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Abstract: The best model was selected by combining AIC and BIC criterions with R*, simultaneously, the accuracy of

the estimation models of above-ground biomass were assessed using the correction coefficient, including standard error of
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estimated value (SEE) , mean systematic error( MSE) and total relative error( TRE) , and the distribution pattern of a-
bove-ground biomass of Loropetalum chinense and community in different restoration stages of L. chinense communities
were analyzed with the established biomass model. The results were as follows: (1) Five models were used for regression
analysis, above-ground biomass and trunk biomass had the best estimate effect, comparing with a lower estimate effect in
leaf biomass and branch biomass. We chose Model IV to establish the optimum model for above-ground biomass of shrub
to tree stage, Model IV was W= a+b(D*H). And we chose Model III to establish the optimum model for above-ground
biomass of shrub stage and smal tree stage, Model Il was W= axD’xH*. (2) Based the established optimum model, we
estimated that biomass above-ground on the vegetation of L. chinense communities. Among different restoration stages, the
leaf biomass and branch biomass order of size was shrub to tree stage > small tree stage > shrub stage, while the above-
ground biomass and trunk biomass order of size was small tree stage > shrub to tree stage > shrub stage. (3) L. chinense
as dominant species in L. chinense communities, the order of its above-ground biomass size was shrub to tree stage >
small tree stage > shrub stage, and the above-ground biomass of L. chinense contributed to the above-ground 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.

Key words: Loropetalum chinense communities, above-ground biomass, estimation models, different restoration stages
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Table 1  Basic conditions of sampling sites of Loropetalum chinense communities

