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Abstract: In order to estimating above-ground biomass across successional stages of Loropetalum chinense
communities in karst area of Lijiang River Valley . A binary model based on DBH (basal diameter) and plant
height as independent variables, and using DBH (base diameter) as independent variable to establish univariate
model by regression analysis. The best model is selected by combining AIC criterion and BIC criterion with R?,
simultaneously, the accuracy of the estimation models of above-ground biomass were assessed using the
correction coefficient, including standard deviation of estimated value(SEE), mean systematic error(MSE) and
total relative error(7TRE), and the distribution pattern of aboveground biomass of L.chinense and community in
different restoration stages of L.chinense community were analyzed with the established biomass model. The
results showed that: (1) Five models were used for regression analysis, above-ground biomass and trunk biomass
is the best estimate effect, comparing with a lower estimate effect in leaf biomass and branch biomass. We choose
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the model IV to establish the optimum model for above-ground biomass of shrub to tree stage, model IV is W=
a+b(D*H). And we choose the model III to establish the optimum model for above-ground biomass of shrub
stage and tree stage, model Il is W= axD’xH¢. (2) Based the established optimum model, we estimated biomass
above-ground on the vegetation of L. chinense communities. The leaf biomass and branch biomass among
different restoration stages order of size is shrub to tree stage, tree stage and shrub stage. The above-ground
biomass and trunk biomass among different restoration stages order of size is tree stage, shrub to tree stage and
shrub stage.(3) L. chinense as dominant species in L. chinense communities, the order of its above-ground
biomass size is shrub to tree stage > tree stage > shrub stage, and The above-ground biomass of L. chinense
contributed to the above-biomass of different restoration stages showed a decreasing trend across the succession.
This illustrates the energy base and nutrient source of ecosystem operation is progressing toward with the
community moves to a higher stage of succession, and the status of edificator of L. chinense in different
restoration stages of L. chinense communities may be replaced step by step, and backseat to the sub-tree layer. The
discussion of model construction and its above-ground biomass allocation across successional stages of
L.chinense communities provide the basis for future research how the dynamic changes of community structure in
different restoration stages, and provide theoretical guidance for the restoration and reconstruction of vegetation in
karst area of Lijiang River Valley.
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Table 1 Basic conditions of sampling sites of Loropetalum chinense communities

W BL 1) e g, R /m HATREEE/%
Restoration stages Slope aspect Slope position Slope gradient/° Altitude Rock bare rate/%
AW B
E T 15~20 150~200 30~40
Shrub stage
TrHER B
E gl 20~25 200~250 30~35
Shrub to tree stage
INTRRRBT B
SE,E bk 15~20 220~280 25~30
Tree stage
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Table 3 The model fitting and verification of above-ground biomass in different restoration stages

