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HEE YRR EE R

SRR < 1 E o DX 5 P AN EACOE B RRITR SSbR 5 o R bR 0 o 2 11

Effects of different degrees of anthropogenic disturbance on biomass and spatial

distribution in Subtropical forests in Central Southern China
LI Shangyi' ,FANG Xi'>* ,CHEN Jinlei', LI Leida',GU Xiang, LIU Zhaodan' ,ZHANG Shiji’
1 School of Life Science and Technology ,Central South University of Forestry and Technology ,Changsha 410004, China

2 Huitong National Field Station for Scientific Observation and Research of Chinese Fir Plantations Ecosystem in Hunan Province ,Huitong 438107 , China

Abstract: This study sought to assess the effects and underlying mechanisms of anthropogenic disturbance on biomass and
spatial distribution pattern in subtropical forests in central southern China. Four types of forests were chosen in a hilly area
of the central Hunan Province, China, including: 1) Loropetalum chinense-Vaccinium bracteatum .-Rhododendron mariesii.
scrub-grass-land (LVR), 2) Loropetalum chinense-Cunninghamia lanceolata-Quercus fabri shrubbery (1.CQ), 3) Pinus
massoniana-Lithocarpus glaber-Loropetalum chinense coniferous-broad leaved mixed forest (PLL) and 4) Lithocarpus glaber-
Cleyera japonica-Cyclobalanopsis glauca evergreen broad-leaved forest ( LAG), which all suffered different degrees from
human disturbances. According to the community characteristics, three or four standard plots were established and the
standing biomass for the herb, shrub, and tree layers were investigated. Total harvesting method and allometric equations of

biomass were established for the dominant tree species. The results showed that:; (1) the total biomass increased
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exponentially with decreased anthropogenic disturbances ( P<0.05), while the aboveground and belowground biomass
showed allometric patterns. Among different layers, the biomass in the arbor layer in LAG and PLL were not significantly
different ( P>0.05) , while the biomass for the shrub layer, either for different organs or the aboveground and belowground
parts, increased first and then decreased in the forest stages. The biomass for the herb layer showed the opposite trend,
declining first and then increasing. The standing litter crops increased gradually with declining degrees of disturbance. (2)
With different degrees of human disturbance, the spatial allocation pattern of standing biomass showed high variety. The
shrub and herb layers were in the dominant position in LVR community, and the biomass of the shrub layer in LCQ
community showed higher contributions, while that of the herb layer declined. In PLL and LAG community, however, the
biomass of the arbor layer had an absolute advantage, while the biomass in shrub, herb, and litter layers accounted for less
than 10%. (3) The correlation analysis showed that total biomass was significantly positively correlated with species
diversity index, contents of soil organic carbon, total nitrogen, hydrolytic nitrogen, and available phosphorus, suggesting
that the change of community tree species diversity and soil nutrient content were the main causes affecting the change of

community biomass during different degrees of anthropogenic disturbances.

Key Words:; hilly area of Hunan Province; scrub-grass-land ; shrubbery ; coniferous-broad leaved mixed forest; evergreen

broad-leaved forest ;species diversity

FRMAE YRR TN R B R G L5 5 D e B AR W S8, MURE R /R R AE S R A it
5 FEOT IR RIA: 7= 77 5 Dy RE SRR A AR LR T ELRE R WA 25 R G T RE TR 55 , X BIF S AR 2 R Gk
PEFR I RN BR S A B s X7 20 42 70 4R ) , 1E E PR A= 92231 K] ( International Biological
Programme , IBP) A5 (Man and the Biosphere Programme , MAB) (8] WS R TR A W) DT 58 R
K& WFEITEFEARZAE, A= Wy Al i B2 AN W 2 5, e i) 2 20 22 90 4R X ] o 3t Bl —1= 0y 181 11 3
(International-Geosphere-Biosphere Programme , IGBP ) % 52Jiti LA S [ P #h 23 % 4 3RS AR AL 1 G 1, FRARAE D)
PP B AE S = s . BT, MAE Y AR O AR MR R BV CES RS Ol KB R
IR S5 A RUBE BfeAT TR > R P AR 2 1 SRR AR O TR AR R A A A R AR A
RTE] AR R R A BB R AR AR S R R AR A FRISE R R RIS A
Hrb o P SR AR S R G AW RS AT T A A AR, XS TR A A T AN AR
FO0F BRARA W R AT S EATS A0 DTG

