358 e e A DO/ N | /A = 53 Vol.35 No.4
20154 7H JOUR. OF ZHEJIANG FOR. SCI. & TECH. Jul,2015

XEHES: 1001-3776 (2015) 04-0047-05

RN BRI RANRETREXE FRYE RS 57

HARY, FRHES, F H”

BN A PR EHRAEIRE, S HBH 550003; 2. Btk AREEE, BNl HPH 550025;
A AR RIRE, R BiBH 550003)

WE. PGS/ \KERRRTTFESE S IMNAE L NIKE A (2010 4F) %Rk, WpigE 223 S 248 (Pinus
massoniana ) FARMAEHIELE, 1_1_£J7*/2f SRR Z T S AT AR BRI o S5 RFEI: HUDRAFE
EART 1A 2 ANARF, RBTTIRE 71.645%, S—n B FI7200HREN 42.204%, AAE-FREIM0fE . PR
SERAERS, E SCHMRAEARR T, TR TF O ETIRER 29.441%, AUIRARIABERIMRSN B, & MRS 25 R
Ty —MXAFFEERT 1 A 3 AAHE T, RBTTRE 81.620%, H—. “ARTIEX SO —8, Hjj%
TTRRE S35 35.997%H1 28.003% , 5 =N -4 H- BB, g SUASTHIARAEN F-, O ZE0TlRE N 17.620%; £
TEMIH@EBDER LT T KA, hORERER Foas R —3, —RXEE TG 2R, LZEERN,
%blZ*%ﬁ'ilZ%%%fﬂH%ﬁ%%i@xs¥i’>3£@é SEIRE . CTPRAER . AR BRI R, AP R AR

Al A TR
KR DR KM WOER; ERs i Zocgkikrg
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Principal Component Analysis on Factors of Growing Stock in
Natural Pinus massoniana Forests in Guizhou Province

DU Ming-feng'?, LI Ming-jun®®, GUO Ying®’
(1. Institute of South China Karst, Guizhou Normal University, Guiyang 550003, China; 2. College of Forestry, Guizhou University, Guiyang
550025, China; 3. Guizhou Forestry Survey and Planning Institute, Guiyang 550003, China )

Abstract: Based on data of the 8th continuous inventory for national forest resources in 2010 in Guizhou, growing stock factors of 223 sample plots
of natural Pinus massoniana forest were analyzed by principal component and multiple linear regression analysis. The results demonstrated that there
were two common factors with the eigenvalue more than 1 in the central area, whose accumulative contribution rate 71.645%. The first common
factor was composed by mean DBH, height and age with variance contribution rate of 42.204%. The second one was composed by canopy and stand
density with variance contribution rate of 29.441%. There were three common factors with the eigenvalue more than 1 in ordinary area, whose
accumulative contribution rate was 81.620%. The first and second common factor was the same as that in the central area, with variance contribution
rate of 35.997% and 28.003%. The third common factor was soil type, with variance contribution rate of 17.620%. Modeling by multiple linear
regression and t-test resulted that it had the same conclusion in the central area with principal analysis. The conclusion showed that the related factors

of growing stock were mean DBH, height, age, canopy and stand density in the central and ordinary area, while the other factors had less influence on
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growing stock.

Key words: Pinus massoniana; natural forest; growing stock; principal component analysis; multiple linear regression

RO BRI BRI | IR ARSI B8R, SR B B A R MR RS MR A 7
JIEAR, IR AR RIS EENAZ — OB GRAM BRI . AERTEE = 2R
S, MRoOREHEMARARLAR, HAERK . BREDRE, ZEMWKER. WaE. B WOrsEsEhs, £23]
PERP . RCUE. AERS . STAERIZ SRR

)b (Pinus massoniana) [z FHRE 17 A, BHIGK), BAM TR, WEH . @B, #
AL R B RRTEA, RSUNEERN ST A RSO TEEAR, RSN MO A P AR AR A
ARG AR EEAMA XTI S RS T 28 TN TARIZE R R SRR AEIR Y | g iy
Bttt | Ay AR KD S, mitd s N S AR KRR 7T B 0, PR HAR D B S &N
TGN, X D RAARIRRE IR . EFPOR S A A EENE Y T8/ URER R IRESLE &
PMIASEARRER (2010 47 ) BEERERE, AMFEN PG T 223 PO RAR KRR, @il E i i %
JEEIACT PR SR BB SRR LAy A TIRN R T . DU R 3 I % AN (4 S AR %
TR RSB A AR KT . BRI Rl X 0 A S SR AR AR

