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Ab AT IR E T 2= 10 4 AR SR 448 23 M RX
KRBT 87S
Pl EAR? OE R MEAR EELY HBHR? e

1 (PR B i P E R G PR ST R R AR T SRR A S AR E, IR 541006)
2 (VU ACGH R AR S R GEE SO AT FTuh, UG 532699)

FE: FMIEY R FRES RGN E A, ERWES ZRRNY TGRS Pi R R EZEER. A
2012465 H IFE, TAIHEFE K AL PG s 2= PE AR LS hafRARED 25 I IUAE s b AR 15 1 90/ N V& e 8 %530 47 H
TV . AR DCIEEN 201320 144 HAIAAE SCHIHE, WH9E 1 RVE I AL 73 e i . O Fh A i ) ) 325 R0 2 ) 43 AT REAE
s, GERLRE, 20134ERI20 144 VR TEY) BB ) ) 94,858.0 kg/hafl4,928.8 kgiha; JHTEMIA 2y LIHTEH A Himik
85%LA I, HABLH 5y BT 5 LB B . TEY) SR AETE R A I, R AR G4 )R &
Z8-11H), WERWEEITESH A4, KA s\ TRERED, ERIEIFANE . ARESE T HEY
MBS RN E T R, BAATEERLL, (E AR TR &) 8 5 52 VR DS 38 TP RE 5 IR 3% ) FORE
Ji WA DBH > 1 om /™A (111 S50 B 4% 5 0 5 0 S 35 o % 300 21 1k 0 AR RV 20 (14 2L 90 ) F R B 2 Bl A AR A S AR T
ARV A FEE A PR R R R TGRSR, AR ANTRRE R T . MR SR N YRR R R B
FEERPERR AL T Ao

IR RS AR, PRI, MR ARSI SRS hafR KBNS I DAL

Composition and spatio-temporal dynamics of litter fall in a northern
tropical karst seasonal rainforest in Nonggang, Guangxi, southern China

Yili Guo'?, Dongxing Li'?, Bin Wang'?, Yunlin He'?, Wusheng Xiang'?, Yuliang Jiang'?, Xiankun Li'**

1 Guangxi Key Laboratory of Plant Conservation and Restoration Ecology in Karst Terrain, Guangxi Institute of Botany,
Guangxi Zhuang Autonomous Region and Chinese Academy of Sciences, Guilin, Guangxi 541006
2 Guangxi Youyiguan Forest Ecosystem National Research Station, Pingxiang, Guangxi 532699

Abstract: Litter fall is a significant component of forest ecosystems and has important ecological functions
in material cycling and nutrient balance of forest ecosystems. In this study, we studied litter fall production,
composition, spatial and temporal dynamics in a 15-ha northern tropical karst seasonal rainforest dynamics
plot in Nonggang National Nature Reserve, Guangxi. We set up 90 litter fall traps, and collected litter fall
weekly since May 2012. All litter fall in each trap was dried, classified and weighed. We used litter fall data
from January 2013 to December 2014. The total annual litter production in 2013 and 2014 was 4,858.0 kg/ha
and 4,928.8 kg/ha, respectively. Litter fall of leaves accounted for 85% while other components made up a
small amount. Fruit litter fall was significantly higher in 2013. There were two litter fall peaks in each year,
one in spring (March and April) and the other occurring in autumn to early winter (between August and No-
vember). The peak of fruit litter fall peak occurred in August. There were no significant inter-annual fluctua-
tions in other litter fall components. The prevailing ecological factors of litter fall production were signifi-
cantly different between 2013 and 2014. Litter fall production was significantly influenced by aspect and
mean DBH (diameter at breast height). Composition and spatio-temporal dynamics of litter fall reflected ma-
terial cycles affected by multiple biotic and abiotic factors. Our results provide basic information to reveal the
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unique characteristics of material circulation and energy flows in the geological background and geomor-

phology of karst.