Y dh -

WS W B B B B i 8 ALRER
. .. . Altitude Rock bare rate

Restoration stage Slope aspect Slope position Slope gradient

(m) (%)
HEA B BE Shrub stage E F3% Down slope 15°~20° 150~200 30~40
FrHERT B Shrub to tree stage E 3 Middle slope 20° ~25° 200~250 30~35
INFERRB BE Small tree stage SE, E 3% Up slope 15°~20° 220~280 25~30
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Table 2 Model fitting and verification of above-ground biomass at different restoration stages
PEBE gy g mag v we g SEE MSE TRE
stage Different organs Model —Regression model (g) (%) (%)
HEARB B i I W=1.272(D*H)"* 109.675  217.341 0.578 16.780 -7.404  -0.907
Shrub stage Leaf I Ww=26.246D"" 114.129  227.253  0.417  19.719  1.993 0.778
m W=0.007D" H"*" 103.704  205.399 0.687 14.458  -10.361  -0.551
NV W=11.449+0.053( D°H) 109.751  228.497  0.532  17.674  -5.872  -0.068
V. W=-7.703+35.241D 116.351  230.694  0.411 19.829  1.191 0.000
I53 I W=1.455(DH)*™ 125.594  249.179  0.551  24.983 -16.208 -3.151
Branch I w=34.157D"" 128.159 255313 0.435  28.002  -7.986  —1.494
M Ww=0.015D"* H"* 122.843  243.678  0.608  23.325 -17.069 -2.652
NV W=13.197+0.073( D*H) 126.240  251.475  0.487  26.692  -9.804  0.292
V. W=-17.363+52.788D 129.548  257.810  0.442  27.829  -2.773  -0.002
F I W=42(DH)* 140.214  278.420  0.925  36.006 -14.492  -2.281
Trunk I w=139.785D"" 155.355  309.706  0.822  55.269  -8.868  -1.560
M Ww=0.477D""2H"" 135534 269.059  0.940  32.032 -13.243 -1.819
NV W=46.211+0.344( D*H) 149.961  298.918  0.864  48.297 -10.524  -0.090
V. W=-103.637+253.979D 156.673  311.338  0.828  54.335  12.278  0.000
MBS 1 Ww=6.778(D°H)® 151.654  301.300  0.929  47.928 -13.687 -2.170
Above-ground part )00 05001 170.915  340.826  0.794  81.550  -7.894  -1.171
m W=0.308D"" """ 137.444  272.879 0.965 33.612 -12.641 -1.773
NV W=70.856+0.47( D’ H) 163.285 325.566  0.859  67.388  -9.673  0.002
V. W=-128.703+342.008D 172.548  343.087  0.789  80.805  6.516  —0.000
TrHERTBL i I W=0.133(D*H) "™ 240.293  479.455 0.833 63.162 41.586 38.094
s:;”:;d:c Leaf I w=11.269D>* 244.166  487.765  0.799  51.380  83.141  2.591
Ml w=0.121D""g"*" 240.200  479.447  0.833  46.734  7.969 0.248
NV Ww=8.116+0.048( D°H) 238.488  476.410  0.832  46.890  -5.514  -0.487
V. W=-64.740+82.337D 254672 508.212  0.735  58.936  -46.014  0.000
53 I W=0.366(D*H) "™ 271.330  541.528  0.787 77.038  37.577 1.355
Branch I w=18.428D>* 271.832  543.098  0.770  80.267  342.972  4.528
M Ww=0.699D"" f* 271207 541.282  0.788  76.907  66.221 2212
V  Ww=22.381+0.068( D°H) 269.589  538.612  0.786  77.222  0.426  -0.289
V. W=-81.587+117.141D 282.319  563.506  0.697  92.047 -45.298  0.001
F I w=0.931(D*H)" 317.925  634.718  0.958  163.48 1.893  -0.146
Trunk I w=77.0710>" 328.729  656.891  0.937  200.972  53.883  2.262
M Ww=2.418D>" g% 316.143  631.155  0.960  158.867  13.184  0.691
NV W=51.768+0.357( D*H) 317.024  633.482  0.957  166.401  -7.742  0.101
V. W=-508.176+623.441D 354362 707.592  0.864  294.225 -16.137  0.000
b LES T w=1.39(DH) " 346.960 692.788  0.940  261.142  9.716 0.453
Above-ground part o6 631 prae 354.913  709.260  0.918  306.584 114.310  2.640
M w=3.1720"""H" 346.061  690.990  0.942  257.379  24.809  0.830
NV W=82.265+0.473(D°H) 345783 691.000  0.939  264.603 -6.040  -0.018
V. W=-654.502+822.919D 376.687  752.242  0.844  421.754 -25.885  -0.001
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EBE kg gon mamen e s @ SEE  MSE  TRE

ezt(;r;)wn Different organs Model —Regression model (g) (%) (%)

INTRARI B it I W=0.047(D*H)*" 158.864  315.911 0.924 35.466  -5.501 0.401

Small tree stage Leaf 2203

I W=12.436D>"" 164.068  327.227 0.894 41.722 -9.622 -0.867

It W=0.01D"** g% 158.421  316.024 0.925 35.130 -4.624 0.504
v W=0.489+0.039(D*H) 156.919  312.929 0.924 35.511 -5.831 -0.943
A% W=-144.219+108.273D 169.565  337.313 0.876 45.173 -16.019  -0.000
l5 I W=0.157(D*H)"" 198.296  394.774 0.752 86.791 -9.855 -1.032

Branch S olo

I} W=22.868D" 199.444  397.979 0.714 93.225 -10.368  -1.138
I W=0.003D"*7H"% 197.391  392.965 0.762 93.146  -21.883 -14.193

v W=14.585+0.047( D’ H) 196.589  392.269 0.749 87.378 -7.398 0.516
A% W=-162.567+132.509D 201.697  401.576 0.711 93.763 -13.380  -0.000
I I W=0.647(D°H) " 243.886  485.954 0.964 244.611 -2.403 -0.476