o 7 AR b XK PRSP, BRI 22 R A R = 207 o ] B (3 A bR A 7= i, At o
AREZ NI e RN B o ™ B IX 2 — i gt ] AR T2 DX 1 b PR A e 2 8 R e i b A S R
Ger BB R4 AR T AT B 2 AR R A IR A AR R A A NGRS R
kTR PrAM TR RE ) T R R SR KR AN N T B v 5 SRR, R AR A R R A LS T e
A FEXS AN R T H0RR BE AR w7, JCBE X 7 AR AR S R GEAE A T T IR AL AIL ], 4R35 18 A w1k 52 A0
A HA IR S OO R S, H T N 2RI TR B TS [ R BE B R TR AR 3 X1 7 45 1 R )
P ZZREpE ) L R0 g S A K R 7 2 S 0 T 9T, 76 AR T Fobk A 9 e 5 e Oy T A 9T, B
E B N R 2B PR (QnReAR PR TR bR |t AR A5 ) XoF MR A a5 e B 5T X AL
AR T AR EE AU AE AR R A T AR RN AR W) 6 1) A AR 2D RHE R A TR AR AR AE R R e 4
1 5 g B s HLAT k2 A OGS o it ARWTSE LA TP Bz X 4 Al TR R AR A TR A R
7% MEAK (Loropetalum chinense) -Fa M ( Vaccinium bracteatum ) -1 LLIZ. ( Rhododendron mariesii ) V5N Mg AR-F2 AR
( Cunninghamia lanceolata ) -FA¥% ( Quercus fabri) FEARIK | BB AN ( Pinus massoniana ) -£1 8%k ( Lithocarpus glaber ) -
HEAET FETR S PR BR-Z1IR LU ( Cleyera japonica) -1 X ( Cyclobalanopsis glauca ) & 25 [&8 AR XF 4 1F 5% A 6]
PRI T DRAMRHE Va2 ) 1) 2 (8] 3 A A% Sy S B2 el PR ZR AR AR T B9 AR AR AR 25K S AL
R b R ST B S5 AR ST BEE R R | AR A W A BRI K B S R IR S 4
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Al HRESE K AR R 2= KPR
1 RS

W5 B R A KD EL (113°17'—113°27'E,28°23'—113°24'N) , B4 [ BE B4 24 0 28 A HL, b4k
i UL K P S 2 LKA ik, MO AR AR B , WA 1 5 100—550 m, 8 2278 20°—30° 2 [i] , J§ T4t
IR FefE s, AR 17.0°C ,7—8 H i Bt & 1 40°C , 1 H A s I~ 11°C , W9 £ 72 3, AH
SRR AR MK 1412—1559 mm , FEMEETHTE 4—7 A0y, A WA A/ 2 KR Ak, HIELIBCAE
FVUA R H TR LLEN | H A A A SRS DE 11 XA HEAR Ay Hh SR 2 il b, Jas T3 v
WZR L Fe 7 8% ( Castanopsis fargesii) MK T BAAMK AT ( Phyllostachys heterocycla) K i 2% ( Camellia oleifera)
AR B A AR X AR B i 2 Ll B AR NI, i TR IX O T R kB8 ) SEE SR B4 57, A R
SRAFW I 23 - ARBIR U™ 5 JE I T 2R AL T RIRE A A8 TR Vs (RE B D\ BEARbR  Eh B FA T
WETR AR R SRR AR ) LU AR (B R RHBAR (Pinus ellionii) 29 32 BN TAREEVE | b b L AT AR AR 7%
PRI (BRTERY ) SOHAH AT sE 3 it T35

2 HIRAE

2.1 FEHWIZE

FEHWITRR RS, W4 B B 1) LA R 3 AR AR — 2, b TR THLRERE () 4 FIAR Y RETS M
AR - -6 1L 20 P RN MR A2 K- AR IE AR | BB A A AR - A R TR SR A B2 3R -7 X1 & i A
(5r5IfEi S o0 : LVR \LCQ PLL A1 LAG, T [R)) PY 152 0 7 WAL L . LVR BEPE B2 4 1> 20 mx20 m AEHE,
LCQ HEVA IR E 3 1> 20 mx20 m AEHh; PLL \LAG BE/E¥JIE 3 4> 30 mx30 m FEHE, 4 FAEPIRE I 9 T4
P FEAMESL AN T .

