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Effect of Human Disturbance on Species Diversity and Soil Physio-
chemical Properties of Castanopsis fargesii Secondary Forest
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Abstract: In order to understand the effect of human disturbance on Castanopsis fargesii secondary forest
community in Bifengxia, the species diversity and soil physiochemical properties of C. fargesii community under
human disturbances at different degree were studied by using typical plots methods. The results showed that there
were 148 vascular species in community, belonging to 60 families and 106 genera. With intensifying disturbance,
the diversity indices in tree and herb layer increased at first and then declined, and the species diversity in shrub
layer was the highest. The dominant species in tree layer were C. fargesii and Cunninghamia lanceolata, and the
shrub layer is rich in species with many dominant species, and the dominant species number in herb layer was in
the order of middle disturbance>slight disturbance>severe disturbance. There were significant correlation among
the contents of soil organic carbon, soil potassium and soil moisture and the level of species diversity (P<0.05).
Therefore, it was suggested that the species diversity and soil quality of C. fargesii community in Bifengxia could
be promoted under middle disturbance and the contents of soil organic carbon, soil potassium and soil moisture
had related significantly with species diversity.
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bb, RAEMRGER R, Serb MR BT RE ST 95, H
HASIIREE AT R T N TR DY) 1 ZE sk 5 2R
TR A R O T A 2 W U R R R, 3
FREREK 1 %, 2R RRLIEE", 3l
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B AR R, A SCHUE R I A A A 2 A

1 WEFE XL

ZHEI%(3003'~30°05" N, 102%7'~103°07" E)
AL V01| 22 1t 0 8 A0 R e v S PR R 0L 2%, WK
780~800 m, KbF- 3 Fvi i AL G Ll 3 2 A X
PR 16.49°C, RERLE, WEFE, =%
%, HIEA, MGHEE T 80%LA F, +3ELLilih
HE RN RGO E SRR, FEDOLL
%} (Symplocaceae) . #% F} (Lauraceae) . 1l % F}
(Theaceae) 55 A F . FE IR IR K55t X BT AE B 4 2 U5
F&F, RN AR E R, MEISE, (HEE
H U 1) J DA% 22 1 Jee R 4 38 AR AR AR &5 N
R, HAER VA R AR, 240 3 2T A
(Castanopsis fargesii). “A<fij(Schima superba) £ [

RS A K
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2.1 FEHERESRE

2 ST A, SRS RS, WE
BFA NI : (1) BETI, NI,
MW REENE D, RAHFEE, ARHE 0.8~0.9, B
ol iX 700~800 m; (2) HEETHE, A AIEshAN
AL, TIATE, W E 22, Al
¥ 0.7~0.8, BEfZ 0> 5t[X 400~500 m; (3) FEE T,
TR ER, HER. BURGE N ARG ™, A
A K BIR R, A8 0.6~0.7, FERZOSIX
100~200 m.

SRR =T, SRR, 6
EX PN P BETHRAXE SR E 4 PR
FHRESS, STHBARPERECH R R D, TR 20 mx
30 m, 12 B3k 1), BAFEHIS FHFHARAG
208 6 4 10 mx<10 m [FRARE T, M E 7%
FEJTAFRAR(DBH = 3 cm) R 28R, #iE, & fE
K, USRS AR E 6 15 mx5 m [
KREETFA 124 1 mx1 m (EAREETT, WEIHiCT
FEARFE T W AT EAR (DBH<3 om) FIELASEE J7 42
PR BRI . PREGEAEL. S A .
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KH a Z R B A VS TR IE IR 2 MK
o TEARJE B EAE (IV) = (FE O %5 FE + R R 235 +
FAXHAREE)/3; HEAIR . HEAZE B ZAH (V)= (R X %
FE + AHG 55 FE + AR AIE) 13, 3= & P 45 £(D) A AH
XPRP S BRIk D=S.
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Table 1 Basic information of the sample plots

i B ) BT (9 WR (9 TR om) IO ) B Gnd.hm?) DI THEE
No. Altitude Slope Aspect Mean diameter Mean height Density gano_py D!sturbqnce