Trunk 5256

I W=137.171D*>° 247.473  494.037 0.954 277.712 -6.252 -0.750
I W=1.877D"" H*™* 243.465  485.113 0.965 242.328 -2.830 -0.108

v W=44.147+0.397(D*H) 242.283  483.657 0.963 246.814  -3.398 0.048
A% W=-1471.856+1 124.011D 258.077  514.335 0.932 337.688 -14.998  -0.000
R b E S I W=0.831(D*H) " 250.061  498.304 0.968 281.459 -3.601 -0.503

Above-ground part 53

I W=172.079D"~" 256.906  512.902 0.952 344.111 -7.040 -0.782
It W=1.064D""" H**" 250.035  498.252 0.968 281.314 -3.50 -0.579

v W=59.22+0.483(D’H) 248.624  496.338 0.967 285.072  -4.311 0.018

\Y W=-1778.643+1 364.783D 266.539  531.260 0.932 409.302  -15.034 0.001

®3 ARMEMRIAM EEYMER S

Table 3 Above-ground biomass and biomass partitioning at different restoration stages

) i 33 T AR 5
M i s B = v
R ?(Etlz”’gxt LEU\I Leaf Branch Trunk Above-ground part
estoration s dge eve. (t . hm2> (t . hmz) ( - hmz) ( L. hm2>
HEA B B BEYE Community 10.08 9.01 63.70 85.93
Shrub stage
TrHE B B FeAKJZ Tree layer 8.11 11.74 60.09 79.94
Shrub to tree stage
H#EAK)Z Shrub layer 15.45 26.42 111.35 153.22
7% Community 23.56 38.16 171.43 153.22
INTRR B B T+ AKJZ Tree layer 14.90 19.32 156.76 188.52
Small tree stage
#EAKJZ Shrub layer 3.86 6.61 46.52 55.73
HEYE Community 18.76 25.92 203.28 244.25

BRCR N TR BEAR B B A A B0 (i B, AR By AIC {E A BIC fE 3% IR IV fz /)N, H 2
TR 1A AR R AR R R T, RPEDDABERY a5 o, |y TR T RIS AU IV (1% 22 B
W=axD'xH", FrHEGBAA TR UK BN RSN . W=a+b (D*H) VE R TR
AR AR YR B U R ARy BB R NTRARE B A bkt AR O Y
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Table 4  Above-ground biomass and partitioning of Loropetalum chinense communities at different restoration stages

it (3 + R RS
Leaf Branch Trunk Above-ground part
RS W B =308
Restoration stage Level 4587/ h T QN A AP s H B AW s H B Y ST o L 5]
Biomass  Proportion Biomass  Proportion Biomass ~ Proportion Biomass Proportion
(t+hm?) (%) (t+hm?) (%) (t+hm?) (%) (t+hm?) (%)
AR BE HET% 8.42 83.52 7.52 83.51 53.09 83.34 71.65 83.38
Shrub stage Community
FrEE B B Rz 7.99 98.57 11.57 98.54 59.22 98.56 78.78 98.56
Shrub to tree stage  Tree layer
AR 9.01 58.31 15.39 58.25 64.89 58.28 89.30 58.28
Shrub layer
i 17.00 72.16 26.96 70.65 124.11 72.40 168.08 72.09
Community
/NI B FI N 5.94 39.86 8.09 41.88 61.16 39.02 74.27 39.40
Small tree stage Tree layer
HEARZE 2.09 54.15 3.45 52.23 25.29 54.37 30.24 54.26
Shrub layer
i3 8.03 42.80 11.54 44.52 86.45 42.53 104.50 42.78
Community