(1)LVR BEE (J"HE ) 11965 4EAR 10 N T 4 AR ML, 1966 45455 1 1Y B B s N T 4libk, 25 Wi H] T
Tt Ay s, 1990 4FE & AR5 , 24 B R B AR kobe G B, 2012 AR A RS R A T,

(2)LCQ BEE (RETHL) 11965 AELMRIl N T 4 B H 1966 4K 5 A2 AN T 4libk , 2575 W 6] To it
BT S, 1988—1989 4E 55 ) , BbG 3—5 AEFE—IK, 2004 4E 5, F5 1R #1K

(3)PLL #& (FPEET4E) 120 tH4D 70 4R, KAR & SR I M MORARIS , F SRR N 39% 1 B 25 2 Ay
25% Hy LR RE AT AR, 11 % HE AR FN 23 9% AW Tl 28 18 1 B R TR AR

(4)LAG #f5 (TTWI R AR T40) 20 42 60 AEACHI LK, TCW B ACh T4, PR A7 LU S8 4, IR R 69%
WA (Ho 38% A RR , 18 % Z1IR LU A 5% T (X)) Fll 31% HAt A i 4 i) 5 Sk R A
2.2 FEHLIETE AT

2016 4 10—11 H & MR i w52 %, SR AR 7 8 A ik R A7 BV A, B i Y S8 e 20 Fb, (1) 7E
LVR FREepEh, Wt 2R 501 8 4 4 2 mx2 m BEEATEA)Z FAZHY) , id Y AR B 2 5
JE PSR TE RIS (2) 1F LCQ B b VX AL 511 E 4 A 5 mx5 m BRI A EAZ DY), id 5%
YRR AREC 2R Z5 R AR A AR TG 78RR R T 1.5 m PR e R I G 4 R 0 M A
(DBH) W& JeiE AR AAHRAS SR T 1.5 m BUTEA, IS HiAR W AR 2R A 5 LVR 3
ARZHYIIAAFE . (3) 7 PLL LAG St XA = 5T 1.5 m BARASHEY) , He B — 2 3 4 5 e R, i
SAH D) 24 Bk ST AE 2O 0 A Wt e el s A e AR RS HER 2 R Z MY A 5 LCQ b
TERJZ AR JZ A R TR A AR

VA 4 FIRLYIRRIE AR AR (5 B S04 P35 5, Shannon-Wiener Z2 £ PEFE B FRIE P AR, 4 Fib
FEHI TR I (0 AR B e = B R AL N6 1 PR
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2.3 AYEnE

TEFEHB VS VR AT LR T R ORI R 75 A Wi, 2016 4F 10—11 A S FhE T RTSE %, 4 RS
A= Py AR I E T A
2.3.1  HEAR-RE -G 2D HE R A

FERFHAE LY 4 5530 FHAMBIBRENLIZ B 14> 2 mx2 m BEJ7, 0 SRR TR AR M ) 24 K R (N ) BORn
BN A TR N, WCEIRE T NI 2R, R AR 43 ks T AR R R e A AL 43 Sy it TR ()
FRRLAAE ) 53 Sy 1 E 053 FOHE T 53 DN i o, K [R)RE Y 4 S RE D7 [RI R ) AR 8] 2 B IR A X 50 R840
Brie il (295 0.5 kg) o

[ B E 1A 1 mx ] m BEJ7  RIE RIS Y2 B0 Z PR DS TR 2R 2 B Z Ik
FET5 AR PR T 4, DN e o, K [RIRE LY 4 AR5 [R]— 40 il 12 B R T8 TR G 3450, SRS 4 T RE i (X
1.0 kg) .

BT AE L BT 80°C T R I K3, AR TR b 1 3 ORI LA T T i o, A A
b B TEI R I 0 A W
2.3.2 MER-FZAR-FIFRHEAM

FRAE LCQ FEHBEEE A B , TR AL A & 5 T 1.5 m BRI AR AR SEXR S, i o E
PRIEAR . TERRHE I 1 B, B FP AR 43 SRR 3 MR- AR EA e R T AR S 4 o A 1 i o, SR
SR — b 3 BREIIAREAR I AL T AR HTER S (Z9H 0.5 ke, WA E—E8E 3 NEE) T SRR
FE RN AW T B RS AR O MRV SPRHEAR S A o0 AR W it 5 AR R YOG R R A A
RS A YA AR TR (R 2) RS FEA R Y =,

X EART 1.5 m #ERR AR A ZE MR EE YR A Y = IE , 5 LVR fEEHE . 256 PR
TR VR B | A S b BT TR RIS A AL AR i
2.3.3  HE-ABR-HEAS TR ASH