R BB

ENGE TR EVEE: Sl
Restoration AlC BIC R? SEE(g) MSE(%) TRE(%)
Different organs ~ Model Regression model
stages
1 W= 1.272(D*H)">%* 109.675 217.341 0.578 16.780 -7.404 -0.907
" II W= 26.246D"33! 114.129 227.253 0.417 19.719 1.993 0.778
il W= 0.007D°3H'510 103.704 205.399 0.687 14.458 -10.361 -0.551
Foliage
v W= 11.449+0.053(D*H) 109.751 228.497 0.532 17.674 -5.872 -0.068
\% W= -7.703+35.241D 116.351 230.694 0.411 19.829 1.191 0.000
1 W= 1.455(D*H)">%¢ 125.594 249.179 0.551 24.983 -16.208 -3.151
" II W= 34.157D"40? 128.159 255313 0.435 28.002 -7.986 -1.494
il W= 0.015D0806Ff1:426 122.843 243.678 0.608 23.325 -17.069 -2.652
Branch
W= 13.197+0.073(D*H) 126.240 251.475 0.487 26.692 -9.804 0.292
HEARPTE \% W=-17.363+52.788D 129.548 257.810 0442 27.829 2.773 -0.002
Shrub stage 1 W= 4.2(D*H)"%>2 140.214 278.420 0.925 36.006 -14.492 -2.281
II W= 139.785D" 08 155.355 309.706 0.822 55.269 -8.868 -1.560
,‘I’i
il W= 0.477D"12H! 051 135.534 269.059 0.940 32.032 -13.243 -1.819
Tree trunk
W= 46.211+0.344(D?H) 149.961 298.918 0.864 48.297 -10.524 -0.090
\% W= -103.637+253.979D 156.673 311.338 0.828 54.335 12.278 0.000
1 W= 6.778(D*H)*% 151.654 301.300 0.929 47.928 -13.687 -2.170
Bk II W= 200.050D"34 170915 340.826 0.794 81.550 -7.894 -1.171
Hh b5 il W= 0.308D' 01 {17 137.444 272.879 0.965 33.612 -12.641 -1.773
Overground part v W=70.856+0.47(D*H) 163.285 325.566 0.859 67.388 -9.673 0.002
\% =-128.703+342.008D 172.548 343.087 0.789 80.805 6.516 -0.000
1 W= 0.133(D*H)"% 240.293 479.455 0.833 63.162 41.586 38.094
" II W= 11.269D>44 244.166 487.765 0.799 51.380 83.141 2.591
il W= 0.121D" 7440904 240.290 479.447 0.833 46.734 7.969 0.248
Foliage
W= 8.116+0.048(D*H) 238.488 476.410 0.832 46.890 -5.514 -0.487
- \% W= -64.740+82.337D 254.672 508.212 0.735 58.936 -46.014 0.000
e B
1 W=0.366(D>H)"8» 271.330 541.528 0.787 77.038 37.577 1.355
Shrub to tree
II W= 18.428 D*364 271.832 543.098 0.770 80.267 342.972 4.528
stage 53
il W= 0.699D" 78! {0668 271.207 541.282 0.788 76.907 66.221 2212
Branch
W= 22.381+0.068( D*H) 269.589 538.612 0.786 77.222 0.426 -0.289
\% W= -81.587+117.141D 282.319 563.506 0.697 92.047 -45.298 0.001
+ 1 W= 0.931(D*H)"%! 317.925 634.718 0.958 163.48 1.893 -0.146
Tree trunk II W= 177.071D*3" 328.729 656.891 0.937 200.972 53.883 2.262
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W= 2.418D2'007H0'686
W= 51.768+0.357(D*H)
W= -508.176+623.441D

W= 1.39(D*H)*%"7
W= 106.631D>46
W= 3.172D1'951H0'7
W= 82.265+0.473(D?H)
W= -654.502+822.919D
W= 0.047(D*H)*%"
W= 12.436D>%
W= 0.01D" 835125
W= 0.489+0.039(D*H)
W= -144.219+108.273D
W= 0.157(D*H)*%
W= 22.868D201

W= 0.003D'407 1605
W= 14.585+0.047(D*H)

— -162.567+132.509D

W= 0.647(D*H)*%

W= 137.171D22%

W= 1.877D'977 {07

W= 44.147+0.397(D*H)
W=-1471.856+1124.011D
W= 0.831(D*H)*%!
W= 172.079D>%

W= 1.064D"0 ;o397
W= 59.22+0.483(D*H)
W= -1778.643+1364.783D

316.143
317.024
354.362
346.960
354.913
346.061
345.783
376.687
158.864
164.068
158.421
156.919
169.565
198.296
199.444
197.391
196.589
201.697
243.886
247.473
243.465
242.283
258.077
250/061
256.906
250.035
248.624

266.539

631.155 0.960
633.482 0.957
707.592 0.864
692.788 0.940
709.260 0.918
690.990 0.942
691.000 0.939
752.242 0.844
315911 0.924
327.227 0.894
316.024 0.925
312.929 0.924
337.313 0.876
394.774 0.752
397.979 0.714
392.965 0.762
392.269 0.749
401.576 0.711
485.954 0.964
494.037 0.954
485.113 0.965
483.657 0.963
514.335 0.932
498.304 0.968
512.902 0.952
498.252 0.968
496.338 0.967
531.260 0.932

158.867 13.184
166.401 -7.742
294.225 -16.137
261.142 9.716

306.584 114.310
257.379 24.809
264.603 -6.040
421.754 -25.885
35.466 -5.501

41.722 -9.622
35.130 -4.624
35.511 -5.831

45.173 -16.019
86.791 -9.855
93.225 -10.368
93.146 -21.883
87.378 -7.398
93.763 -13.380
244.611 -2.403
277.712 -6.252
242.328 -2.830
246.814 -3.398
337.688 -14.998
281.459 -3.601
344.111 -7.040
281.314 -3.50