AR DA T R e AR AR i R AR
T A4 8 1 AIC {H A BIC {H Y LAY T /)y,
RPFN IR f K #5780 I AR T AH B, ZNFR Ak
i BT AL (W A T B RR Ml R 43 ) AIC (B RN
BIC fH2ZEHER/N (A REVEY EE RPEIHZR K,
PR PR AR T . W= ax D" x HAE R /NTR AR Be 1
S AR AL ASHIF 5T A b S IE S A
X AR B 95 N AR 52 B B AR H6 TRE . RMA | R* Fil
SEE $EATRE ISR | & 30 S AH X 1R 25 TRE FEAR /)N
T 10% , F¥ R G 1% 22 RMA 324 /N T 30% , 15 B
A T 3 ST 1 A B A DS R RS B AT
3.2 AERE M B A Y E 5B R E4SE
P ARBEE AR B B A K R4
WA (M BT R AR ) AR R i
AHBEVE AN [V A2 B B3 Hie A b b A i 1) 725 £ Wi
9 55.73~244.25 t - hm?( WL3 3) , & MEARTEDS
) F SRR, B 3 17 i 26 ) i FR A ) i 1 R R
KRG /N, ETRERBERERZ, 575 R
23.558 .38.161 t - hm™, 7EVE R W Be f 2 &/ 4%
5124 10.081,9.005 t + hm™; ifif 1A= 4 12 F1 8 bk b
R A R A R R K 7R /N MR B

HERZ /98 203.275 .244.248 t - hm™, {E
KB R, 43908 63.7.85.93 t - hm?, F¢
REZEYRAE DTN BRI 2 M K T
R M 1 43 W 14,902 .19.317 ,156.759 .
188.521 t « hm™ ; YEA 24 1y 12t 76 T 0 By Bt L 8 0
Z M BT AR Bk b 4 4 ) A 15,452,
26.419 111.347 233.153 t - hm~,
33 AEREMBHERENE S B REIFE

T 2 ) M AR b A i A A B A MR
V& S A 2 BEAE AR - A 0 1 A8 Ak e 3
30.24~168.08 t - hm? (K 4) ., BEEHETE Y BRI
8RR (M B, TR R M 4 ) B
IR Y R B S K5 /N, 7 B B AR
BRZ 40N 17.26.96 124.11 168.08 t - hm?;
TEMEAR B Be AR R d /b, 4 il Ry 8.42.7.52,53.09 ,
71.65 t + hm?, HEA ALY & M ARBEE A K E
B BCAE W i L 9 4 22 B EOR B B M R A2 ) it
JITF o5 E 9 d5 7, 7E 83.519% ~ 83.38% 2 [a] ; /NFR bk
BB M A A W & T b ) g G, FE 42.53% ~
44.52% ; T E B B ) MR A= 1 1 DU TR K 2 8 4 K
LLEE, 7 98.5% LA 1o AT By B ad U 31 /N Fr
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FH, RPN SEE J& [l A4 70 5 8 FHFE b, R B T A
RIEHLA P EE , TRE 1 RMA 2 [ Wi 8045 2% R i
BLRAR, T 0 B RUR B 4F (88 AR TR ST IE,
2011 ; RME €55 2016) o AWFFELE SR b oA [ 1k 52
i BEAS S8 B T B R A g ] DR R ) e R
FEAE 0.487 ~0.968 Z ], Ho s AE g £ Fnn A=
Y PR 8 RBCER ARG, Btk b o A Y
PUIA s e bf, X5 R T (2016) | 2 # 4%
(2015) MIBFFR 45 R — 2, ey 18 3z AR P Ak
AP (DGR K 9355 ) SR (Bond et al.
2002) , NI 2 513 R i 25, il Fe ek H
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TR YRR . W=axD" < H HE 7 5K B Al
IINTR AR BE R B A A A B

W RN MR, S A L E TR
AR FERESRE, MR A E R RN E
FEJE R bR R R 0 S R | A T 3 B A
A 8 T A S A R B (R SFHRSE,
1995) , FIFHE & S7 A 3 b A= 9y i A KR 7Y X A
Y DXk 9 B A P AT TAN B R R B B
Hiu A= i K/INHES T S /N TR AR B B > TR By
B> MEAR B B, U B Bl 25 HiE R R 75 1 4R R 1Y Pk
S, AR R G T T L SR ) TR RE o A A 1)
RoE kR, X 5 5 3 B 45 (2009) 90T 58 45
He—50 A R B B b B A2 4 BT b ] A
K, VRIS X8 T R U A L A R T Vi A W i