ensity intensity

1 1172.0 85 NE57 114 10.3 2125 0.90 2R Slight

2 1169.8 7.6 SE33 11.8 10.8 2125 0.85 ®JE Slight

3 1160.6 9.2 NE5 12.7 123 2100 0.88 %P Slight

4 1161.2 8.3 SE30 9.4 105 2105 0.85 2R Slight
5 1137.2 6.5 SE32 15.1 129 2200 0.79 T E Middle
6 11425 7.1 NE54 131 116 2200 0.70 B Middle
7 1130.1 5.6 NE51 12.0 10.3 2300 0.70 T E Middle
8 11489 6.7 SE34 111 9.2 1900 0.75 T E Middle
9 11234 105 SE39 15.6 9.7 1675 0.65 HE Severe
10 11256 109 SE39 16.3 128 1850 0.67 HE Severe
1 11323 9.7 SE44 16.0 135 2075 0.69 HEF Severe
12 11237 9.9 SE41 114 11.6 1850 0.55 HE Severe

RE LR LIS, X TE, Rl BREK
FAEY R AR AR, 100 g HAFEIE 2 mm fL1E
Jeu, A VYRl o LA, LR E
FAfE 0.25 mm fLARJE I, FRRETE A IR
AR S FARIRAF . E BRI

IR0 3 5 K& AR 138 pH;
e SRR B R A AL L RE RUA TN L3 A U5 s B -
PRI Bk S i EhIR-BRIRIR S5 M 2K
B ERRIRIT-BRIRE AR A LR S & IRIA-
KA EEFI A 5 5 RS- KGO T
VR g,

2.4 BEAE

K HH SPSS 17.0 Hf v i B K 3 77 %2 73 #r (One-
Way ANOVA)FIf /N i 3 7 5% (LSD) K 46 A 7]+
PUBRE B OE MRV % 2 IR FEE R B 2=
R EME(P=0.05), KH Origin 8.0 #1 Excel 2010
AR

3 SR

3.1 NAFHRXF 2 A R

o 4 o £EL B3 ) B P 27 A A (K 1), #5
B A RBE 3 LA 1L 2 B (Theaceae) « 4% 1 (Laura-
ceae). LIHWLEL(Symplocaceae). 5¢-}F(Fagaceae).
H & FHLiliaceae) F YN+ o FEE & JZ IR Fh4H
WMANFE, R TRRER 33 M, 8 14 £ 22 J&, LA
e, bR LR RSN E EREE
89 #fr, St J& 36 £} 60 J& , LA 2 F} #% 7k (Rosaceae)

AL IR 5 RMEYIN s BAREA 46 B, S
J& 28 #t 42 J&, LLH A FHLiliaceae). FkAH(Urtica-
ceae). FF}(Polygonaceae)fi¥fE% . "I, HEAKRZE
YRR R, BEARRRZ, TTRERIK. A
SREENATINT, BEEDFESAR. 2T
i 81 FEY, HJE 42 Bl 63 &, ETIFEHE
110 Fiti%y, S8 49 Bl 76 J&, HEEET-HrEHAT 93
FiiEY), FJE 48 Bl 74 )& MEE TR0, ¥
P B I R riE s, TN
PR

Xt 2 A FE S F e VR & 2 IR P
FEEFRE(D). Shannon-wienner $5(H) £ #E
KRZESHEARE>TERIZGER 2), WHERZEYIMZH
PP e, BEARZEIRZ, FRARZEH/N. Simpson
35 BE HR B (HY) A Pielou 1520 FE B (Jow) 1 B A HE
RZSTIRZESEARRE, RPFEREZE. FTARZHE
A B 35 B B R B R, (B AR o3 A 3 S FEFE
ETFER. AHETINTRARZ EARZE. B
J2 ) Z FEE AR RS AR B3 2 7 (P>0.05). TR
ESEARER D.HHM I, T ETFI N e, b
EHTREERM, SR EES . #EAR
JZ) D FEH T T femr, AR ZAMEIREU N E
B4 > B ETH > h BT