285.072 -4.311
409.302 -15.034

0.691
0.101
0.000
0.453
2.640
0.830
-0.018
-0.001
0.401
-0.867
0.504
-0.943
-0.000
-1.032
-1.138
-14.193
0.516
-0.000
-0.476
-0.750
-0.108
0.048
-0.000
-0.503
-0.782
-0.579
0.018

0.001
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BHABEARFREN B RA KR FARNGERSY (. By T B EE0) EEsRg, gk
TEVE AR R B B AR s A= W B (K2R AR 5 A 55.73-244.25 t/hm? (LR 4) o FEEMEARTEIL T HRIKE,
T TR AR ) B RO A ) B AR 3R a3 KSR, TETRTERY AR R %, 43 5l 23.558 t/hm?, 38.161 t/hm?,
FEREARM B B ie/b, 435104 10.081 thm?, 9.005 t/hm?; 1] 12540 & AR bk b 3573 A5 W B A2 B i AR 2
I, E /N TR R BN B 22, 23 A 203.275 t/hm?, 244.248 t/hm?, 76 BEAR M BN B/, 43 514 63.7 t/hm2,
85.93 thm?. FFARJZEMELE/ N BAR Rk, SEAL(H L IR E35) 70008 14.902 thm?,
19.317 t/hm?, 156.759 t/hm?, 188.521 thm?; HERZEMEETFEN BR R 2 &AM H. Tk
EF#RA)5r H N 15.452 t/hm?, 26.419 t/hm?, 111.347 t/hm?, 233.153 t/hm?.
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Table 4 Above-ground biomass and biomass partitioning in different restoration stages

BB JEIR I 33 T Bk o
Restoration stages Level Foliage (t/hm?) Branch (t/hm?) Tree trunk (t/hm?) Overground part (t/hm?)
AW »
7% Community 10.08 9.01 63.70 85.93
Shrub stage
TRHERY B F*AJZ Tree layer 8.11 11.74 60.09 79.94




Shrub to tree stage #EAJZ Shrub layer 15.45 26.42 111.35 153.22

7% Community 23.56 38.16 171.43 153.22
T*ARE Tree layer 14.90 19.32 156.76 188.52
AN B N
H#EAZ Shrub layer 3.86 6.61 46.52 55.73
Tree stage
7% Community 18.76 25.92 203.28 244.25

3.3 AR M BOME A 2 4 By P B FUARRAIE

B IO R b b AR B O A AT AR, MR R TS RV B BN R b AR A R ) AR AR FE
30.24-168.08 t/hm> (L3 5) . MEERVEMERIKE, MRS (b B TR B35 AR
IR R BRI RGN, TN BAR R %, 707004 17 thm?, 26.96 thm?, 124.11 thm?, 168.08
t/hm?; fEREARM B B fesl, 05008 8.42 thm?, 7.52 t/hm?, 53.09 t/hm?2,  71.65 t/hm?. HEAR LY & 5 AR
WA AR E B B AE Y LU R 8 R %, EARIY BUE AR AR B o L B i, 7 83.51 %-83.38 % []; /NTF
B B A A B I 5 EE B AR, 7 42.53 %-44.52 %o FRREM BURMEAR AV E TR Z 4 KL E, 7
98.5 % LA b o MIFEERY B I BN MR BL, T RZAEM S PRI, 7 40% i f s HEREAEYEZN
AN, WORFFLE 55 % /it .

