 41. 2285 0. 0427 —0.9791 —0. 7443 1.8715 0. 9985 4921, 404
A /R Weibull 39.1565 —0.1837 26. 688 1.2097 1. 8766 0. 9985 4908. 059
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3.2.2 vtz mmaM s A REAE WS MRS ATLFHEH.6 DRI T TRy (R =
LA L 6 DRSPS BOR ERBAF  BERIAROC 0,994 6)8h, H A 10045 ROCR #RAR 4, B AU AR 5C &
ABOR A 0. 99 DL L Hop BLA PEROR R AT RO ROIAE 0. 99 LA b Hoh I8 B vl KR 2% F B
IR RPBIIRE] T 0. 999 6. 4535k 255 Midie ATERE RO IR E] T 0. 999 4. 4555k 22 ¥ J7
ZNER SO IR AT AR BB AR S A i e RS O M AR DA K FO(E B KRG U 3 IR IR 2%

T RKER, HEERX B, Y =21. 7683 X (1 — HUME g 400 2 T P 1) i A8 A A A, Rk o
EXP(— ((T+0.515547)/18. 3364) X 1. 3657)) Y=0.669 128 X EXP(—7.717 0X
3.2.3 vtz A KkEA NS HFEA4 EXP(—0.102 226T))
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Table 3 Relational model of height growth and age of Pinus yunnanensis var,

i 24 Parameter 527 I R v
Models A B C D 1 SSE

TR R Logistic 18.3933 2. 3160 —0.1972 5. 8522 0.9931 1792. 901
TR T Quadratic —0.8027 1.0268 —0.0122 0. 8479 0. 999 12447. 980
71 3 3% Schumacher 35. 3368 21.1612 4.4979 0.5654 0.9993 18674. 670
Ik %% Compertz 20. 0939 3. 0480 0.1189 1.5564 0. 9982 6775.907
HIAEfE Richards 23. 1474 0.0704 —0.9353 —0.5953 0.3727 0.9996 18137.170
& A /K Weibull 21.7683 —0.5155 18. 3364 1.3657 0.3173 0.9996 21301. 570

x4 A ZEMRMRERSFRHXFERE

Table 4 Relational model of growth and tree age of Pinus yunnanensis var.

L7 28 Parameter B 27 )

Models A B c D fil SSE K :
4 )7 FE Logistic 0.4822 4.5855 —0.2320 0.0018 0.9970 4134.191
KI5 Quadratic —0.0131 0. 0010 0. 0006 0. 0031 0.9946 2307. 030
J5 5% Schumacher 2.1629 48.2823 2.1582 0. 0004 0.9994 19686. 210
IR 2% Compertz 0.6691 7.7170 0.1022 0.0003 0.9994 22093. 220
B4 fli Richards 0.6691 0.1022 0. 0004 0.0001 0.0003 0.9994 14137. 730
BiAi /K Weibull 0.6014 2.3693 23. 1900 2.3577 0. 0004 0.9993 12233. 250

.24 mrtmam ARG RE B TA4E AR ITE A T AT B A SR AR KE S
B A AR 3 T 0 AR R AT R L LA A LA BRI T 353 A AU S 1 R AT FE L A H SR 2
L5 AR B A AR B, T ] T SE B 2R R i R AR R 22 FIBR 22 FI (UL 5) .
x5 MENEURMRERKEFRXAREIRE
Table 5 Relational model checking table of tree diameters at chest height,tree high,

mass-accretion and age

W42 /em DBH i /m Height L /m® Volume

R g WA 5% S0 A i 5% S £ A fi 5%
Age Measured Fitted Residual Measured Fitted Residual Measured Fitted Residual

value value error value value error value value error
1 1.1 1. 05 0.05 0.71 0.6 0.11 0. 0006 0.0002 0. 0004
2 1.57 1.61 —0.04 1. 40 1.4 0 0.0012 0. 0009 0. 0003
3 2.90 2.77 0.13 2.17 2.23 —0.07 0.0023 0.0017 0. 0006
4 3.95 4 —0.05 2.99 2.93 0.05 0. 004 0.0033 0. 0007