Key words: karst seasonal rainforest; litter fall; components; ecological factors; Nonggang 15 ha forest dynam-

ics plot

B IRV R IR ES RGN HEWH
7R T VA 3 3 bR M S T AR D R O DR e B
KU, 5 CLAERF A 25 R G RE R I A HLA BT L
MRCERA, 1989). & BAT4ERF LI Ty (R
B RG TV TAGH TR - T DIRe, KRE
AR R G 00 Y) 96 3 A RE & Ui 3)) (Maguire,
1994; Liu et al, 2003; Vasconcelos & Luizdo, 2004),
X YERFRRARAE S R GRS E BA AR Bk 1R
H 1876 4F- Ebernayer 1 (X ¥R BR MK IF V& YO 1E T 7016
W EEEH G, JUHRERRRAEAZ L H 2
ZENFIER AR, BRARBTED) S B8 —H 2
EBERFYRMBEEEA AW EENE L —
(Schlesinger & Lichter, 2001; Magnani et al, 2007;
Parsons et al, 2014).

FEAFRAURARNTE 5T, W F IR mA R
WIAE Il 10 A2 25 2R GURR AR P A 57 70 M BRAL 27 324 o
P HIE TRV 73 fde A 3R S A s SR TR
CO, Ml 2 RS IR TR S 4 BR AR AZ A V& P it
NS RSS2/ D BEFI X5, 2002; Zhang et al,
2014; Newbold et al, 2015). ItAt, FEEYIII 9 fiE
B IR R HAL B TR U R KRB 55 B2
PRV YDA I 72 1 4 i 2 — (Vitousek, 1984; Tang et
al, 2010; Xia et al, 2015; ZEHIREE, 2016).

Hh ] 176 g 1 TR (X 4 BR =K i Rr 4R 4y
X z—, HilidHhpr, IS FEE, LEEH.
b, 5 B A MRy HL 2R 20 1 B0 AT R I AT 1 S8
FREAE S RS B W Ry DX TR AR o R
AR A 35.93% (Yuan, 1991), {HAFXTiZA ARG+
U T TR AR VA8 25 3R B 57 23 P A RFAIE 55 AH S AT
KA, DR FEE D THITIEAR MBS B
2 K BRI X (HZ DR AN
B B i SRRV SR (AT (R AR 4, 2011; P IR ERAE,
2011; AT H RS, 2015), AAAE R EPCE SR H
R EEN, = 5A R RN LR
R, RS bR, R, 2K KillE
AL DS T ST I R B AR AR Bh A M ek,
PR AR 5T 3R E VG R v A RE X AR AR VR 1

I 23K o 5 B AR SRR SR A T TR

b A e S R 2 Y T AR R b B A K
L o> A I SRR MR B R AL —, B AT AES
[ G R RV AR i B BEOR 0 A, LA P g
(5% b 1Bl X B SRR X BT AR AP I TR B R AR
RGN IO e B (FRVZ L5, 2015) . A 76 G W 7
VMO B E 3 AN IX R LG A
Zz—, WRKEAAEFE W 14 Mty 2
FEME S IX 2 — (R R 2, 1993), ZIX MR K2
FE R E X 2 i, A EERL AR
e RS S5 5, 1988), X Rl e M wis. L2
B3R MR R BRAL 22 S TR RS R G2
YA S B 43 A U5 0 A ok R DA KR AR 2 R
P25 5 TH AT 90 I 5 A 4108

AR ST L G e TR T M IR AR AR AR RS R
GENEESLIFER 15 ha FRARSD S WL MRE HL AR 70T
&, UIFEh AT 90 MRS S i 1
PR NI FST S, 0T 1 T4 (0 20 53 485 W R
AL FLH MR (D) R 2 N
PRIFIVE DD I ZE 53 G504« A 4L RN B AR A R A 25
REHE; (2) 4 M J e 24 1t M AR R R VR ) e S R
AE T I, 387 5 8 Y5 1) 6 1 1 Ok R
To AEAW NS EHRRE R E SR, L2
7 L S RS S RS b TR S R R S AR R
TSN Ik FERML SR 2 R TR 55