R EA EE Tk, 5905 2% (2017) BBF5R — 3L,
M Vs A LA AT 5 T T o B Pl K e 5 2
YEHT, e /N MR B B 7 K % 45 2 VR T, AR 48
TSI AR A5 28 5 R /NI AR B (R R LA
o R ORI R 4 25 B, 0 B A A L B HE R T
INT AR BE B4 A 25 25 1) AT 25 490 4 v %) R 5025 RE
B R, AR B 5 0 0 0 A BT 0 R R M AR
e N i

FUAA LB B R R RIS A, O S
HABE R RE A 56, B 1 B AR A ) I
FLAE B A0 1 278 RS H (RSP, 1995) o M
RBEIEAS TR 52 i Bt v A Ay 2 0 ol 1) e A, H
AR K/INHES T S 77 HE B B> /N R B >
VEARBYBL, HEAA: W& (5 MR TETE R [k 52 B B
FETS A2 o 1) L9 6 /N TR AR B T B, U I TE
Vs A LR A B 5 v 1 A R R 1) M R AN A
R A g B R M R R B =
Vs A LA ST M PR Bl 25 MR BV AR Y
PEAT 2R A5 3] 2l 35 it A 10 1 b L 7 TT RE &
HoA B S R R B P SRR 2B B AR IR R
TR,

TR N SR VAOR ) ¥ N v N
A= e USE FH VU 3 0T AR X, Sy A A
A I s T4 b DX A B A R R A B BE A R
Yy AL T R 0 R IR S K AR I VLR
Sl S bt DX AT B [ A O A 26 PR 2 X
FEVE S5 I 20 47 | RE 12 U 3l A5 SR A T HELIE S Al AN
WHE . hTFHRMAED RS2 EY R FZ MR L
Wy R R YIRS I XA K B AR 1 | A
DL RRAR I S 7Y AR P S5 ) 20 1T T R 2%
4 (NS 2008 ; F4EREE,2008) , Bt A
Sl R R A ST BTk R SR TS BT
[e] | ST A A 40 A 038 75 1 — 25 I

SE

BOND, LAMBERTY B, WANG C, 2002. Above ground and
below ground biomass and sapwood area allometric equations
for six boreal tree species of northern Manitoba[J]. Can J
For Res, 32; 1441-1450.

CAI HD, NONG SQ, ZHANG W, et al., 2014. Modeling of



168 OO0 M W

39 %

standing tree biomass for main species of trees in Guangxi
Province [J]. For Res Manag, (4): 58-61. [ X4, 4
T, 5KAts, 4%, 2014, PG TR TR ST AR A Yy i AR Y
i [J]. Ml BERAE R, (4) : 58-61.]

CHEN PF, LIU CA, ZHANG Y, et al., 2016. Biomass estima-
ting models established for coastal Tamarix chinensis
[J]. Marine Environ Sci, 35(4): 551-556. [ FEME &, XK
22, RN, A, 2016, EEIFITHIPEMITE DA Py i il S AR Y
[J]. WA R, 35(4) : 551-556. ]

CHEN P, ZHOU YC, 2017. Soil nutrient capacity and forest
tree sustainability in plateau karst region [ J]. Earth
Environ, 45(1); 32-37. [ B&EEE, Biz#s, 2017, &R m i
R IEFR O i BOIMORIFELEDTIT (1], HhIR 5055,
45(1) . 32-37.]

CHEN Y, FENG T, YU YL, et al., 2017. The litter dynamics
of three plant communities in karst forest of western Guizhou
Province [J]. J Guizhou Univ Eng Sci, 35(3): 73-78. [ Bk
G, WA, WOCK, 45, 2017, BUEdLrE Rl X =R
YRETR TR ShZSWE5E (1], SEM TR HEAR 7 e 7
%, 35(3): 73-78.]