WNEBEEMEHE MR, AEANT
PLRRFE T IR Z AP | 424K (Cunninghamia
lanceolata). Hikk(Quercus serrata)ss, FERE T
THEEEKE. B, . EETITRAZEMLH
FhBCE > 18, 22 A1 14, RARKER D, 4Rk
BN AR ZE T (Neolitsea aurata) 78 42 5 A1 b B
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Fig. 1 Number of family, genus, species in different layers of Castanopsis fargesii community under different disturbance
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Table 2 Species diversities of the three community levels of the secondary Castanopsis fargesii forest

TR 2% Shannon-wienner 1§ Simpson 1% FE H 44 MR LR AL Pielou 5] BE 544
D?sturbgnce Ljyer Shannon-wienner index Simpson dominant index Specie richness index Pielou evenness index
intensity (H) H) (D) (sw)
B IR Tree 2.169 4+0.135 9a 0.841 3+0.021 4ab 15.000 0+1.527 5a 0.802 9+0.019 2a
Slight H#EA Shrub 2.889 8+0.040 6a 0.928 8 +0.002 5a 25.000 0+0.577 4b 0.897 8 +0.006 2a
FLAR Herb 2.002 1+0.218 9a 0.798 3+0.048 3a 14.666 7 £1.855 9b 0.746 0+0.046 7a
I TeAR Tree 2.351 0+0.054 1a 0.861 0+0.004 8a 18.000 0+1.732 1a 0.816 7+0.012 3a
Middle #EA Shrub 2.580 4+0.261 8a 0.853 4+0.042 9a 33.666 7+0.666 7a 0.734 1+0.075 8a
AR Herb 2.536 3+0.175 3a 0.872 9+0.030 8a 24.3333+1.201 9a 0.793 940.042 9a
B IR Tree 2.036 1+0.066 3a 0.800 4+0.010 2b 15.000 0+0.577 4a 0.751 9+0.014 0a
Severe YEA Shrub 3.123 420,036 4a 0.943 820,003 4a 30,666 7+0.881 9a 0.912 70,009 7a
FAR Herb 2.021 3+0.169 9a 0.772 6+0.036 8a 17.666 7+1.201 9b 0.703 7+0.048 1a

FH I, EEETITHERA, RPHAGFTE
RN, PUTHRE IS . ANFETHRE FEAR
R ERRGE, FEEEE, BFEE RS
g, B, BEETHTITRAMMEES, 3
|5 50, 57 Ml 44, FEREFINE, K. K
faf . HY ¥4 (Toxicodendron succedaneum) it #F#, H.
LN BEE TR NG, ARG
B 73 BC e, BV TR A 2, DLR 21 (Litsea
pungens). NI4T (Phyllostachys sulphurea). % Zf 1)
(Symplocos laurina) & N A fl, HARZE 7. %
(Camellia sinensis)#ii+HtAe /18R ARANATFI
SRIE TR AM B E AT SRESHEE, 2.

i, BT AR Z AR50 24, 33
19, HETHTEERZ, LIRS (Sarcopyramis
bodinieri) . 5. 4 (Hicriopteris glauca) . 7K 77 It
(Murdannia triquetra). % (Pteridium aquilinum) &
F, POREROR B G PR G S g, U HREE )
P o

3.2 XA R IR

ANFEN AT BT R A A [
(£ 4), LHEEKEGW). 2R SE(TN). A 5
HE(AP). VRS E(OM). HIH & EAK). 4
AR (TK)B A H BT > 85T > HET,
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Table 3 Importance values of species in different layers of Castanopsis fargesii community