1 #MR57F%

1.1 R X8R

I S B R R AR X AT R B
¥6 XM EL A = B B3 FiAh(22°13756"-22°33'09" N,
106°42'28"-107°04'54" E), E&Rm-FILKER, o
RFER S BEREAIBRIG 3 AN X, T 10,077 ha.
FELIERUHFEA KL BEAKktE, REa
Kt KRR K T ORI ALt K, 3
P /K& 1,150-1,550 mm, % AliA 2,043 mm, /)
890 mm, FPEKENAMAAL, FEEFE 59 A,
AANERHRFENZE, FH 22°C, &% H
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SFERAE 13°CU L FEFEZHIKE, EF5%
G RIRZE, XTI, RN, KA AR
5%\ —8, 2RI, FER 14 7 RE
BOR(E 1),

EHERE A Z R R R, T
PEHEAIRTSE T T 2011 ARAE EORBRARIEE WAL T
FEid 15 ha BRI IAEERD, 1ZAEHL(22°25" N,
106°57" E)/™ %1575 CTFS (Center for Tropical Forest
Science) I L 15 bR #E(Condit, 1998). 1L ZR 7H K
500 m, FELE 300 m, ARG 180-370 m. Afith
WA B  RMERS, BLE TN, 3 B A
— R SR 0 A AR B R A R R R IA
70%LA b, 4RI EEEAL 30 cm; JHEE
MR R2AR, INESFFEE, ANM10m x 10 mFf
NI ZEA L LK. BEtfi s, b DBH
> 1 cm IARAKEYI A 223 7, RIET 56 £ 157 B (E
KA, 2014).

1.2 ®HRFAE
121 AEMERESRHRAE

MR AN A B SR A AE R N B AT L T 90

ANJHIE LR (B 2) - TR B3 A B AR A B

B TR T BRI, AR E S LU SR

(D)FEFEHO A A I T2 ) P E P 4-10 m IS
THBRE; QMRERPIEE, FEH SRR 2
[P EE B AT 10 m; B)FEHBILZE 20 m AN E
WetESs, DL AT RE M CRAE A T 0 &Rk B TR 19
BE#(Du et al, 2009).

1 TEEME 20132014 FRKE. NRFRERREK
Fig. 1 Monthly variations of precipitation, wind speed and
temperature between 2013 and 2014 in Longzhou County,
Guangxi

WA I PVC B WUERRERI K B €4 JE Ju
SR WHEHER/NA 0.71 m < 0.71 m, THIFRZ) 0.50 m’,
FE B HOTH T 320 = P 0.80 m, JE B FLAZ 1 mm, U(4E
AR B JE MR EZ) 0.33 m.

122 FAEPHRE. EESHE

g6 5 b b AR e HIT AR 2 4 R AR TR A R
fit, TR 6-11 A& 1K, HAbH6mEMH
1 IR lnadsde 28 % WY & 2 R e e H, (H b
fRUEREH 2 IR BRIRDATEE YIRS N AL, fRIR
A RS B w v KHAR R AT 902K, IF
X AL SR SEEAT YIS E o £E 80 C LT A fH H I
R,

FEHLPN B 2012 4F 5 AJH RS &Y, HETC
Fral 4 4. ARWFFUIERL 2013 4F 1 A —IRIES
2014 4 12 Hf)a — IR KIEE .

1.3 RS

I3 RN VAR IR 28 T ZE 10 m x 10 m
FETT W AR AR A SRS R+ AR EE
RHOIE R, AFEER . MR B M. Hb
TR i 48 £ (topographic wetness index) 1T &
{84 (altitude above channel), 1, [T IE5Z
FRZH . A IRIX T ANHUIE A T 1) S5
0] 2 25 M K SCHR (S0 2 5258, 2016; Guo et al,
2016). AV T EFEPHIE YIRS FTE 10 m x 10 m
7 N BT A IR42(DBH) > 1 em A AR E A 150 5 By
AR A, B A AMREFARF K 55 4 A,
At 11 MESE T