CUI LL, TU YL, LA D, et al., 2017. Establishment of biomass
prediction model for six typical shrubs in Lasa River Basin
[J]. Tibet Sci Tech, 7; 64-68. [ £, THimm, fiZ,
85, 2017. LB 6 Fb SAIE A A ) e SO AR A )
L[], PHRERHE, 7: 64-68. ]

HUANG CD, ZHANG J, YANG WQ, et al., 2008. Dynamics
on forest carbon stock in Sichuan Province and Chongging
City [J]. Acta Ecol Sin, 28(3): 966-975. [ # M {i ik
fa, #J78h, 4, 2008. U144 b PR X AR AR fifk
WA [J]. AR, 28(3) : 966-975.]

LI G, ZHAO X, ZHANG BB, et al., 2014. Biomass allocation
pattern and Caragana korshinskii with estimation model
building of different plant heights [ J]. Acta Agr Sin, 22
(4): 769-775. [ ZEWI, #AFE, SRTETE, 4§, 2014. AR[EIHE
1o AT 2R A Wy e 43 BOAR SRy B A DA R A ()], i
2F4, 22(4) ;. 769-775.]

LI HK, ZHAO PX, LEI YC, et al., 2012. Comparison on esti-
mation of wood biomass using forest inventory data [ J]. Sci
Silv Sin, 48(5); 44-52. [ Z8i4s, &SHE, FIMA, %,
2012. HETRRAIE A BRI TR AR ) B AL 7 22 0 L
B[], MolbBle, 48(5) ; 44-52.]

LI L, XIA FC, SUN Y, et al., 2017. Biomass allocation of
eight early-spring herbs in broadleaf Pinus koraiensis mixed
forest [ J]. J Beijing For Univ, 39(1): 34-42. [ZFR, B
WA, PN, AE, 2017, R LLAAAK R AR A ey
e [J]. destpfalk Rz df, 39(1) @ 34-42.]

LI SD, HU SP, TANG XM, 2013. Dynamic change of carbon
storage in forest vegetation [ M]. Beijing: Science Press.
(AR, BRI, FE/NBA, 2013, ZRARA BB it B 2h &
AEWEE [M]. dbat: Bl ]

LI W, WANG CK, ZHANG QZ, 2015. Differentiation of stand

individuals impacts allometry and biomass allocation of Larix

gmelinii trees [J]. Acta Ecol Sin, 35(6): 1679-1687. [ Z&
B, EALTE, KR, 2015, MOARILXTEZE T AL 57
AR DT RERNA Wi Ay RS2 ()], A2k, 35(6) .
1679-1687.]

LI XK, HE CX, TANG JS, et al., 2008. Evolution and ecologi-
cal processes of karst ecosystem of Guangxi [ J]. Guangxi
Sci, 15(1) : 80-86, 91. [ Z=JGR, fliiHr, Mz, 45,
2008. J PR A LR S RGURHE SR B [J]. )
Bl 15(1) : 80-86, 91.]

LI Z, ZHAO Y], SONG HY, et al., 2017. The effects of soil
thickness heterogeneity on grassland plant community structure
and growth of dominant species in karst area [ J]. Pratac Sci,
34(10) : 2023-2032. [ =), XA, AR, 45, 2017. MR
ST b JRSLRE S B R A A AR A= K B 52
[J]. bRk, 34(10) ; 2023-2032.]

LIU QJ, 2009. Nested regression for establishing tree biomass
equations [ J]. Chin J Plant Ecol, 33(2): 331-337. [ X3
BE, 2009. B ALY AR []]. REY A
A2, 33(2) : 331-337.]