® 5 AR A RKRH BUh AR EY &R R B

Table 5 Above-ground biomass and partitioning of Loropetalum chinense in different restoration stages

WL B I % T kA
Restoration stages =34 Foliage Branch Tree trunk Overground part
Level EEL7/ 3 JT ok el Y E JT i e A JT i e A i 5 LB A5
Biomass Proportion Biomass Proportion Biomass Proportion Biomass Proportion
(t/hm?) (%) (t/hm?) (%) (t/hm?) (%) (t/hm?) (%)
AR B pisats
8.42 83.52 7.52 83.51 53.09 83.34 71.65 83.38
Shrub stage Community
TRz
7.99 98.57 11.57 98.54 59.22 98.56 78.78 98.56
Tree layer
TrHERT B HEARJZ
9.01 58.31 15.39 58.25 64.89 58.28 89.30 58.28
Shrub to tree stage Shrub layer
Rk
17.00 72.16 26.96 70.65 124.11 72.40 168.08 72.09
Community
TRJZ
5.94 39.86 8.09 41.88 61.16 39.02 74.27 39.40
Tree layer
NFEIRBY B HEARJZ
2.09 54.15 3.45 52.23 25.29 54.37 30.24 54.26
Tree stage Shrub layer
Rk
8.03 42.80 11.54 44.52 86.45 42.53 104.50 42.78
Community

4 iie s

AW AR G T2 A T S AR B AE VR BRI R Tk, AN FOAE XM T A LA HEVE AN
R R B B 7 AT AR TR A 20l B 00 2R, i e M B R AR AL 1 TSROt . O T B AR
EAEE R, P T 5 AR ADSEAREE AR R B BOth B BTG . ARV E R A AR Y
T RCRA A BT — AV E TN E AE, —RFEARSCME S A E R SR CERIEE,
2014) o FWIFERM], R* N SEE 72 [PIARAR fH FIFE bR, St PRI IEE, TRE A1 RMA 2 [ LA
ARERME LIRSS, BT 0 NACREL CEHASE, 2011 BRI K4S, 2016) o AL RPARWREMN



B E T B AL AR E e AR g AR AUTE 0.487~0.968 2 [H], b A s M i 2R ) e ) ok
SE R BRI B B R G R R, XSRS (20160 . ZEEi5E (2015) IIBFTEEER
=L RN TR R AEYIAARE T (G KSR (Bond etal, 2002) M S 51
BRI 2 @ LR BRIV . W= a+b (D 2 H)IESLIT R B e AR R A, e FTREAYIIL: W= axD
bxH < LR BN B BUR L E YRR A

AL LB R AT TR, AL E TR BRI RS RS, R G B R 00 R A2
I HRF IR A SR, AT SO A KR S e A S A B L 5. OR 7SS, 1995) - FIHIC
SR L AR A KR B T XA A R AT TS, AR E I But A NS R
N NI B> THERT B> BEARBTBL U IR E M AHETE B AR B IK R, LRSI B RS TR
Mg EmARER TR R, X55EH% (2009 FIFFRER—8: ARKREM B R4 Y=
G EEBI R, B T0 T EEARCE VA R A B AR R TR, 595 S (2017) IWFTE—
o BEMCEE AR T N BOH AR EEARR], AR NIRRT B TR AR IE 2, AR Al
ST AR B 45 SR TR N TR KRB BURIEEA B AT B e (R R ORI 3 B, WA T A Ll (RIEEARTE /N TR KRBT B
F A 2 2 TR T 2 N v RO AR B3 FE AN 22 (A, B A o A 35 PR R B AN RE R AN B R A )
Ho

EEAT L BAT R IR IR A5, OB RS AR ST R RRIRIEAT K, e IE B R B A B R LA E )
A2 AASGEH CRSFHSE, 1995) o BARBEEA RS Berp @Al AR, Hit B4V & K/
BINBY N T RERT Be>/ NI bR BRI BL. MR ZEW & 5 HEATEVE A [FIVK R B BUREVE ZE W& 1 LE Bl /)y
FEMRBTBET B, B A AR VE T (R A O R AT T ) AT 5, AE T80 5 T
KRG Z T3, FEMCETE A L LA T BEE MEATEVE B AR (AT B /5 B G, MR R R Az
] RE S HA S N R AP IR IR A A B B AL, IBETEARR .

LR BRI, ASCHE LM TR SR A S R S R X, Oy AR AT U A
Jrs th XA T AN R e Be 0 A 0 e 4t 1 (R, JC R T S A JYIAE i Y v S0 et X EAT K
AR 52 D7 WDUAR DG IR B BEVE S5 M AL 5y . AR ah 4Rt 7 R R Rt Ak HE . T ARMA R S1TE
EYE R R AR 2 RER VIS, WA K AR B2 DL RR AR R L 2% LB A
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