R 3 AT A 2 DL 1R i A e TR S TR R AH Ok
PERAN, AT LA VR MU AR 48 4F B Y P lic 4R
MRy SRR R, DLW PTERE T 1
w11 NMESHET AR, R SRR G
P HE A AR [ Y1 2R 2800 DR/ SR 0 W 25 B A8 0 R AR
MR RN, BT REEY) &R AR & 244 IE
A, MR Gaussian 7040 1) SCER AR ([F] 26
PERLARY) . KR AR A5 S 7 U (Akaike Information
Criterion, AIC)H [f] )5 %l Bi%38 A5 i 1% A48 B 1K) 7 V%
i3 30 5 M A2 S A vy ISR, ATC AR/ v B AR TR 1)
PO R R, 33 T A e %o U 9 ) e e B S 1)
AERF.

Je X B — A8 B (AR AR &) BT bR AL,
THR TR R [0V SR, WIS 2UFRAE A [ ) SR 2L,
W B R
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2 i 15 ha FZRMFSEN I E S LE R 90 MRAEYIE R RS A EE
Fig. 2 The contour map and location of 90 litter fall traps of the 15 ha forest dynamics plot in Nonggang, Guangxi

B =p - (1)
N

y
X, s, = 1,2, =, p)5 s, 0 HR& B A RMHEAE
BIFRAEZ, B M H R $(McCullagh & Nelder,
1989).

{8 F Wilcoxon £ 5 K04 56 2013 4212014
RN TR VA DDA B AR R R ) s RN (R 41
O3 A B ) 22 52

ISR A JE T R AR glm BRI,
T A5 $ s o i fn 2 B 349 7E R3.2.2 (R Core Team,
2015) S

2 MIRGR

2.1 EAEYMREREESHRK

2013 4EA 2014 4E5% 5 15 ha FRARSHES I IIAE
H 90 MR LI RN EY) 21,860.43 g AN
22,17947 g, WK E 73 7N 4,858.0 kg/ha
4,928.8 kg/ha. EVEPIIANFEI 5, i P o 1
EEA B K, 2% 4F 23 ) o A e A V& S I 89.23% Al
94.48%, TAE FAIZPIPT & B ELAIAR N 2013 4F
FT 2014 FRAFEVIVCER S AR TE ) B 2200
FEAR B2 (Wilcoxon Fiit V = 2,293, P = 0.1621),
2013 R AR B & ST 2014 (V="T732,P =

0.0435), XK 2013 (1) R EE PR =T 2014
(D).

TSR B R AT IR, R R
VIR R R R E R b R, 2013 AEdE
HoEH 79 B, CEEMMIRE M S REEY S E
[¥185.25%; 2014 5 % 5E H 64 Fft, CLEEE WM R
R 80.27%. 2013 £ 2014 RS AL S
YOk A B ZE A AL, 38 LI A6 K (Cleistanthus
sumatranus)~ | P8 %k 3 (Vitex kwangsiensis) « 3
Y(Sterculia monosperma)~ #FFi L (Diplodiscus tri-
chosperma). WL (Excentrodendron tonkinense)%§7v
ARYFOARS, HAHSROCF TRV o EC A i
KRB (K 2).

F1 2013 5702014 FRFMHES WA LR
Table 1 Comparison of the components of the litter fall be-
tween 2013 and 2014

4y JE 7% Litter fall (kg/ha) (%)
Components 2013 2014

1% Flower 64.6 (1.33) 34.8 (0.71)

2R Fruit 417.8 (8.60) 64.6 (1.31)

- Leaf 4,334.8 (89.23) 4,656.6 (94.48)
¥ Twig 17.8 (0.37) 63.4 (1.28)
444 Debris 23.0 (0.47) 109.4 (2.22)
41t Total 4,858.0 (100.00) 4,928.8 (100.00)
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22 FAEMEERHEASHEENES

2013 FF1 2014 P TED) B FIREIA
ZE SR, RN 2013 1 1-5 AIRED S E RS
KT 2014 R, 1M 6-12 AT 2014 R,
{EEARR I T opUg R, B 3-4 A F19-10 A #HXT
v, T AR () B U AR O A, {H 2013 2 6 HA
BH 2 1) v 0 e B (] 3).

