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Abstract; Herbaceous layer plays a very important role in a forest ecosystem; it is more sensitive to environment than the

arborous and shrub layers. Changes in herbaceous communities are more likely to reflect the effects of transformation in a
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relatively short period. To analyze the diversity of herbaceous plants after reconstruction and reveal the ecological
relationships of herbaceous communities, pure forest plantations of Cinnamomum septentrionale, Alnus cremastogyne, and
Toona sinensis and mixed plantations of C. septentrionale + A. cremastogyne, Cinnamomum septentrionale + T. sinensis, T.
sinensis + A. cremastogyne, and C. septentrionale + A. cremastogyne + T. sinensis were studied The cutting-blank were
selected as the research object, whereas the pure C. funebris forest was used as contrast. Pure forest plantations exhibit high
and low planting densities, i.e. a spacing of 1.5 m X 2 m and 1.5 m X 4 m, respectively. Planting spacing in mixed
plantations is 1.5 m X 2 m. The results were as follows; (1) The Shannon-Wiener index, Simpson's index, Pielou’srindex
and richness index of reconstruction plantation types were higher than those of the pure C. funebris forest (1.48, 0.69,
0.82, and 1.27, respectively) , except low and high density pure T.sinensis plantation (1.19, 0.65, 0.86, and 0.66,
respectively) (1.30, 0.65, 0.72, and 1.15, respectively), low density pure C. septentrionale plantation/('1.48, 0.76,
0.92, and 0.85, respectively) and C. septentrionale + A. cremastogyne + T. sinensis plantation (1.44, 0.72, 0.81, and
1.12, respectively). Among all planting patterns, the biological diversity indices of mixed planiations of C. septentrionale +
T. sinensis (1.83, 0.83, 0.94, and 1.30, respectively) and A. cremastogyne + T. sinensis=('1.82,0.83, 0.93, and 1.33,
respectively) were significantly higher than those of the pure C. funebris forest; the two mixed plantation types were the
relatively optimal reconstruction types. (2) The Adiantum capillus-veneris had the widest niche breadth (2.365) before the
reconstruction and the ombrophytes were in the dominant position. After the reconstruction, the light condition and soil
properties of the undergrowth changed, and heliophytes such as Miscanthus floridulus-had rapidly occupied the living space
in the low-density pure forest plantations. With increased forest canopy density, ombrophytes such as Carex tristachya,
Ficus tikoua, Oplismenus compositus, and Duchesnea indica reoccupied the dominant position. The niche breadth values
were significantly positively correlated with the importance values (r=0:916) and resource-niche values (r=0.977). (3)
The niche overlap was not related niche breadth, species with wide niche breadths showed both high and low niche overlap
values. The niche overlap values between D. indica and Gnaphalium affine were the highest (0.123) , but these two species
had low niche breadth (0.647 and 2.152, respectively.). due to their similar environmental requirements and ecological
characteristics. In general, the niche overlap values among the herbaceous communities were low (< 0.2), which indicates

obvious niche differentiation and low interspecific competition. This may be associated with the short reconstruction period.

Key Words: Cupressus funebris ;low ‘efficiency stands; plant diversity; niche; reconstruction patterns
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WIFFE DAL T DU 3t 3 B JrUAR A i ¢ ) P B T 7 B X (1040157 —104°32" E,31°05'—31°20" N)
DRI LB HO S, WK 457—764 m, Ji& rb 7 PR 3 1 2 XU DX 457 24U 16.1°C, B il 36.5°C
IRARAR-6.7°C, JCFEHI 271 d, H BRI 1251.4 h AFRERT it 893.4 mm, BEH7E 7—8 J i b XM 3 e
RN+ HAR ™, ST 2 P P A A AR RO iy AR 5 TR 22, B B — RO AR
Fii /b W ZAEVEAR . 2011 4F (BGERT) FIAMPSMIE S 7 em, 2 E BE 8 m, ABHTEE 0.8, MR HE AR 228
AT ( Myrsine Africana) . 85 I8 ( Vitex negundo ) , ¥ A 3 %L Sk 22 ¥ ( Carex tristachya ) . 77 " ¥ ( Oplismenus
compositus) EREEHR (Adiantum capillus-veneris) , MK T VIR /D, ZHEPEAC, BRI 25 . 2011 4FSEh el | B A%
TP @SB ERA QM 1) FE(XC T ) ARAR(YM T )X (RITEE 1.5 mx2m) K% A (QM
) FE(XCI) BAYMI) X (FITEE 1.5 mx4 m) FHEHRA(XY) BEARHER(YQ) FHE+FEA
(XQ) FEAAR+TFHE+HA (QXY) B (MRATHEHI N 1.5 mx2 m) FUR AR (CE) , FEF 4R A +HEA i+ HA |
T REAR IR LB 121, FEAR+ A + AR AR Iy 12101, 2 AR AT IR SS MR AR (CB) X IR
P AT L LR 1,