1 o8 st L

1.1 FRXEER

B AL T30 PO R HIX Z 5 R R0, 103°37' ~109° 23" E, 24° 40" ~29° 12.5' N, SEPrAMSiL & 5o
F AR E LI, IEsbE, LR, KBRS E, ST A VbR R R AR TR, T
¥R 1100 mo 2AZINHHIE 2 SARE A2, By AR ZE MR, AF3RUR 10 ~ 18T, 4E
FEKRAE 1100 ~ 1 500 mm, FEKEAEUARER. mi%, vV, AL, MHXHEE 70%LL ., 448 H HEEEL 1 300
h, JEFEHI 270 d 247, Ao mtidbi g LG EEaE, PUHGEE | L0, BlPuiraba
Hbors; A, BAAKEME G Mt KRS B Wik Rt BEL Axt. At
I f + | 2ot B RE. AERNERRIE R, k. RECHIRIEME SR, vaAEEh
B | 00122539730 10 L 7 N A 2 e o e e £ 4 L o G
12 HIBRBERFLE

iR 2010 4E 548 BRI S L VORI 223 BRI AN RORMEEHD, Hul X (BSZRET . SR HuX)
106 B, —BIX (e, Bpg. 38 SOIX ) 117 S ARACTI4ERS 5 ~ 55 a, K 480 ~ 1 430 m, P4
5 0.7~233m, PROEEEE 15 ~2 730 Bk/hm?, ARSIEFL 0.17 ~ 345.00 m’/hm?,

BTG4, Taxt AR IR A T R A . 3R, WG A L AR
HE. st AR 5 RhRSEERAIBIRAE S 5. 4. 3. 2. 1. A CKrEEdE. AREabE. VUEght. va ke
B, fgdedE. AAbd. vadbdE . ARBERCHERSE, JeHmRh—2%, RIRER 3. 2. 1.

SEBHCH N PSR PR, PR . AR . BEOREAREL. CPINMERY (IR4L) | 1
Ak gt . Mo . L3RR ) S0, AWPTRBEER . Sm . BE0E. MR, B IR EERZ .
WiBTEH 2. PR YRR . AREEE . RSt 12 AN T
1.3 HFELE

iZFH SPSS19.0 AT T KB, FHICOMT . R4t . IS HTSE .
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2 HEREMMN

2.1 HEXMES
F1 HORM—BEASERSZEFHBXEDH

Table 1 Correlation analysis on growing stock with relating factors in central area and ordinary area

A XA B — AR E
R REL P{E FEASL R REL P{E FEASL
TR -0.027 0.784 106 -0.092 0.326 117
| - 0.066 0.504 106 0.084 0.366 117
b Z 1A -0.029 0.765 106 0.121 0.194 117
Y pE 0.039 0.693 106 - 0.086 0.354 117
Re: =ii] -0.169 0.083 106 0.199* 0.032 117
+-JgEE R 0.216* 0.026 106 0.148 0.111 117
B2 0.014 0.888 106 0.002 0.983 117
Mk 0.031 0.754 106 -0.028 0.767 117
SRR 0.666** 0.000 106 0.644%* 0.000 117
)7 0.562%* 0.000 106 0.342%%* 0.000 117
ERRE 0.774%* 0.000 106 0.505%* 0.000 117
AR 0.588%* 0.000 106 0.671%* 0.000 117
RO E 0.381%** 0.000 106 0.460%* 0.000 117

H: *RIRTE 0.05 K (U) WEAHSE, *RRTE 0.01 K B &A%
TERHFEAEEAR I TR LA BR IR |, SR B S & P2 BIVEFHSE T (3£ 1) o N 1 o4, Huls

X5 —ME X EB G . i) Sehr. B JETH)Z . AR SR R D IR SRR AR, W g AN I
M5 PR . PN . PR . AR EE . AR BEERIAESRE RECH 0.381 ~ 0.774, HEARBEAERE; Mo,
FLXERES HIREEREML (r=0216) , —BRXFHNE AR EAMHL (r=0.199) . [0, D)
PARIRIRE R T ZEZ AR A B DL SR 5388 B S5
22 ERMBSH