HRAE PLL A M 75 AT 5 , T A Heif b B — Wb RS- 2 A% SR i, 7 A Bt AR g — A o
G3AIEHL 3 MR F HIFR A (B 9 ANH A ) 4% 7 EUTEIE"TE 1.3 3.6 m AEFILUS 2 m 24 1 A IX 53T
FE RS A R 1 m BYVERS SR AL IR, 43000 5 B e V- SR AE A I R 1 5 5 T AR SR FHAZ 38 V50 2R )
i, DT o0 AE 1.5 m BT AT RAT TR 3240 , VR L 2425 0 S8 0 AR He AR (<0.2 em) /M
(0.2—0.5 em) FHAR(0.5—2.0 cm) (KA (>2.0 em) FIAR K @ AR ff T, SRAEAS AR RAOPHTRES . [l —FEHE
[ AR 3 BT YRR EAR A MRS A S G R AT RE il (29 0.5 ke, #5440 3 ANER) o [FIFE, &R R4
W3 F KR E N T BRI RARYE 9 MOV PR EAR S 4 0 A Wit S MaAE B 0GR ST A RS 2 4
AW AR AR TR (3R 2) TR TR AR R AR W) B 5 45 G A M A 0 I8 A Rl | Ak B3 o 7 T AR g A R
S YR,
2.3.4  ABR-L0IR -7 R SR R AR

TRARZAEYRAGE ARYE LAG BEEVHA KR , R PLL 857 (0 S BN ARk Z0IR A4 B A W A X A=
Ko B TR MY AAR ZLIR HE SRR AE M0 | R Ouyang 2517 #ES7. 1955 X 45 41 20 A6 W 1 20 1 A K
TR 2) A7 R Bk A= W, R FH X 52 S8 45 % 7 57 A DX R A2 AR 4% B A ol AR AR KO R (3R
2) A B LA BARRAS 2 B A i, LA R AR Al | gk R AR b SRR A5 2 B AR 0 43 R Ouyang 2507
ST VR I R MR gk RS 2 P AR K R (8 2) SRR AN AL s 45 AR R A SR A AR b A T
RS A h

PLL \LAG BFAHEARZ HEAJR FARZE MR EA Y a0 E AE5E, 5 LVR BEE e 77 ik
A
2.3.5 FAXAERK G REREST

WM, 21 F A B B AR Rl IR & H(m) 42 D (em) B0 D*H 7E A [ 28 50T DR G 3t 15300 H A= )
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i, AW T AR FIREAR 20 32BN W ARl PRI LA AR D 25 4o A 0 B W () S AR, DAY
i H(m) J4E D(em) Jy 172840 RISk s (1) ABRCRRE(2) 0P B H(3) FIRR R K (4) HEATHL
AR E BRI BUR AR X A KT R,

y=ax+b (1)
y=ab’ (2)
y=a+blnx (3)
y= (4)

FEIE A 2 LR A a2 sl vk B T (BR2E) A 2 P R, M R R AR st AR R A B
B BV b A A e R A R UM b R A3 A e 2 R B, R A AR R A R IRIR R A
5 bR IATE Y Z B 2 R
2.4 TIERESRREE AL ST

#2016 4F 4 A .6 H 10 AR RS . SR LIRS K RS [ 8 RO FA 2R 53 B 3 S50, R B —
SRR E 1A SRAE AL (RIS AR AT 3 A SRAE ) T BRRAE S5 b 1 A ) P b B ), 3254 1 485
[fil, 4% 0—10,10—20,20—30 cm 432, N T 2 LR B3RS, IS FC 5 R 380 B | [R) B R A 0 3R
TR, AEE IR SRS T SRR ARG R R — B AR LAY 3 SR R — AR S R TR
HYA] A2 kg(HREDIBEE B — HEM 3—4 A EE) , AT G, 25t 2.1.,0.25 mm 3T
FRETR PR, 3 2 mm 800 0 3R FI0E EIESOR AL A, 5 1 mm 0 9 I E pH K AR

AU A i, 3 0.25 mm 3R A H T E A Lk A ek 2,

PR ZH AR WA 0 5 AR B T b o 28 A ) 43 9 pH K HE 1:2.5pH AN
TE , A BB A R — R B R K A Ak 22 , 4 R KINS80 4 [ sl G e RN A2 , 4l A -4R B L
CIRIE , 28 GO CRET IS |, 7K R B B I 2 | SRR F BURRIZ 2 UV-5100B %540 Il 53
BRI RE , SR RS PR AR H—— SR CRE R E 2 SRS BT RN ER 3 PR,
2.5 Fdlgiitortr

K Excel 2010 1 SPSS 21.0 #4750 Ge A0 B, ] ANOVA 3K &5 2% 0 Mr )7 1643 it Fal— 28 43 ( 8] —
TR YR A FEREE Z A 0 22 5 W35 M (P<0.05) |, ] Bivariate AHIC/ T 5 s e ARk A ) 1 5 0 A b 22
FEPEFR BT 3550 & e AR OGP

