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The DBH increment model of individual
trees growing for Larix chinensis
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2. College of Life Science, Shaanxi Normal University, Xi’an 710062, China )

Abstract: A model for predicting DBH growth of L. chinensis in different environments was developed by using multi-
ple regression method. Data for this study were collected in Taibai Mountain Natural Reserve of Shaanxi Province of
China. Ten plots of 40 mX40 m were investigated,and every plot was stem-mapped, and species, DBH, total height,
and crown length were recorded for each tree that had reached a diameter of 5 cm at breast height. Plant size varia-
bles (breast height diameter, the crown ratio), competition, environmental factors (elevation, slope angle, slope as-
pect) were used in the model. The results showed that the function of plant size,competition and elevation were sig-
nificant. Even though site factors (slope and aspect) accounted for a small percentage of the variation and the function
of most factors were not significant, but they were very important, because these factors were often interaction, and
the total function to the growth of L. chinensis was significant. The variables in the model correspond quite well with
ecological expectations and forestry understanding. Because the sample base was so strong,and the r-value was 0. 938
and the p value was less than 0. 001, the resulting growth models can be recommended for many regions with similar
growth conditions of L. chinensis community in Taibai Mountain.
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KR FH/RERIS ., Bl HYEREBEHHR
AMEEFEENEREL MEF —EHNHALEX
MM FANE. ERNMEERKBERBE, M EH
B &K/ ERERAMAPEREFEGKERBS,2000;
ERBEE,2000), KEHFRE NN M AREY @
FoAEEFRERFE—ENER, NIREEEK
R, ERVRBTBE P EFEEENRKEE T,
HE vk A9 B F (Bertelink, 2000), {8t 234
HEMGTERE-ENRE, BRE-RTFHEHR
ARAHE . BHEEBRE—-ERE LEWEHE
YRR, Bl BE R 5 HEBR (Monserud & Ster-
ba,1996) . FU, MMFTRBHEN B B 8L ERSF
BAFREWEFRHERME, AEERNARS TN
B 7 Y B R A RO EL L B R R AR R Y IR) R
KBL¥ (Lariz chinensis) T B 2L
HER _FRPEY. BE LR TFRXALLHBR
BE(EFEES,2004; B-HEE,2005) ,HH R LA
RAFEE T RBLABEKEINARRE, 53X
REERSHBAREFRMEBKEERN KA
RAEKPZHOER L WEKAIOEZRRERBIN

BE, A HRFER R REEEERE—ENH
WKYE.

1 B % KB

KB4 EELA TRIERKE KD WL ERHEK
AEMABLERZBRRPEEAN, ZRNTF
107°22'50"~107°51'30" E #1 33°49'30"~34°07'30"
NZE, ZEEMAKAETETN —£ARER
B L BK R BT A YD B KK R 9 43 7K 0, b ik
U, MR, T RE WLEIE 3 767 mGRILE),
EHERERUARBARMMOERE, b2 HEILK
RES R, FRETE KA 500~956 mm, 41
B’S.9~7.5C BMETHR BEEZAEEXNNE N,
WEEMW, FHRWEY 800~1 100 mm, R
10.6~14.5 C, KEAENS A TREZBHKX
YK 2 600~3 600 m FIHBEY , LA H7E 2 900 m Y
LT RLEEAR , B X BB b SR M — A AR B P
X E R XK E RS EAR L SRR
REERNIEENER. KBEIEHEFED L5

®1 AEFANEXRETF

Table 1 The site conditions of the studied Larix chinensis forest stands

HES B (m) W) I 1] M EAR YR H2HEERKER

Sample Elevation Slope angle Slope aspect No. of subjective trees DBH increment in nearly two years
1 2925 5 * 7 0.162%0.018
2 3035 12 Fi'} 7 0.20440.029
3 3100 28 53] 8 0.27640.035
4 3135 32 dt 7 0.2544:0.039
5 3155 38 ey 10° 7 0.208+0.037
6 3180 26 PR L 25° 8 0.20840. 041
7 3215 15 Fiwdb 46° 7 0.19140.011
8 3238 17 PIRE 75° 8 0.18440.038
9 3279 20 R 35° 7 0.17640.039
10 3355 10 HAwAL 60° 7 0.1324:0.017

A KA R, LR GHK  ERERER®RYE,
AR T, A B B 5 B 1 %R 42 (Abies fargesii) .
S #e(Betula utilis )Y RAS(F ZEEH%,2004),