JEIR T s Fh HEH LM
Layer Disturbance intensity Dominant species Total importance value
TEARIZ I slight B + 12K + Fakk + K3k Ak + #i K 2T Castanopsis fargesii + Cunninghamia lanceolata+ 0.758 5
Tree Quercus serrata + Gordonia axillaris + Neolitsea aurata '
T Middle B + 2K + MIER + 3R 3 T + T4 Castanopsis fargesii + Cunninghamia lanceolata + 0.647 1
Quercus serrata + Neolitsea aurata + Acer oliverianum '
HEE Severe B + 12K + Hakk + K3kZk + K77 Castanopsis fargesii + Cunninghamia lanceolata+ 06835
Quercus serrata + Gordonia axillaris + Schima superba '
HEARJZ I Slight B+ ARHF + B + 281kK + ¥R 2T Castanopsis fargesii + Schima superba -+
- - . 0.344 3
Shrub Toxicodendron succedaneum + Daphniphyllum macropodum+ Neolitsea aurata
i Middle RIAT + ARZET + 45 + 8 Sl + 3524 Phyllostachys sulphurea+ Litsea pungens +
SR g . ! - 0.3383
Camellia sinensis + Daphniphyllum oldhami + Smilax china
HJE Severe RZFEF + AW + FLEM + 7% + 2842 Litsea pungens + Symplocos laurina + 0.383 0
Acer oliverianum + Camellia sinensis + Ardisia japonica '
LR 12 Slight KA+ AR + B+ BEBEE R + 2B Murdannia triquetra+ Sarcopyramis
S : - : 0.568 9
Herb bodinieri + Hicriopteris glauca + Dryopteris fuscipes + Stenoloma chusanum
I Middle Bk + BLE +RK B + 17K AE + PIEL Pteridium aquilinum + Hicriopteris glauca + 0.465 3
Gonostegia hirta+ Pilea japonica+ Sarcopyramis bodinieri '
HEF Severe KA + A + B + % + % Murdannia triquetra + Sarcopyramis bodinieri + 0.689 2

Hicriopteris glauca + Pteridium aquilinum + Hosta plantaginea

R4 ANFETRREEL R v 13 AR

Table 4 Soil physical and chemical properties of Castanopsis fargesii community under different disturbance

T o 4% R Available  AHLIE o S8 Total  AUKE %
Disturbance pH Total nitrogen  Total phosphorus  Phosphorus (AP)  Organic matter ; potassium Water
intensity (TN (kg ) (TP) (gkg ) (mgkg)  OM)@kg") aR tmikgly  (TK)(gkg?)  content (W)
B Slight 4.15+0.03a 11.18+0.05a 0.12+0.00a 80.3948.49b  54.03x1.41b  0.06+0.00a 1497+0.41a  0.27+0.0la
HfEF Middle  4.0420.03b  11.80+0.76a 0.100.01a 157.41+48.15a  66.03+3.87a  0.08+0.02a 19.37+4.74a  0.2820.04a
#fF Severe  3.8820.02c  8.05+0.33b 0.10+0.01a 73.48+11.60b 435620.96b  0.05+0.00a 11.83+0.14a  0.27+0.02a
25 PR RS AL R AOAR S R 5L
Table 5 Correlation coefficient between plant diversity indices and soil physical and chemical indicators of Castanopsis fargesii community
T*ARJE Tree layer HEAZ Shrub layer WARZ Herb layer
H H’ D Jow H H' D Jow H H’ D Jow
pH 0.30 0.53 0.05 0.55 -0.33 -0.16 -054  -0.09 0.03 0.20 -0.18 0.26
TN 072" 0797 0.53 0.76™ -0.48 -0.44 0.01  -0.40 0.53 0.60" 0.35 0.64"
TP 0.27 0.45 -0.05 0.55" 0.19 0.36 -0.66° 039 -0.08 0.04 -0.35 0.20
AP -032 -0.51 -016  -045 0.67 0.58" 0.08 0.54 -0.15 -0.26 -0.20 -0.10
oM 0.68" 077" 0.41 0.81" -0.64" -0.59" 032 -065 057" 0.56" 057" 0.49
AK 0.45 0.31 056" 0.9 0.12 -0.05 061" -0.10 0.69™ 056 074" 051
TK 0.46 0.30 056"  0.20 0.13 -0.04 0.63°  -0.09 070" 057" 073" 054
SW 0.21 0.10 041  -0.04 -0.51 -0.62" 030 -052 0.24 0.27 0.23 0.21

H, H', D, Jo .3% 2; pH, TN, TP, AP, OM, AK, TK, SW .3 4,

H, H', D, JswSee Table 2; pH, TN, TP, AP, OM, AK, TK, SW see Table 4.