3 ER59MH

3.1 ARRCH TR B ZRMBE VR A= it 123 (8] 43 Be kS SR
311 FEARZEAEYET S

MR 4 LA A AN TR RIS , e ARJZ AW I, LAG F PLL $&5% T 17.86% , Hirf LAG £%
T AR PLL 25185 T 3.53% .20.57% 1 55.52% , i A )& R F% T 30.18% , i1 F 38434 18 34
T 12.54% A TCIE ST R Y 00 I [ — 2 o A Wy i, ISRV 2 TR 22 R R 3 (P>0.05) , PLL,
LAG Fe K28 Ao A Y g ) oy FeAs Jm B A8 — 80, ¥R Bl . Them, i e AR 2 Y1 59.13%—60.48% , H
IR, 7 17.87%—20.34% , BRI, 7 12.38%—16.34% , 45/ AN & 5.319%—8.15% ; #b [ 3553 2E Wyt
TRARJZ W EEY 83.66%—87.62% , Wik im T-HU T8 7r (R) o RIS TR LS , A F TR 2K 5

S FI T 3R AR AR EX 25 41 53 A ) et 9 25 ) 3 A SR sE AN K

3.1.2 ERZEYRTE

W 5 s, 4 DREVEERZ A E A4 EYm DU 3R R R A R b Ak T
PLRREE DRSS , Sed s T B A2 b # LCQ ¥ ik, H'S5 LVR \PLL LAG 2 7 2 % (P<0.05) ,{H LVR |
PLL.LAG Z ]2 5 A3 (P>0.05)
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R4 FAEEMERHEASHE/ (kg/hm?)

Table 4 Biomass and its allocation among various components in the arbor layer

Hb_F 4y R ER Sy
o e S g
TR Aboveground Underground At
Community Total
. . ota
type I Leaf #% Branch T Stem /N Subtotal R Root
9864.89+2217.40a 24617.70+5266.69a 71560.81+£10820.39a 14987.24+3595.70a
PLL 106043.40+16554. 121030.64+1 12
(8.15) (20.34) (59.13) 3:4016554.98a (12.38) 30.64219698.12 a
7577.66+3074.65a 25486.51+11028.73a  86280.19+25018.88a 23308.19+4909.13a
LAG 119344.36+13133.56« 142652.55+43136.34:
(531) (17.87) (6048) * . (16.34) * .
FE5 N IIEER N E R (%) ARV FEER IR [ — 4 0 AR R AR 2 0] 22 5 182 (P<0.05)
x5 EAEEMEREASHE/ (kg/hm?)
Table 5 Biomass and its allocation among various components in the shrub layer
H R4 H Ry
T ST
I Aboveground Underground At
Community Total
ota
type M Leaf #% Branch + Stem /N Subtotal #R Root
419.85+375.06a 472.71+505.21a 448.53+435.68a 854.97+716.14a
LVR 1341.08+737.23¢ 2196.06+1440.18¢
(19.12) (2153) (20.42) Sl (3893) * A
1610.81+1123.08b 2388.24+1481.36b 5511.93+4769.20b 4757.69+3087.43b
LC 9510.99+7252.63b 14268.67+10279.55b
Q (11.28) (16.74) (38.63) * (3334) *
314.87+153.51a 383.27+233.50a 665.23+462.86a 1058.30+906.91a
PLL 1363.37+842.30¢ 2421.67+1744.72¢
(13.00) (15.83) (27.47) HALI (43.70) * A
243.17+128.93a 491.43+172.06a 426.83+208.03a
LAG — 734.60+362.32 1161.43+496.
(20.94) (4231) 34.602362.32a (36.75) 61.43+496.90

NIRRT IR (R HE R 245 43 AR W s Ay BOAS SR R TR LVR ARZE ) B ok, o A2 A= 1 38.
93% , HUER AT, 435015 21.53% 1 20.43% , M5/ AU 19.12% 3 LCQ &4 AW AK N . T >R >4 >
- A3 50 o O R 2 A R 9 38.63% (33.34% 16.74% 11.28% ; PLL MUK AR > T >4 > 4351 o HitE K2
AP 43.70% 27.47% (15.83% (13.00% ; LAG KL (GL45T) AWt m , F HVEARZA Wiy 42.31% , ik
SR, 4 36.75% it Ak, 4 DRFVE L RE AR W B S TR &4 (P<0.05) , 5 HERZ E Y &
56.25%—66.66% ,LCQ ¥ #& 1 B 8434 i o5 R 2 A Wit 0 E o3 B i, UK 33.34% (£ 5)
3.1.3  FOREAEYE T

MF 6 TTLIE i LVR HEA A9t S Hoh 1385 R 3800 AR 4 B 38y fe i, HOWO: LCQ M LAG, 1
PLL e fi%, S 30 B TP B a5 56 T M T s (a3 (8 4 ANV Z IR 25 R ¥R | 3% (P>0.05) , LVR
PLL Fll LAG i F #4344 B4, o LVR M 38205 1 R 43 2% 5% . % ( P<0.05) | 1fif PLL \LAG
ZF AR E(P>0.05) ;LCQ b N &R /MR T4 &R, {H 25 S oA 2% (P>0.05)

R6 EAREMEREASHE/ (kg/hm?)