LIU YS, DENG XS, HU YC, 2006. Rocky land degradation
and poverty alleviation strategy in Guangxi karst mountainous
area [J]. Mt Res, 24(4) : 228-233. [ XIZRE, XS/ET}, &
AR, 2006. ) PR LU IX b3 A AL SR FTT KRBT
[J]. b2, 24(4) ; 228-233. ]

LUO QB, ZENG WS, HE DB, et al.,1999. Establishment and
application of compatible tree above-ground biomass models
[J]. J Nat Resour, 14(3): 271-277. [ 3§ HASB, %5 4k,
BURAL, 45, 1999 SEAHE BRI Y g Sy R
NEFAWEET [T]. ASRGEIRSAI, 14(3) : 271-277.]

MA JM, LIANG SC, LIANG MY, et al., 2009. Aboveground
biomass and its allocation of main shrub types in karst hills of
Guilin, China [J]. J Guangxi Norm Univ (Nat Sci Ed) , 27
(4):95-98. [ Hh3=M, B4, AW, 4%, 2009. FEAK
AT T RE R A Ay BCRRAE (D], )T
PRS0 (HAARRAAR) | 27(4) : 95-98. ]

MA JM, WU M, ZHAN TT, et al., 2013. Changes of species
composition and diversity among restoration stages of Lorope-
talum chinense communities in karst area of Lijiang River
valley [J]. Ecol Environ Sci, 22(1): 66-71. [ hZ0H, &
5%, il A, 2013, VLR XCHEACRETE AR PR
S B T2 e Z AR AR AL [T]. AR IR A4
22(1) . 66-71.]

MA JM, ZHAN TT, MO ZY, et al., 2012. Changes of niche
among restoration stages of Loropetalum chinense communities
in karst area of Lijiang River Valley [ J]. Acta Bot Boreal-
Occident Sin, 32(12) : 2530-2536. [ B3], (i, 35
MLHE, A, 2012 JETTREUEA XRATE T AN RIS B B
FEILER A S AR (1], PEAEAE Y 2R, 32(12)
2530-2536.]

MEI JL, ZHUANG FH, MA JM, et al., 2017. Spatial point pat-
tern analysis of Alchornea trewioides population clonal growth

in the karst area of Guilin [ J]. Acta Ecol Sin, 37(9):



2 SROEFY 26 o AR VA A0 LR AT 7 S [R) DK 2 B Bt b A Wy A RO S X ) PR ) 169

3164-3171. [ 20K, FEMZL, Dhael], 45, 2017. Hubkg
vk b 1X 5 B AR KL LU RR AT R RE A SRS R 20 BT
[J]. A2824, 37(9) : 3164-3171.]

MONIKA K, TIBOR SK, KLAUDIA K, 2012. Comparison of
soil microbial communities from two distinct karst areas in
Hungary [J]. Acta Microbiol Imm H, 59(1): 91-105.

ODUM EP, BARRETT GW, 1971. Fundamentals of ecology
[ M]. Philadelphia; Saunders.

QIN YH, MA JM, MEI JL, et al., 2017. The initial dynamic of
litter decomposition of Loropetalum chinense communities
among different recovery stages in karst area of Lijiang River
watershed [J]. Acta Ecol Sin, 20: 6792-6799. [ 1%,
W], MFZEAR, 45, 2017, IEVLIR A XA HEE AN
IR B B V& W o e 0 1 sh 25 (0], AR 35774, 20:
6792-6799. ]

SU RL, 2017. Allometric equations to estimate biomass of dif-

of Chinese fir
lanceolata) plantations [ J]. J Fujian For Sci Technol, 44
(2): 105-108. [ ZRHE22, 2017, Sk A KA TG A [F] bk
AR N TAREY & [J] LR, 44(2):
105-108. ]

WANG JF, OU GL, TANG JR, et al., 2012. Biomass

estimation model of shrub community at Jatropha curcas

ferent age-sequence (' Cunninghamia

growing area in Lincang of Yunnan [J]. J W Chin For Sci,
41(6) : 53-57. [ £RIE, WOLH, 45, 2%, 2012. I
VB AR DCHE AT 5 A= W B A DA LT (D], 7
Mokl 41(6) ; 53-57.]