43 pH. S ETP)NEE T > E T >E
BT, Hrd, 13 pH. TN. AP. OM EAFET
Pom B ] 72 ¢ 0. 3% (P <0.05) »

3.3 tHRMES T
Wb 22 RE I F8 BORD 338 PR A4k M 5 AR 96 4y
& (FE 5), FTAZM DA TK. AK £ B 1EM

%, Hy H'. Jow 5 TN, OM 4% &3 IEM S/ 5%
RIEAENHAMHYS AP FIH B E LA 5
OM KHEE MM, D5 TK. AK B E EH
K, Jow 55 OM 235 FAH G AR Z Rl HVH'
D 5 OM. AK. TK #33 H & 3 s Al 5 3 IE AR 5,
5 TP, AP 2 HAH, H'F Jg 5 TN 2 5 3 IEAH
Ko
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ANFEERENATIT, R 2 K &
w. MEREE, X5 R
FERE M F B AR B (D) E P BT e, HR
TRECGOEE T M, RSP E T NEAR
EYMEisERRL, HH5EREARIK, X5
7 4 S PN g B TR BEM 22 RV (K A 4
BAFE, WREREERETINT, AAREMHAMHE,
SEAJInE, fE— R R R A fEd
BT, WWFHEY AT RIR AR, E 2, W]
PRz, Wi EE KR B, (AELAREY)
AR, AR EEE, EAMRS, EARE
W T I RS g RS 72 25 158 T HARE,
W Aide s EAYI 5] fEREETIT, AR,
EREE . R SEI AL T AR E AR JZ ) A %
PRI, T HE AR JE A A A2 R IR R S M B )N,
DR S RE A S P P B ERR A T B, R AL 2 R 4R 3L
¥ bt MAME AT RES NN TSR FTEH . B
EANIE] 2 AR T 52 BREE . AR ) B0 7 U5 A
9\%[21] .

T EEAE NP TR, TRARZRAF R,
BT T EEAE N 0.316 4. 7E BT FHEMIK
SRR, BEEAG N 0.273 4, RN K417
I EPUT LR 1, (HH T AR H 2538 0
RIS S SRS THE R, HAaAERRE &
FIBEAR, BEAE 2 G T IR FIEAR ZREE I 2R

TR IHE B AR EER R, S
CERMIRZ R R R, H— HRAESEM A E
P ARG REN, EFETIT HIER IR
KEB T IE B RAA, VPS8 I ATt %
B3Ry, ARREK L RFRER . AR SR E T
NIRRT R R, 5 G NI
R RARST, WA T LR RN, 1158 pH ~NF%, W]
REE AN N TR S 8K B ki, KAk
EVER nag, EREMRG, PRI IR . A
EHEREYMZFEREECS TN OM. TK. AK
REFMEZE EAX, AR ZHEMERESE OM &

BEAMK, 5 AP, TK. AK 2RFIEMRK, K
ISR MU B BRI IS R 2
FEPEEZLA . FEURIR IR VE SO RR N RE 7195, Wk
SAE AL e A AN 2 B, e o R e R
iR Fos, HEErma R T ALKk
B, U TR R R 2 R 2 5 3 IE AR
FRAR Y T& 10 R0 b A8 1 V& i )RR BT ALR  &
), RN U AR R R A i,
REEBETT R EMEAZ YR Z e, HE5RERE R
FHOG, R AT e LR iE E A0 LI R 3, {2
AR E AR E A PR IGC, EAREIH
WY TEgE S 5R, XEARZYA ARG 5R, R
BEAR E R P ZHENEACT PR, (R g it
ERZHEYZ R . AT
T A0 A= 1 e 1) 50 0 ok 7K PR 0 P 55 25 B2 R AR R /)
A BT RO 358 55 0 Vo g oA, AT 3
BT 59Rh 2 REVE I R BB E 2490, IR
TR KR, TN E LIREHARR 7, 7R
AT

I 5Ty ZE U Uefe b XA P00 Vi OR3P AT B
KA — 2 RS KIE N S5 . it — B
PG R AR IR Z K1, 18RRI 3 SRRl
177k, EEAMEAES AT M ER S 2 LW
i, 4ndikE(Phoebe zhennan). 4 & 4% (Taxus walli-
chiana var. chinensis). 7 X](Cyclobalanopsis glauca).
i i (Machilus pingii). A7 252, sk bR
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