80



3

MERZF . BaEmT I AR RAKRERAERR

HZ E &

#i3R 5 Continuing Table 5

My 4% /cm DBH

i /m Height

L /m?® Volume

R gl PAH 5% S0 A 5% S A 5%
Age Measured Fitted Residual Measured Fitted Residual Measured Fitted Residual
value value error value value error value value error
5 5.03 5.1 —0.07 3. 84 3.83 0 0.0065 0.0058 0. 0007
6 6.13 6.32 —0.19 4.70 4.73 —0.03 0.0102 0.0105 —0. 0003
7 7.23 7.28 —0.05 5.57 . 87 —0.29 0.0154 0.0153 0.0001
8 8.33 8. 45 —0.12 6. 44 6.4 0. 04 0.0222 0.0230 —0. 0008
9 9.41 9.25 0.16 7.30 7.27 0.03 0.0309 0. 0300 0. 0009
10 10. 49 10. 3 0.19 8. 14 8.27 —0.13 0.0417 0. 0407 0.0010
11 11.54 11. 25 0. 29 8.95 8. 87 0.09 0. 0546 0.0524 0.0022
12 12.58 12.45 0.13 9.74 9.6 0.14 0.0696 0.0685 0.0011
13 13.59 13. 65 —0.06 10. 51 10. 33 0.18 0.0867 0. 0875 —0. 0008
14 14.58 14.55 0.03 11. 24 11.17 0.08 0.1058 0.1039 0.0019
15 15. 54 15.6 —0.06 11. 95 11. 87 0.08 0.1265 0.1257 0. 0008
16 16. 48 16.62 —0.14 12.62 12.53 0.09 0.1488 0.1489 —0. 0001
17 17.39 17.55 —0.16 13. 26 13.23 0.03 0.1722 0.1736 —0.0014
18 18. 28 18.42 —0.14 13. 87 13.93 —0.07 0.1965 0.1995 —0.0030
19 19.13 19.2 —0.07 14. 44 14.6 —0.16 0.2213 0.2246 —0.0033
20 19.97 20.12 —0.15 14.98 15.07 —0.08 0. 2464 0.2503 —0.0039
21 20.77 20.98 —0.21 15. 49 15.6 —0.11 0.2715 0.2747 —0.0032
22 21.55 21.65 —0.1 15.97 16.07 —0.09 0.2964 0.2964 0. 0000
23 22.31 22.2 0.11 16. 42 16.5 —0.08 0.3183 0. 3158 0.0025

T e

FEPO M X A AR R AR 1 AR A m
NPNEA NSl TR R RN I i =T A 1l )
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RISy, W E KA 7 1~11 a AR &
P K], 11~19 a BFERW 19 a 25 hEE
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.18 alff ik B e K, 14 ~23 a M FLE 44 K 4k
R E K 7E 0,022 0~0.026 0 m®«a’ [A] I 3,

i v T B 2R B Al 2 A AR R R T R iR T
TR 288 A I AR 4l 20 i = e A A (] AR
F T SR O[] 1) 2 A 8 5 5 i 7 PR 3 A R i 3
AR BRI, 5 F R,

FEEE ST BB AR R M R A K T T R
M AH G R R K 3k 227 O Fdse /NG N L 25
PEE B A, AR 55 AR OC 28 L3 A R A5E AU
B A W 1 5 AR Y G R DL SR AR A e A1 . A1 AR
E MRS ¢ R LI IR 2 BB . AR L i AH G
FE R*BIIK 0,99 DL b, 132 25 3000 5k 25 A B/ T
0.02, ¥ rl LI T AR Sz b . HRB 40508

Jig 775 A KA . Y =41, 228 5/((1—0. 979 108 X
EXP(—0.0426 73XT)) X (1/—0. 744 264))

W s A KR A Y =21, 768 3X (1—EXP(—((T+
0.515 547)/18.336 4) X 1.365 7))

AR KA TR . Y =0, 669 128 X EXP(—7. 717 0X
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Study on the Growth Regularity of Natural Forest of

Pinus yunnanensis var, in Baise Guangxi

YANG Xiu-xing' , YAN Li*, HUANG Yi-cui' ,QIN Wu-ming’ , TANG Dan’
(1. Guangxi Yachang Forest Farm,Baise, Guangxi 533209;2. Forestry College of Guangxi U-

niversity, Nanning, Guangxi 530004 )

Abstract: In order to better operate and manage the natural foreast of Pinus yunnanensis var. ,the growth regu-

larity of Pinus yunnanensis var. was studied, which was 23-year-old and provided from Guangxi Yachang Forest

Farm. The results showed that the average DBH, tree height and volume of Pinus yunnanensis var. were 22. 20

cm,16.5 m.and 0. 318 3 m’ respectively. Generally, rapid growth period was in 1~ 11 years, stabilize growth

period was in 11~23 years. Through simulated different growth models,growth regularity of Pinus yunnanen-

sis var. was fitted with other growth models,and all the correlation R* was over 0. 99. The best growth model

for DBH, tree height and volume optimum respectively were Richard model, Weibull model,and Compertz mod-

el.

Keywords: Pinus yunnanensis var. ;natural forest;growth regularity; growth model
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