2 H K
2.1 HiRW

HE2HHFERKALLZNN AR T FEHE
BRI ER L, E R ERXFRAEMAR
IWERRIPEEHLEE 10 MK/ 40 mX40 m
M. TER P AT Z BRI 2, 92 R T M (DBH

>5 em) B AR HRE, R BHU 2 92 B BT R A E
WESE, A BT . AEEHE LAY R, BEAL SR BN ¢
K 6~10 B, FLBEBITRA 73 #k. HEKETHT
L3 m AL 85 B R, Bl E THRHAER T, AR TRE
BErRE.FIRFRSTUNEENEREERE.
FLRAL THE ML % AR, & 3% B R 30 50 B ik
BN, AEEFE AT RA, REEENZESAR. FIM0
MR HEF 0 R I S REES.
BRITHBOLILE 1.

2.2 Hipas

2.2.1 ZEF/EHAFE KR YA R P
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29 %

- ARENARMBE, B{-#HE Q)M KELLH
EEREMRERA, KALELHEFTENLN 6 m, K
BRVE (1993) Y4B 44 35 S st HE A 7Y BB R 37 b S B K B
AEMTESRE, EEF LXK

CI=§1D§D;‘d;,-2

Reb.D, FRMRAMRE, D, #RHME,

d; ZRPEBER.
222 3 @A ESL ATHRZEERSEANA
TRZEMNEAR, FRAZS ZREERE, ZE
KAEEATEWEAFE, Monserud & Sterba
Q9N AR T HFENARZLREEFEEE B E
HEBRTFHNETEERE FEMEBERE, BAR
SATENERNARZN IR ERALRERR.E
R LIS TN ERERER W
WEZR,.JEBFHEITEEBEZEETENXR R
JEBM ZTCEIAEA,

Wykoff (1990) AN M R AR B M AEK M E
BERFRINRARBE FHRN FEEREMBETF,
HHRIMNFBTIHRAARAEKER, FEZRTX=
ANHEMIER. Stage(1976)IN R M ¥k B & K/ FT
HEHHERFH WERNAHEHEEZHMEER
B FEHETF. Draper & Smith(1981)A F#f ety T
M EREA R E, ¥ CRGEE ) BN
BHEL, KPP CRETERSERKMNLE, MES
ZTMESHETENEME. Hit, & 305k0 R
THAETBEKKANZF THEF SEENX
R AGHELEM EBETT KA AE KBS,
DRKBHAEEZHEFAKBEANETE, 575 LIAEK K
NEFNLBEFIETE,RAEANEE.N
R QOO R Wl ) G 6 s € /A= W
EZRHEXRFTEEUE AP EERLHEIR
BREWEKALIEWNETEIRTRE.

3 AHAKETERWETHXR

L1 EHAMSERENXR

WE 1R, ARA/DIKHLLE 2 F 61
BREKEBERANWER., BNEXR HMERZHH
K2R KN IEERFRB/D, KAIEMEEKE
S5EEANERENHELXR. NB2HTLE
W KHASAEKESBELEEELERXR A
REELEMER, ERBERHE MBS, TR,

HREK SEEEN BN RALEMEERER,
RZMAEREE. RENITERES EZA R
(6] A [ A BE B K B O B S 3 LR b e e,
AR KR AT AR R, —
TR B TR B/ MR XT AL T S B L.
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Fig. 1 The regression equation of the DBH and the

increment of subjective trees for L. chinensis
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Fig. 2 The regression equation of the CR and the

DBH increment of subjective trees for L. chinensis

B 1ME2RE, KALLHE 5 EERN
BRLESEEAERHZEZEFNEMRRKR, Bl
TEMEERERNX 2 MERBNEEBEN.

32 RSBESEKENXR

ME 3B FEEEFREFEM EREET
M. FHONB . TFBRAVE, EKBETRR
REFREERI-ERER, EKBTHRE.
ATRER A KT R —E R G bk R 1 R AR
EREFAET —ERBENILH , FEERURER,
33 wFHEERKENXR

B o 3z o B F AR ME B B WOLART A A KRR
CEEFFERTHER. AHRARY, BEHKR
TEBR PR AR R0 £ B B A W 4R 0B 3 ) %5



2M Bo e sE . KPR 1 A 4 A T I AL 2 215

BB VE . M B A4 B # 4T T H 8 (Biging &
Dobbertin,1995; Monserud & Sterba,1996).
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Fig. 3 The regression equation of the CI and the DBH
increment of subjective trees for L. chinensis
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Fig.4 The regression equation of the elevation and
the DBH increment of subjective trees for L. chinensis