Table 6 Biomass and its allocation among various components in the herb layer

FEVE A Community type Hi %543 Aboveground b #843 Underground A1t Total
LVR 903.37+590.48a(43.47) 1174.58+884.86a(56.53) 2077.95+1468.73a
LCQ 726.31+£166.10a(52.63) 653.85+472.46a(47.37) 1380.16+417.57a
PLL 274.36+358.64a(49.00) 285.52+475.41a(51.00) 559.88+832.47a
LAG 616.20+135.20a(48.08) 665.37+132.32a(51.92) 1281.57+134.56a

3.1.4 HREEYZAfE
WER 7 Fos , PVE Y )2 IUAE B S A$ 2 0 s A A i AR L B o 1 R B8 55 I e 1 hm, Herp LVR
5 LCQ PLL LAG 25 8% (P<0.05) ,{H LCQ PLL LAG Z[A] 22 F A B 3% (P>0.05) , LCQ .PLL 1 LAG J#7%
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Y2 IAF RN O3 )2 >0 002 >R 32 T LVR MR 200 2 > B 0 2 > ROz . R4y
figt 2 R T ) B S o HLUR 7 2 B 9 1T 20 LU A T BE s s AT I 784 i )2 12 T R
e, B iR IS RWIBER A\ T IURRBEDE , A0 2 U v 400 1 20 il )2 R i J= 0 A% T AR 0
ROAFITF LSRR IAIE

x7 MRAEWENEFEE/ (kg/hm?)

Table 7 Biomass of litter layer

BEPE A Community type A2 Litter i JZ Fermentation B2 Humus A1 Total
256.83+202.97a 339.07+277.03a 315.48+175.31a
LVR 911.382653.89;
(28.18) (37.20) (34.62) * a
1303.59+61.68b 1731.39+603.80b 1766.87+541.15b
L 4801.84+1030.281
cQ (27.15) (36.06) (36.79) 801.84x1030.28b
1451.37+157.67b 1671.22+757.17b 1964.58+369.48h
PLL 5087.17+1246.081
(28.53) (32.85) (38.62) * ’
1047.49+524.43b 1194.84+218.12b 1637.47+631.91b
LAG 3879.80+1171.53b
(27.00) (30.80) (42.20) 9-80+

315 FRKAEY SR

M 8 HILIE Y, LAG BEE At e, 70 92 PLL LCQ \LVR %) 1.15.7.23 F128.73 f#%, H. LAG .PLL 5
LCQ .LVR £ 5 i3 (P<0.05) ,LCQ 5 LVR 257 .3 (P<0.05) ,{fH LAG 5 PLL 5% A% (P>0.05) K% T
PORRREDS | FEvR A i 5t S AR EORBON K (y=1927e"' [r=0.9594,P<0.05) . ARl THFEREERFIE £ D)
T2 B A3 A g R ARl . LVR MEARZAEY i, i REVR AE R 42.35% , AR JZIRZ 15 40.07% , 834
ZIA AL, LCQ AR Z Ay, A YR 69.98% , K R R EY 2, 5 23.32% , A
A, PLL.LAG o AR Z AW, b REE R0 93.74%—95.76% , 5 A 4 Xt ik B &Y 2, 5
2.60%—3.94% , FRUORHEARZE , 15 0.78%—1.89% , HA Z A, {15 0.43%—0.86% ., 5 LVR #H L, LCQ HEA
2 JAEY)Z A W (P<0.05) (HEAZAY R TR 5 LCQ L, PLL \LAG Fr ARJZAE W K
RTHEARZ W PESHHAL, 1T PLL LAG JEARZ i 835 TR (P<0.05) , HARZ JEWZEY AR (P
>0.05) ; LAG I ARJZAY I LH L PLL B SRUIERE 24 Y 2 & RE DAY Er F20kIE, B
Bl N TR RS, B LR A AR 0 3 ARG ol VR T 2 s BN LB s s .