#£2 b RM—RRESSEFHERS ST

Table 2 Principal component analysis on factors in central area and ordinary area

A5 s X ARSY — X Bk
PR -3t T8 K7 K F155

F F, F F, F F, Fs Fi F, Fs
SERRTE 0.924 -0.170 0.318 0.107 0.910 0.183 0.047 0.421 0.027 0.084
SRS 0.872 0.097 0.352 -0.039 0.621 0.214 -0.308 0.269 0.047 -0.262
R a) 7 0.857 0.339 0.403 -0.204 0.936 -0.116 0.066 0.464 -0.161 0.079
WoraspEE -0.039 0.914 -0.118 0.549 -0.061 0.908 -0.103 -0.123 0.564 -0.030
AR 0.245 0.851 0.007 0.480 0.254 0.873 0.042 0.036 0.522 0.114
s S| / / / / -0.021 -0.025 0.971 0.019 0.062 0.929
T2EE 0.351 0.230 0.120 0.098 / / / / / /
FHIEE 2.532 1.766 2.160 1.680 1.057
FFETERER 42.204 29.441 35.997 28.003 17.620
BHTTME 42204 71.645 35.997 64.001 81.620
KMO 1 0.647 0.513

TERSRAIATIEA |, SRHUS AR BRUR AR B A S A I A T ety 404, BRI R T 1 M7
FSWF, 1B IR R EAST R, AR R IR, R A RRTE R BN 5 REGERM: (£2) .
HEE 2 vl%0, HOBX KMO KRR 0.647, RBETIHRER 71.645%; H—AR T ETHREN 42.204%, EFEF
Yo, PR . PR B ROREGT, SN FEE T RSB A RN . B BRI mAS,
SESUHMAY BRI 15 45 AT ETTRE R 29.441%, TEMRSBSBERIEREBE EAT SR, & SRS 55
FERF; —EX KMO REBE > 0.513, HHXTHAR, RETIHRER 81.620%; SH—2 K FHETTHRE N 35.997%,
PRI, PR PR EARRER, SP0K 8, @ SO EARR T B AT ER
BREEA 28.003%, FEMRS AR E EARREGRT, SP0K—3, & BmERF; H=2KFEL
BRI RREAT, HFETTERE N 17.620%, & A F-.

2.3 Z kRIS
HUG XA — X 5 A T EE 30 HUAFHIAEIRIEREAS, RIS, DIAKT-HBEAE, OB B AR
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Astg, RABENESHTE—NE T B AT FH—. . EARTRIE LSRR, 45R
DL 3,
%3 FORM—BRHESERSHEXETFHS TEIFER

Table 3 Multiple linear regression model for growing stock with factors in central area and ordinary area

DREMHKIX ST £t R F{H P{H
b X FH—HF V=-47.486 +2.513A-0.203D + 0.868H 0.672 49.121 0.000
B—. ZHTF Vi=-80.112 +2.172A + 0.039D + 0.475H + 0.767C + 0.010Y 0.734 38.677 0.000

— %X F—HF V=-47.089 + 4.080A - 0.141D + 0.274H 0.513 44310 0.000
F—. KT Vi=-96.645 + 3.393A + 0.200D — 0.083H + 1.199C + 0.017Y 0.707 38.996 0.000

YE: V. AL D. H. C. Y. S SIRFHMAEH. TR THNE. THINE . MRAE. HormE.

MFE 3 EHL, TR SR E RBR™ M 0.672, FE A 49.121, BiEHMS B SR AR FA 1
SRV ; SR —ARTFHEMN S, £ ZAKFRE RBRA /MRS, FEAPTEIL, SHbEESE
RN, AR S, (HHARRE RS TR BB, — AT F—. ZAKRFaEE
FERY g RBUR 5 PRI E YA (LA 5 O X YA LA — 5, RO T S AR R IR BB AR A
DAl RN B DS AR A R A — 3P, R RIS B ) A S — B E Y s S — . . SRR,
TIFERAINGINAE R 1.448, XA BE/KFTPAIRR, HEARERIS % — AR FI—3 i, 1, 3.
4 HEICPINEBCTEIRE N REChHTUE, SIS HIRNE TSN AL EmIZE . M3t
B, ORI XCEAERS . PR PR AR R A (X RYD = 0.703, RYH =
0.688, RDH =0.732; —f¥XRYD = 0.380, RYH =0.424, RDH =0.834) , =Z¥yuJ Lt F bty
T, AT 25 5 BRI T R O LIS T ERR R B S , INA oTREZERNE 7 R PRl . PR i R
o,