3.3.1 R EAKENXEZ MNE4FRIA, KA
AEEFBRTERKER BREEBEMERERY
ARFHEEK. NUEWFTRONTRA, KBLK
MEEAKERRK 3167 m, HEHETHRE, EE
RiEER, A REREHE LA, M E LA IHE
PR KBRS IEERNESA, RELELSHE
G Qb F S HHAL, A KBS TE R R IR, A
BTG AE™ R, BER AR, £ R, F4
HAERZEFZBME L AMTFTRELZEK,
32HA KO EAKENX R HEEME M
HHRAEKMERRER FHERE - REREEE
AL, B0t % 44 & ¥ 3L 7 & fE A (Monserud &
Sterba,1996;Stage, 1976) , HAEFH AKX H .
BI=d, X SL?*+d, X SL X sin(AZ)+d; X SL X cos
(AZ)+d,

K, Bl RrfmAEKE,SL RRKERIE

VL,AZRARHI0,di dyydy HESE. EHEIRE
B, 5 S B9 TEJL B R 07, IE RS IR D 180°, ER
MIEFH R 90°, H B LW 5 A M/ 7T i3 AR (A
WEg 1°m 1%, fWdE 1R 1°, oAt LAt 3 3

MAEXFTRA, KEAEHEKBERHERM
W —RNFRHEXESYARBEE, LB I3
XKW KRLUEPREKBRSHERMYBKSIERRTF
TEERBPBEAXR, BAFER.

BI=0.211 X SL*—0. 115 X SL X sin(AZ) —
2. 06 X102 X SLXcos(AZ)+0.184

(r=0. 801, P<C0. 05)

Hp,BIRAEMAEKE,SLZAEEMIE
T,AZ KRR .

4 BHEKWTUER

BRER M RKALEMNKARERAHEEMN
MEFEEEKB G HE BRI EER
O 3230 B T Q4R 30 BE s i) BB B 46 FD =407
H. K, EKBSAERRNETHWEMEK K
SRIFEX R ML ERXR (B 1.2), 5EFH
BAFE T BRBR FR (B 3D, 5 R 5 BRI
REERDTHFE _KEBEHMETEEXR (A
H, ABMREZEFAERKENHRE, BWERY
ZHEMBETNERRE, B S TEBRREYLTAH
AR ERBIERED .

BI=3.598X10?Ln(DBH)+7. 765X 102CR
—1.66X102Ln(CI) —1. 08X 107 ELE* +7. 171X
10*ELE+1. 116 X 10 SL? +3. 798 X 107 SL X sin
(AZ)4+9. 348X 10 SL X cos(AZ) —1. 201

(r=0. 938, P<0. 001)

Ho, Bl HiE 2 FRMREKE,DBH FX 4
AM4E,CR KXt R AEE L, ELE A ¥, SL RR

BEME,AZ KRB .
5 Wi

REFREN HRBGNFERSEREBER
R, EREFPMAFR X EENERY
BMEAK., Hb TiHERYFREEE BF
TROBE BN, RERBHERR T X2 R, FXE,
ZEEFEEBHMEE T iEFREFHEHEE
T. —BWE,ME5FRZFER—ERMHXE, M
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KA — FEAF R B K, /DB T 4 188 AH X 45 /s (Biging
& Dobbertin,1995) . [ IR 25 8 K A= K 4 7 6 B
+£ T E# A F (Monserud & Sterba, 1996) , s #5 &Y
HWETREFHRMEREKEHET,

MM EMAERKEERNS, ZEBNEREEE
B LT LA (D LRI A SR #T £ 5T E A
Bt, EEZRT AR HEF B8 —1E X (Berteli-
nk,2000), ZEBE K S E R THREFHAFALE
AFE  HinEFHEFGEBR SEKBEREX
R, ANMBETFNEAMZNZEEE P SEKER
MEEHER, AHETEREREHERSE;
QZEBERTAREFHEEERZRE, i
EMmAOBREIER. GOERAMMNEEL . B
BRERELEN, B, ZUEBSTRYE, ZER
FEREMMEEE, ARBNRR MBI . &
1T 45 BUR B 4042 19 48 50 B0 20 1 & B0, 2R 2 T
HERSHIHERRAEAY &, RYIZEAGE
RIFHTMAFAR T RABLEHRRERRI.
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