®8 AETHEEHEEWEHNZHEHE/ (kg/hm*)

Table 8 Space allocation of biomass in different degrees of human disturbance communities

REVE A ARz AR BHAJZ Y= &it
Community type Arbor layer Shrub layer Herb layer Litter layer Total
LVR o 2196.(05;;45&4;0.1821 2077.(925(1)16)8.733 911.(?:?;2;3;.8921 5185.39£270.254
1CQ . 14409.(5291}19(;2)79.55]9 1380.(166.174(;1)7.57‘& 4801.(8;131‘13(;;0.28]9 20591.53+9728.92h
PLL 121030?92%7149)698. 12a 2434.?81%8197)44.7221 559.%223)%53?))2.472{ 5087. 1(7;9142;16.0811 129112.67419713.49¢
LAG 142652é595;7463)136.34a 1161.(43.1;:9)6.903 1281.(55.185;4.56‘01 3879.2?0;—6101)71.5319 148975.35+43906.43¢

M1 AT LUE 4 A REE b S R R AR M RS R TR B S RS, AL LVR #] LAG,
M E AR RN T 118450.7 kg/hm?®, #2151 5277.47% , #F #4048 50 T 25339.26 kg/hm’, T
861.61% . FWIFEHE NN THARREE WSS, B b B a8 MR- E W Ry w4 K, LVR #5024k
Yyt o b EB 3 5 31.03% , LCQ Hb_E 435 1 N3 AH 25 N K, PLL F1 LAG #5843 43 e HCH T 3843 1=

http ; //www.ecologica.cn
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402.76% 1 326.78% , M LVR .LCQ % PLL LAG i b3 A= & 7 FHORETE A= W 8 1) 1 40 Lo i 52 B8 i i) 4
£ (1 L N e N 5 A

160000 4 100

140000  — 2 37+
£ 120000 1 —— HiL 1%
Ej g
< 100000 | {6 3
£ 80000 - S
.8 2
R 60000 | 1 40 &
pal m
| 40000 |
H 4 20

20000 |

o e O I .
LVR LCQ PLL LAG LVR LCQ PLL LAG
H_1ER 4 R4

FRMRAAY Forest type

E1 ARETHEEREZH B EMENMM TR EMENSE
Fig.1 The distribution of aboveground biomass and underground biomass in different degrees of human disturbance communities
LVR: Loropetalum chinense-Vaccinium bracteatum -Rhododendron mariesii scrub-grass-land, LCQ: Loropetalum chinense-Cunninghamia lanceolata-
Quercus fabri shrubbery , PLL: Pinus massoniana-Lithocarpus glaber-Loropetalum chinense coniferous-broad leaved mixed forest, LAG ; Lithocarpus glaber-

Cleyera japonica-Cyclobalanopsis glauca evergreen broad-leaved forest

3.2 AR N TIREE AW SR ZHE R E R

M9 FTLLE BT S A i S YR 2R B0 W B A OC (A E R ECH 0.554,P<0.05) , M E#B
g3 HUR A W oy S W Fh AR S B 55 18 ) I A OG (R DG R 430 0.551 10550, P 435 R 0.
051 #10.052) .
3.3 AFRREEM A THRREE Y 5 355 50 & i A G

N 9 PR BV S Y L EER Ay bR E A AR Wi 430 S 0—30 em 1R A HLER AR KR A
B B EIEAE (P<0.01) , Hrp | 5+ oA HLoR & 5 80 f R i IE A e PE (M2 2 %0h 0.875—0.912) , 5
RSO e 5 2 IEAH G (P<0.05) , 528 & S R IEA G, (HAR B2 (P>0.05) , 5240 S & & A 7E
FAANE(P>0.05)

R HEEVMESYMSHEEY TEFSIENEXRY

Table 9 The correlation coefficient of community biomass and species diversity index, soil nutrient concentratio

Pefis) - \ KR R
W AT S Y S S Y o
Species diversity . Hydrolysis  Available Available
Factors . SocC TN TP TK
index N P K
s )
AL nﬁ):}’q?@].m 0.551 0.875""  0.774™" 0.519 -0.035  0.847"" 0.591 " -0.046
Aboveground biomass
17 SN B
iﬂ?ﬁﬁﬁi%g 0.550 0.912**  0.859"" 0.508 -0.128  0.912"" 0.635" -0.027
Underground biomass
g 0 =
e ALty 0.554* 0.886""  0.792"" 0.520 -0.050  0.861"" 0.601 " -0.043