2.4 [EVIEEIEIE
F4 RORM—REHS L TEIERL T R

Table 4 T-test on multiple linear regression models

LLRIRBRIX IR ¥IE brife T{E sig
X V, - SERREH 9.890 34.426 1.814 0.080
V, - SEBREH 9.479 29.857 1.508 0.142
— X Vs — SEBREH 0.310 38.865 0.044 0.965
V, - SERRE 7.690 32.526 1.295 0.206

H X AI—RRDX 4351 30 BURERIGHULE B 22 e AR PE I VIR AT R Th 56, 25 R DLSE 4. 3R 4 ],
HLX P, JIERV . VR TR E R 225 A, St el B 5 Sebnll BB ) Te B2 25 5%, TRV, Vs
KRR DX E R S5 BB R o BIE . PrfE R TR (EREE P 5808 hnm A Wsls, el w2
PR, B RDIEAISERME IR Z2 RN, X5 R e R —E Wik, F0K 50 E R
B TS P | PRI SFIAERE . AR M. —IRIX, TiFRVs. VR TR R B2 5
AR, SRS BIE SR R AR T R R, TRV VISR — R B B S A )Y
Ko WA PREZATIEEREE D FHENIREE A, RSERSEPMEZ IR 2RI ok ; Hop, J7fe
Vs AR S SERRME AR A, S — IR E R PR PR PRI R AR mikE
G FHIE S, BENLNZRAEERE , MBS SR EAERE RO NS, XWaThE e —RIX
JEAR P ATKMOMA (0.513) HBU/MIER 5 BBHISRIE, —RRIXN SR ERAHRH - Faalate | P oF
BPEERS  BRIE . M, SO —E.

3 i

PRI BRI AIHT . 1M R ARARA 1 BRI R BRI T 2 2500 3 b SR
BT, Sl DR ORI T RN . PARERITAER ) | B dON AR ()
PRERIBR AR ) ¢ — MK I SO 5, RO T (RHER) | A el
ORI TR L, b KRBT EIR . RINT do REROAITIRT . FAWIS T
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¥oE . ARUEEFNT{EARRAR F-H3Ehmais/D, SHERG R — X @, HIERAITE /b
bR, PO RBRVDEIRE, FE/ME TR, TEFER-FRE NG N, MRS &R 2 iR RSN
Hor, HEBGAIRBRINEZE (KMO=0.513) .

FRiRMEE LI, FEmAGHTE T AR B RO TR TN | PRI L PR . AR
FEHUERRB LIS, A IR/ T P S A N TARBIRF ST &L, 3R | Bl MR &
Yrasgm; MR, SN RAARIRME G . ). i, SRR EEARAR, mir K 7 e
JE B - HERAAE E Ry AT S e A AT B AR — SRR, 5 LR A A2 Ak i BHREE B I AR A
HARRBERREEZERE R, ARFRE ., ARFHEAE S AR E AL AR R 25

A, RSO, FRAHRR PPN . PR PR . BRI
PROBERESS, R T AR RARMRE BRI o F AR [ -8 B TR A A 7 84— 8k . JRARE B, DR
RARMK 223 BeAfHi, HHLhbk 189 H (1 85% ) | . JWK 34 B (1 15% ) , 4R PRAKL T A HEREHA ,
PR i B I SRR A3 AR IR 7R BE A HAR BRI . HeAh, BEE R B ARWEE n, HAR B
SMHFZ B0 E At L, RHRE X, AESTFRR NS A I 225 soNLEbE, #
A s, MO ESACH; HWHR A SRR sa ORI 17K B RS A BRI G Fe, J5
THPORHE AR —FRIXIN 98%HY Zh AN RARME R AR FEIFEEEM N J T, HARME A R0 E 2t . AR RNE st
DI A A T B S — R ARG E T — X A S IR BLVRR S At s RO PR (R
%, EF) . RO BB R B2, SUNLIERAIRTE.
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