R1 AR

Table 1 Vegetation characteristics of experimental plots

[ 52 FEAR TR V14 M A I P4 2 Y P
Pattern Main arbor species Average height/m Average DBH/cm Canopy density Slope/ (°) Aspect
QM I FEAR 5.3 3.5 0.7 25° NE68°
XC I T 4.1 4.3 0.6 26° NE68°
YM I AR 4.2 3.4 0.6 27° NE68°
XY GRIENTEN Tk 4.4 4K 5.3 FhE 3.7 MK 4.5 0.7 27° NE68°
YQ AR FEAR AR ST FEAR 5.4 B 47K S 0.7 26° NE68°
XQ b FEA FEAR 6.1 FHE 3.8 FEA 4.9 FHE 3.6 0.7 24° NE68°
XY Kk B A 3‘%?75.3 it 4.8 41 i”i?k 4.5 FHE 4 B 07 230 SEL5°
oM Il [EVN 6 5.3 0.6 21° SE24°
Xcl FHE 4.5 3.7 0.5 24° SE22°
YMII AR 4.4 4.2 0.5 22° SE28°
CF A 4.9 4.2 0.5 25° NE68°
CB A 9.2 8.8 0.8 24° E

QM I . &% & FE K, high density Alnus cremastogyne; XC 1 ; /& % £ 5 #, high density Toona sinensis; YM 1 . & % & 4R A, high density
Cinnamomum septentrionale ; XY : A+ 5K, Toona sinensis + Cinnamomum septentrionale ; YQ : AROK + k8 A , Cinnamomum  septentrionale + Alnus
cremastogyne ; XQ: B +48 K, Toona sinensis + Alnus cremastogyne; QXY : F A + F#5 + 4R K, Alnus cremastogyne + Toona sinensis + Cinnamomum
septentrionale QM I1 :F2 K | low density Alnus cremastogyne ; XC I X% EF#5 , low density Toona sinensis; YM I IR EEHR A | low density Cinnamomum
septentrionale ; CF ; RAXE M, cutting—blank ; CB : #AA , Cupressus funebris

1.2 W5
1.2.1 HEHE

F 2015 4F 8 AR E 4 DAY 10 mx 10 m (IRETT  BEJ7 Y AG DU A RGO BEHLBEE 5 4 1 mx
1 m (R E /T PR AR , B AR T3 3 240 A, H 0 SRR DT AR ) A S B Y RS
THAA B EE 76 2 E A 256 & WA EARE Jr vh i 35 B2 SRR 7 i i IR B e 16 D
B WA e VA T
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Fig.1 The plant diversity of herbs between different density reconstructing patterns of low efficiency stands of Cuprssus funebris
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(0.85) , M4 2] FEFEH0(0.75) B E /NF K% B AR A 5L (0.95) |, Shannon-Wiener F5 %1 ( 1.56) 55 Simpson $85 %1
(0.80) ey %5 FE K FIREE B (1.4850:76) (HOR B2 (bl LA AR A RN A M A 2 1) A 1 2 e e B
M A TR AR A Y Z R R BN RS I T % i, A Mo, Bt
AP 22 R P A AR A AR X 2 R AR R 2 R AR R