H TR S8 T IREY S ER) 85%LL I, A
e PR & B R B A AR ) B AL A
Ve ILAE 3-4 H, 5 AE 10 HElJE. JEERLE
8—10 HABERM i, Hrb 2013 4F 8 H &R
BB EEE. EYHE. BTG
1R/, BRI B A2 2 IR AR BREN S HEA R (R 3).
23 EEVMERENZ=ESH

GEIRTRH, AN [F) A A4S DR 50 8 5 A A 1) 5
i, HAREPREIRMEEH R ZER . 2013 4,
FETT A BT AR B I e i T AR 2 A S 3 AR A T
MR ECS R S B R IUN R IEAE, Hm
PIIESZAE 9 B3 A OG, HA A B35, RILH i
559 00 8 E B A KA SR E(AIC = 1,008); 2014 4, R

&2 2013 F70 2014 FIRFEY IR FEMHA S AR
Table 2 The feature of dominant species composition of litter
fall production of leaves between 2013 and 2014

JHT 5 Litter fall (kg/ha) (%)
2013 2014
7387 (1521)  694.3 (14.09)

¥)F Species

PFTEAR Cleistanthus sumatranus

IR Vitex kwangsiensis 471.6 (9.71)  542.5(11.01)
Y Sterculia monosperma 450.3 (9.27)  470.9 (9.55)
IR Diplodiscus trichosperma 343.4(7.07)  425.1 (8.62)
WA Excentrodendron tonkinense 239.0 (4.92) 247.1 (5.01)
It =as) 215.8 (4.44) 127.9 (2.60)
Archidendron guangxiensis

HETMAE Saraca dives 207.9 (4.28) 1613 (3.27)
HEARN Ervthrina stricta 180.0 (3.70)  106.6 (2.16)
fH AR Canthium dicoccum 172.2 (3.54) 119.8 (2.43)
K% Streblus tonkinensis 1124 (231)  113.5(2.30)
P Garuga pinnata 99.1 (2.04) 54.5 (1.11)
I HU%T 1% Orophea anceps 92.8 (1.91) 94.8 (1.92)
4425 Garcinia paucinervis 80.4 (1.65) 69.1 (1.40)
B B 59.0 (1.21) 57.9 (1.17)
Cryptocarya lyoniifolia

AT s5.6(114) -
Decaspermum parviflorum

ALK Boniodendron minus - 70.4 (1.43)

A1t Total 3,518.2 (72.40) 3,355.7 (68.07)

32013 ££F1 2014 FEEY LSRR EFES
Fig. 3 Temporal dynamics of total litter fall production be-
tween 2013 and 2014

B ROFA U] |1y 52 L R s R A v A0 i [ 51 3R 2
R A AR 8 DR 0 U 9 P S 8 4 A A =) T/ 1 ) e
U4k IR B E (4IC = 1,130) (K 4).

Bt — 58 9] 5 5 PR V08 A i 1 AR 1 1) O
TEHL AIC fE S /NI U IR RY, DL Ik 5 e 2
V5 B v IRABE TR i e VR T A e RS B B () AR S
HF. g5RRW, ANFRESHEFHEEY S ES A5
% J5 (P RS me 22 S B SR, LR e AN [R] 4 B 1) 95 47 i,
BTG R R R R TR R E B B 22 S . 2013 4F,
S35 A R0 A R R AR S R TR ) s R IO
MG, HARHE A OC REECR, HARM AR
BRI RI BE PR, (H AR A
e RBURN, T S A3 AT A SR T PR S ) -
ANHEMAIC = 1,000); 2014 4, P42 A 7 1)
RIZEERIEY S BRI R EIEMAR, HMAES
IR ) ok R B AR S (AIC = 1,113.8); P4z
YA )R 5% 5 2013 A0 2014 13 &)
MERINEZF IR, HAMAESE T AREZIH
FHRME, HAFIIM0AR RN 94 bR 2 2 (41C = 1,041.4)
(5.