Community total biomass

* P<0.05,"" P<0.01,n=13

4 FHit5iig

4.1 AEREEERI AN TP A= Wy 52 e
FEE A D) SR Z R R — R R A S RE MR HE 2 — RSB — L5, 9

http ; //www.ecologica.cn
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# Z A A EAE LR AR 78 A A PR ZE AR AP RE T e AR FINR S LU [R], 75 2% A H
T S (AR TR ) BTE BT, B MRS I, T AR ZA B 22, Yy ih AR P4 B Ok, A e e R,
ZAEME S A R B MR OC R L RHESR S AR KB UG, MR A i Y e R
VEIA ), RIS ABGE R B AR e T ARBIE g D B N TR R R A e L
AR BOR K (P<0.05) o HE AR S5 RV R R A 2 R 48 i 3 Y IE A DG (P<0.05) , 5 0—30 em
TIEZ AR R KRR AW SRR BRI (P<0.05)  FEHIEA R i T, 75 LVR #E 7% R4
KIGE HHCEF NN TIEA S A AR MR RSN AR HEAP- 2 s et B 2= e, o — i,
MR AE T ORI IR, AL D - S0 T B it A, T HL 3R 2 R AR R B, R SR R R ™
=, LTI R PN LVR fEvE LUR/INOHER (REASH YO8 & AR S HAE s Rk B R
FORIRTHEAR (FAAY), L LVR S AWk, A0 TR AR XIS 5, LCQ B HEA Z A Y -1
WS 400, iy B AR EOU] 0 2 s SRR v )2 B R B e, e R RS U AR R R
PREVBLF A A B AR R NI LCQ HEVE AW B W 2 e, 58 1k T RS AN T4 35 , PLL LAG f 7%
DUFAB R ph A% P 9 A S A AR IR B2 e TR A Ao, B LA A A AR A BN e, - P4 A - 24
W BN AR R 2R RO AR (3R 1) RTE R IR R AR R (R 7) , LS (CN,
P) S R A REN AR R (36 3) , A A TR A IR PLL LAG #E AW B 54, R WA TR
FEERI A T B R Z R | LR 0 (C N P) i 8 fl, B S BUR R A Y R 2N R, i
VEAEYIRS 0—30 om TR A UAR S 2 (A7 e ARSI, 2 th T e HLBRE AR S R G A ™ A
ST B A — B4 R AR S LMW DGR R DR s A5 L A T, AR R AR VR
TE [ R TS IRl A, B LR B i OGE R SR MR ER, LUE MR AR 5 MRS AR LA
HERPIRZS

BFFERIT, B U 9 4 22 BUAT L O TR U 9 e S H MU R S LR ARBIFSE Y P8 )
JEBUR SR R PR B3 152 B i, 2 b T R A T PR BE (s , WA RIS i, B A
FEBIRIN (3R 1) B T AR B R A QR DR R st h T PLL AR JRVE P LA BRI 2 ok
JEERE ST T LAG AKR S 3 LLRR - o 32, 805 100, e PLL JAVE MR B2 = T LAG,
4.2 AFFEEEN N PR v A s 6] 3 A s S R 52

TR A W BREAE AR 1 143 IE 32 BB R PE RV R B S5 R R I 25 5 ) S e 2R ik i A
REZ AFCE P B e BUE RS O EEE —ANERE H R AR RS AEZ KA
S OGRRER BE R DA OC , A TS U OE BB BE 1 22 52 L AR SE D ARIR] T R B R VR A o 1 55
8] A S AN, FTRESE H T LVR BEVE SR ME b O AN TR, DU/ N A
&, AR B TEARR DA REA R R, AR A2 A Y A 25, v ) 2 BUA7 2 fe 1K Bl
BN TR , B T INTT AR 1 LCQ B, HEARJZ M AE IR AF P RETT 0 R J MR K HEART
5y WS T U AR | 2R R R, MR DR R B , A T RO R AR AR AR ]
NEE, S 7 e A R R R B, LCQ RV TR M E R RS 2 | R R B v A P AR AR AR R R T
JEBUAFER A, DR A2 i 2 B AR 2> R YR W 2 > B AR T2 1) o A A Jey 553890 e 0 B R BT L 1 2R B3 X
FEHSIE A Pyt R [ Z R BN A3 AR SR — B 45 1R T R AE S A TS 35, PLL (LAG JE A A2, B A
A LRSS A s 20, U8 v e W I, L A AT JRE B, AR Ol B e ek s AN A TREAR R AR
HPER Y TR AR TR AZ A Y 5 A vt i 3 HOOR AR 2 HEAR R AR ZRAL, &
WA RIREE A 0T, A A 2 ORI v S R AN [R] , A A i 1) 25 18] 20 BEAR SR AN ]

TEAR R PRS2 ROV A 00 11 43 TR Jrd SR 1 AL 400 X 35 1 i 7 R 9 908 7 T SR ) et
BCBEIE A , AL 08 1o 1 2% 2 AR A A 7 ORI I A S PR3, DT e R PR A HOCAT BIR B, A5 HlAe
KA 2l 2 S BRI A 20 B U5 22 b A3 T ) 2SR A5 R4, T 2 K S N 3R 43 2 B BR
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TR, A 250 B 2 A R IR B EIAR 22 Y ARHFSE R LVR B i T A T4 ™ 5, o i [ o A i i
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