ML 2 AT LA v s AN Tl R = B B A HE 4 Shannon-Wiener Z2REVEFEETN . TG +RE AR (1.83)
FER HRABA (1.82) B2 7 FHAAL S SRR+ AR (1.59) = % BEAE AR (1.59) | i %5 BE AR AL
R (1.56) HRARIH (1.54) K2 (HEGHIARLAI(1.48) 22 54 B2  FEAR+F M +HR AR (1.44) I T HIAR 4L
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RAARBER (0.77) SRHGIHE(0.73) BASA+ T M +4RABI (0.72) 5 FHIARSIM (0.69) (H25 57K B3 ; w5 % 1
FritiizC(0.65) IR TAIARLIMAE 22 RN W3 ZES S AR EO0 . HF +FEARREK (0.93) | Fth +AR AR
(0.94) B BEREAMI (0.89) AR AR +FEARMZL (0.88) B R FAIALEI (0.82) , Mite A + 7 #5 + ALK
(0.81) RALHE(0.79) | R FERAKIR (0.75) S m B R (0.72) BI/NTHIARZiM H TG 5
FAARGIARZE A 35 s N5 BEAR BT LA . 3 P AR ORBE 2 (1.58) 1 35 8 T H BT = i + AE AR X
(1.33) FFE+IRAB (1.30) SRAGTHE(1.30) | &% BEEARARELR (1.29) @ THIARLIAR(1.27) BA B3E ; =%
FEFRERE (1.15) IR FAIARSIMAEA 1 2 AR+ A +AR AR (1.12) R AR +RE AR (1.08) WX T40
ARG, FHILATE W ASHFSE Rl B ) O A XN A A + AR AR RN 75 + R AR = v 25 R AR AR K e
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Fig.2 The plant diversity of herbs between different tree species reconstructing patterns of low efficiency stands of Cupressus funebris

ARG FRER R A R I A ) 2 1L 22 57 3 (P<0.05)

2.2 AAAARARIARAN ] st 45 X T A AR ) A1 2 T

HEAA DR LR, e 2 B, R EE AR B W) Rl AT SR 5 (18.244) AT RE(16.124) MR
( Ficus tikoua) (14.210)  FL95 75 ( Miscanthus, floridulus) ( 13.056) , ‘B A THE 25 FE b i %) B 208 AR X 48K, va
XLCYIRILERETS L U, AR R RIS, TEEAE ( Duchesnea indica) (10.068) EKZRHK (4.034) | 5
*% (Kalimeris indica) ( 3.904) , H\H 4 2 Bk ( Parathelypteris nipponica) (3.578) ., = Z4 It¢ #j %j ( Ampelopsis
delavayana) (3.123) JRWAEE( Preris vittata) (2.609) | ¥ 75 K ( Boehmeria clidemioides) (1.816) | #1428 & Bk
( Cyclosorus acuminatus ) (1. 811) 16 & ( Chrysanthemum coronarium ) ( 1.412) I #2305 ( Pteris multifida )
(1.396) A5 (1.308) i (Artemisia japonica) (1.305) T BB /N ARKAL TREKH T 2, 7EA
BT B RS A IR (30.603) T M+ HUA (24.241) 7 + RUAHES (28.773) KA + 7 + BUA B
(32.746) HEE B {FR R AT I R T R B AR RSN (23.685) | R B A X (31.620) VR A +FE AR AR
(21,866 ) R Fgdi b (30.782) s K s FLAT P AR A EAS AR (i VERARAR 2 TP d K (29.606,28.939 ,31.546) ;
BRARAEFIR LI (25.040) e K, DL B ATEA R A b 23301 o 98 17 S5 R ) Hi A, AR5 At 4y o o8
AERIMLS

A AV B T SR T B X BR B USRI T ) RUBE | AT AR REERE I rh i M2 FIFE T . 3R 3 TG H
AT B BE MR BN 3 o 2255 (2.276) AT 5E(2.239) AR (2.255) MERE(2.152) (Fiit(1.745) (>
(1.508) . H AR RBR(1.375) = REH % (1.361) FRKHK (1.003) JFH22FR(1.091) BRI E (1.030) #R
EHR(0.693) 157785 (0.679) FHFAZ I F (0.656) | U HL(0.647) 417 (0.614) , 5 5 Z{H 19I55 45 R R EH
[7) , 15 B B SR R R b — i B A B S R A 2507, E S/ N P — U B BN A= S L, RS A
HRAE 10 DBEIERAL A 040 R AR BP0 B 22 | AR IR AR, X BRI FHRE I 5, e o3 A 85 HoA
YiFpT™, MR ERR el IR RS R RAE DB IR LA o3 A, W GE IR A T RE J3 ANSiR , AF 2 7 0 Rl 488
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Table 2 The importance value of herbaceous dominant populations of the different reconstructing patterns of low efficiency stands of