3 Uit

31 BAEYMEEREEASEK

W TR AR S R G2 LA IR 26 5 R T kA, AR
KATK-FE AL EAEH NI B R
i BEE . SSHFNTIRER —MAEZS RS (Yuan, 1991),
HAWT 2R, W R, ek AR
PWSr BERFR Y, U R T 3R B R T AR
K. LEEE. HRAED WOKEEE. BT
TR EUKHE, LLRCE S B ) 7 R A A 5 (R
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Table 3 Temporal dynamics of different litter fall production between 2013 and 2014
EEY) & Fruits " Leaves 1t Flowers K Twigs
Month 2013 2014 2013 2014 2013 2014 2013 2014
1 H January 0.7 0.4 193.9 494.8 0 0 0.1 0
2 H February 4.5 2.1 165.7 4448 0 0.1 21 12.4
3 H March 7.1 3.8 565.6 632.8 3.8 1.5 1 1.6
4 H April 1.5 4.6 565 637.5 16 16.3 20 17.5
5 H May 11.6 0.5 338.3 344.5 1.9 14.1 5 8.5
6 H June 479 1.3 487.7 281.6 0.4 2.4 3 43
7 A July 71.4 7.5 106.5 239.5 0.1 0 9 11.1
8 H August 151 12.5 288.3 289.4 0 0 3 5.3
9 H September 84.4 9.6 435.1 341.7 0 0 0.5 0
10 H October 32.1 12.7 469.9 362.9 0 0 0 0
11 4 November 4.5 7.4 402 224.2 0 0 0.9 2.6
12 H December 1.1 2.1 357.5 362.8 0.2 0.4 0 0

T4 2013 F£F 2014 FFEMRESESE T &L MERAIRERIE

Table 4 Tests of generalized linear models for modeling total litter fall production and ecological factors between 2013 and 2014

fmEl ) %L Partial

FrRUELL R BT 2% Stan-

regression coefficient ( ,33 ) baezE SD dardized coefficient ( ﬁﬁ’f )

2013 2014 2013 2014 2013 2014 2013 2014
HPE Intercept 83.643 —78.420 142.151  280.363 0.558  0.780
IR Elevation -0.142 0.786 0.249 0.491 0.570  0.114  —0.093 0.292
WP Slope 0.615 0.640 0.989 1.951 0.536  0.744  0.111 0.066
MY Convexity 11.08 -3.739 12.525 24,702 0379 0.880 0.124 -0.008
Wi IE5ZME Sine of aspect —24.012  -10.606 9.612 18.958 0.015 0577 -0.262 —0.066
Wi 4x3% 18 Cosine of aspect 18.492 40.214 10.708 21.120 0.088 0.061 0.174 0.215
o35 108 B 5 $5 Topographic wetness index —4.275 17.891 11.019 21.732 0.699 0413 —0.080 0.190
T-E ¥ Altitude above channel -3.683 1.946 5.165 10.187 0.478 0.849 —0.099 0.030
M Wi fif Basal area 219.000  -99.223 179.596 354213 0.026 0.780  0.363 -0.093
B KH1f% Maximum DBH 0.405 1.007 1.383 2.726 0.770  0.713  0.066 0.094
FH)Mif% Mean DBH 31.149 25.945 12.939 15.520 0.018 0.816 0.497 0.254
AMAHL Individuals 1.758 0.051 0.652 1.287 0.009 0969 0.572 0.009

FIZE 2011; HIHFFEE 2014; 75, 2015). XFd
MBS N RS RG R TR E R R A
BRG, HRH YRR R AR AW SR %A,
T e 74 S5 A FR) 7 s 1 DA R b s o P AR A A
WEZNS, SEERMAY)E Y] BACT RS K AFA
AR R A, AN ] B> I HH ) LG 30 A g
BB ERERFL -