WANG XK, FENG ZW, OUYANG ZY, 2001. Vegetation
carbon storage and density of forest ecosystems in China
[J]. Chin J Appl Ecol, 12(1): 13-16. [ FRCRF, 152k,
BRPHAE 25, 2001, [l BRARAR 25 2R 8 A AR b it IR
BERTSE (1], BEAARAS A4, 12(1) 2 13-16.]

WANG ZC, DU H, SONG TQ, et al., 2015. Allometric models
of major tree species and forest biomass in Guangxi [ J].
Acta Ecol Sin, 35(13) ; 4462-4472. [{ER)Il, #L5E, KA
T, %, 2015, J7PY EZIRIF (A1) g A KB K AR A
PIHEARFAE [J]. A28, 35(13) ¢ 4462-4472. ]

WANG WF, LEI YC, WANG XF, et al., 2008. A review of
forest biomass models [ J]. J NW For Univ, 23(2). 58—
63. [ EAEIN, HINA, £HUE, 45, 2008. FRbkA 4yt
RULER [T]. PAIEAREBE R, 23(2) : 58-63. ]

WANG Y, XU WT, XIONG GM, et al., 2017. Biomass allocation

patterns of Loropetalum chinense [ J]. Chin J Plant Ecol, 41
(1): 105-114. [ F47, 13k, AR, 45, 2017, AR
PHEYBCRFIE (1], AT, 41(1) : 105-114.]

WEI NF, 2017. Comparative analysis and establishment of bio-
mass for Pinus elliottii of different altitudes in Northern
Fujian [ J]. For Prosp Des, (2):. 61-64. [ #4F &,
2017. HJJEAN AR 31 MU A= ) A A Ay o K LU 03 T
[J]. MRk #hEBETT, (2): 61-64.]

YANG XL, WEI XR, SHAO MA, 2016. Stem biomass
estimation models for dominant shrubs on the northern Loess
Plateau of China [ J]. Chin J Appl Ecol, 27(10) . 3164-
3172. [, MR, HRWIEE, 2016, Bt ki g
RIRE B A W e A A AY (0], 0 AR 25 2 4l
27(10) ; 3164-3172.]

ZENG WS, TANG SZ, 2011. Goodness evaluation and precision
analysis of tree biomass equations [ J]. Sci Silv Sin, 47
(11): 106-113. [ 4z, FISFIE, 2011, SLARAEY)iTr
FEAIOL BE V4 MRS BE 20 A [ ], MOkt 2, 47 (11) .
106-113.]

ZENG WS, XIAO QH, HU J, et al., 2010. Establishment of
single tree biomass equations for Pinus massoniana in
southern China [ J]. J Centr S Univ For Technol, 30(5) :
50-56. [ W4, HAETHE, BB, 45, 2010. PER T SR
FASEARA Yy e BERIAT A [J]. rh R ARl B R 2241
30(5) ; 50-56.]

ZENG WS, 2014. Comparison of three allometric equations for
biomass modeling [ J]. Centr S For Invent Plan, 33(1):
1-3. [, 2014, 3 Fift g 2k 175 A8 %) A 4y A1
XFHEHT [J]. ThRaAlk JE AR, 33(1): 1-3.]

ZHU J, HAN HR, KANG FF, et al., 2016. Biomass allocation
patterns and allometric models of Larix principis-rupprechtii
in Mt. Taiyue, Shanxi [J]. J Ecol, 35 (11): 2918 -
2025, [ ZRVT, whifgaE, FEWENE, 2 2016, 1L PSR LR
JeTE A Y B B Jm 5 S A KA (], AR
7R, 35(11) ; 2918-2925. ]

ZHU SQ, WEI LM, CHEN ZR, et al., 1995. A preliminary
study on biomass components of karst forest in Maolan of
Guizhou Province, China [J]. Acta Phytoecol Sin, 19(4):
358-367. [ AR, AW, BRIE(, 4%, 1995. f& 2wl
R AE YA LT ()] AR AR, 19(4)
358-367. ]