Cupressus funebris

Yyl ho Bk Pattern

Species Total  oMT XCI YMI XY YQ XQ QXY oMI Xxcl ymI  CF CB
W Ficus tikoua 14210 16.030 20.631 12.375 20979 16282 11.378 22222 7.628 24.021 21.630

HIZRBIR Cyclosorus acuminatus 1.811 11.463 0.000 11.625
HAENE Preris muliifida 1.396 4.871 8.542

2% Kalimeris indica 3.904 15.591 10.746 6.417 4.513 6.009
H# Artemisia japonica 1305 8.300 3.525

= 2% Ampelopsis delavayana 3.123 7.897  6.553 9.837 5.388

W% Duchesnea indica 10.068  20.773 10369  7.054 14.545 11928 15.791 11.705 19.328 12.343
UM Gnaphalium affine 1.308  8.703 4.581

LR Carex tristachya 18.244  30.603 14.811 24.241 21.825 28.773 32746 17836 27.886 29.731 20.497
B&H: Adiantum capillus-veneris 4.034 21.754 18.755 25.040
TH7% Chrysanthemum coronarium 1.412 6.075 8.797

WAL Preris vittata 2.609 13.105 5:059 11.840
TS Miscanthus floridulus 13.056 11.286 21.836 19164 29.606  28.939  31.546

JF#E 55 Boehmeria clidemioides 1.816 5.167  3.807 4.643

T H 4R Parathelypteris nipponica 3.578 8.121 9394 6.980  6.328

Y5 Oplismenus compositus 16.124 31620 23.685 15755 21.866 7.873 26.124 12.393  19.155 30782 24.271

R3 MARIMAERERKNEREB BN ESAEE

Table 3 The niche breadth of herbaceous dominant populations of different reconstructing patterns of low efficiency stands of Cupressus funebris

Yrfh psy 3 Pattern

Species Total QMT  XGT “¥MI XY YQ XQ QXY oM  Xxcl ym@ CF CB
HIR Ficus tikoua 2255 17364 2.056 1313 2241 2042 1356 2115 1016 2251 1919

WIEHR Cyclosorus acuminatus 0.693 1.560 1.734

RN Preris multifida 0.656 1.089 1.003

2% Kalimeris indica 1508, 2.048 1760 1.006 1.074 1.098
H3E Artemisia japonica 0.614. 1581 0.693

=2 HH Ampelopsis delavayana 1.361 1.070  1.071 1.090 1.081

W% Duchesnea indica 2152 2.168 1598 1.042 1370 1.334 1713 1305 2221 1715
R Gnaphalium affine 0.647 1778 1.077

B Carex tristachya 2276 2.454 1763 2.374 2282 2,056 2449 2,136 2513 2.364 2.174
BRERER Adiantum capillus-veneris 1.093 2.288 2,047 2.365
14/ Chrysanthemum cororarium 0.679 1.350 2.020

WA Pleris vitiata 1.030 1.719 1.060 1.763
HAYEE Miscanthus floridulus 1.745 1.382 2.107 2353 2250 2335 2.456

JEIT 5 R Boehmeria clidemioides 1.091 1.044  0.681 1.076

T HERBR Parathelypteris nipponica 1.375 1.004  1.378 1.065  1.097

PIHHL Oplismenus compositus 2.239 2368 2190 1.881 2423 1.091 2138  1.062 2.248 2369 2.070

2.3 FAARMRSAA R o A ) AR A A 0 B
H13% 4 WA, RO 6] A9 A A B E B0 AR S BB o 0.123, 0 B A g,
WA B R AT RE (0.120) , BB B ATT0F BRI 14 3 17 14 6T ¢ 905 % 1) RE 0 LA B R AR R | 2 2557 58