% B S T I U . R S . ORI AR B
R AR PR 2 K DL R AR bR 22 8 T ) 4 TR 3R ) S )
(Ranger et al, 2003; Polyakova & Billor, 2007; Tateno
etal, 2007), JF 5P EERATA K. T K AL

Wi 2T HE M AR 2013 S0 2014 SETTE Y S &5 )
4 4,858.0 kg/ha F14,928.8 kg/ha, TR K 1L
W 2 RARR(3,918.4 kg/ha) (EAEHESE, 2010), (KT
HROIE #hery ol LR S R AR OE AR I 5,320.5
kg/ha (RS, 2011), 8T 58 W R 5011w 4%
7 IH-#K(8,450-9,000 kg/ha) (‘B WH#1%%, 2004; Li et al,
2005). FAT AR B R AR(8,100-14,300 kg/ha)
(Kaspari et al, 2008), & 5175 == oV Ry i 375 i
HIRAEMR(4,503 kg/ha, @TEFASE, 2011). X BT
e PR 2, v TR T . MBS R TR R
Z A B E S AR ST A A R T AR A
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R5 2013 FF12014 EREYRESETETFHRET X&EHERVIERIGIEUAIC E=)

Table 5 Tests of best model of generalized linear models for modeling total litter fall production and ecological factors between

2013 and 2014 (with the lowest value of AIC)

(=1 240 Partial regres-

sion coefficient ( ,3, )

A A e U5 5 5

brifEze SD P Standardized coefficient ( ,3: )

2013 #IE Intercept 27.516
B Slope 0.909
Wi M 425%{H Cosine of aspect  15.011
3 1) IE5%{H Sine of aspect -27.444
M Wi Basal area ~148.935
FH4)4% Mean DBH 27.965
MAEEL Individuals 1.511
2014 #RFE Intercept 92.670

Wi M 425%{H Cosine of aspect ~ 43.303

“F34ii%% Mean DBH 26.615
SEHMH HEE Intercept 235.340
Average B A% Cosine of aspect  32.684

P4 Mean DBH 1.865

49.672 0.081

0.585 0.024 0.164
10.036 0.039 0.141
8.764 0.002 —-0.300
84.552 0.082 —0.045
9.822 0.006 0.446
0.437 0.001 0.491
69.406 0.045

18.941 0.025 0.432
8.272 0.026 0.458
35.658 0.000

12.614 0.011 0.268
7.446 0.053 0.215

MEBRNES RS, HEWEEDERD .

T B b A W 3T R 2 Y M R R R I o R
VISR 85%LA 1, BA & m T HAh g ke kA=
ARG, ThE T R VR AR (64.72%, 6T
ERASE, 2011). TEHZREE HpRH, JRTE BT o5 L)
I R#E 75% (Wang et al, 2008), T 7E £ H- 7% i
e o a7 N = g < o e 7 B B vy N 2
MR, 0K AR LA AR Z R 80% (SR AE B A,
2010). AXS T 1S, RSCFIRT T Be 7R EZEFE %
T2 (BT IR, A6 B T K I R TR) S B R YR ) 46 2R R
F o W TR AR AR A 25 R Gl it 2 v A 7 1 Bl A3 A
I IR ) PR ARG AR B ROR, gk T s
X6 BRI R SR BLAE Jg o JRTEH 1 L) i AR B T
Vo P 8 745 2 4 M PR A 9 R e ) S B A
PREIL T HE P 1 W TR R R 5 TS S R B i
RS AR B & M (HIX —HEWNE 75 Zilt— 2
RNWEFC . PETE ) v B e N5 3. FE RIS
wE/ADN, ATRREREM T RN BHEKE. X
WA SR FRIR/NMER K, a1 2013 FJHERM
LA B S T 2014 4R, JETE KL EL UK AT e S
Il 1 T AR O T AR AR D o, ]
A5 0 B R 2 1 A Y AR A R R VA O
3.2 AEYEEREASHE

JRUE F5 b W A 2 1 AR R VR 0 B B AR A
EFRARE, HaARIHETG4 H)MKZFES-10

) 2 AN VX 5 TR 1R L SR
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