E
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Fig.3  Correlation between the niche breadths and importance
value of the different reconstructing patterns of low efficiency

stands of Cupressus funebris
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Fig.4 Correlation between the niche breadths and resource-niche
of the different reconstructing patterns of low efficiency stands of

Cupressus funebris

se s e A Mk REGA BB /K- (P<0.01)

3 e

3.1 BUEXS FOATHY) Z AR R

EW LRI T R BT AR ETOR UM B T B AR B AR R AR B 2 1 R
T AAARZEMR AR T E ALY (19 A ) AP RO+ B e+ AR i {1 2 8 7 A 15 M1 2 R AR AR o i
RORELPE o R THRARTI A RS OR U, e AR 2 B2 A i RO O AR 8 B4, TR T AREACSR L (R AR 2 1
(1) BACSE 3R L e Rl AL 2 R A, 3 ok e R % D PR T A [ o L 285 1) 35 I AR ] 07, YR S bk ke
MBI L AR B BOR T ER S BE AR IR+ 7 i +AR AR T RE AR 2 A M AR T R AR o
(RS D PR T R 2 FR SRR S BE A ey, — R A VA R, (EL 2 B A O T A g bR 3 i
ARHFE A B AL T A AR B, AR AR RS , A 2

i 2 5 | AR B BEERSE A A M) DA 1 (Y A8 | I BB R U EAE A Z R A oG . SRR Z YY)
AR EE N 2 — R TOLIR BRI BUE ™ s AR T IR AR JZ AR L, 80 7 bR R R i e R

http ; //www.ecologica.cn



152 A E = 38 G

GEUR, 7 AT A BE A AR AU A A A MR A U B B T 2 R B0, Gl AR AR R s 1), A2
ZREVEAR , e AR AR AP BEREGS 5 g, ol ] 006 9 0 5 4 3945, 2 o A K B DR A 5 PRUREL ) 039 22 B 9
K, BRI AR AL TO0 S ML, 71 AT 85 0 1 A + R AR SO 7 A + AR X Y B A AR ) 2 R R e K
TERARTE i i T P B2 ) DR R AP EL B A AR TR AR o ) S 4 | SRR AR B A S TR, o5 A R
AL, BN SARZ N B, ZHEPEA R . BT UL PR SO JZ A S MORRR P A 3 D) %
Z AR BE AR, 5 FHAR A 22 o5 B Rt A B U AR AR PRI, BB P S8 0, AL ) 2R IR i R 55
BRI AR 0 2 B0 R AR A R IR B B R Y R B RS AN LA T 7 A2 T PAT 2, B BRI TR AR
JE MR, 5 R TR FRKIR ) VR 250 R B IS ARG JR V& 1 | 3G K e ) BT IR A
SEFLEE AR TS T 13K G TR 53 10 A XA 2R 09 28 AT BRI S T AR B 5 i 7 W A5 U
R BEAR AR A HOE RCRAR TARARZEARS S, FAd AR A [ AR B A U0 T AR S, ] U M ot S0k 7y
Le3% 03 A F OS2 2 30T A R R TE AR ) 22 A 1R A 8L, A + A AR SO i AR Y B 2 AR A ek
ARt M TR AR Z B A3, AR R, A iAo A B R i AR B 1R S i i A7
ARG, AT AR PR Ak LA s A A1 AT B AR, 2o B2 A B AR 1 AR A, 5 BRI I b R AR 0,
WAk T 3 R A R A I AT BOR A ) 2R (e, PR T D R 3 R 41 )
R S Z R R RN 2 — o SO BR A A S (R B R AL A | A 2 i e A A o2k
I MR ZE R B AR AU D S 2% MRS AR g v TR A, REF= LR BE 22 I M 3R A ¥ 0, T =2 s v o0 i
JCRESG N, FR7K B 5 2 125 AR )8 M AT, 3 JEE 1K 23 9 80 £ 0 v 0B 2 2 S AL, A R T L SR W Y
HERMT,

Tt AR A IR RE R R A EA TR , AR P A 3R (i 1 B DB IR B, AR T 3L
FHA A G AR K BER R R W A ) 2 e SR O BAE Rt OCF L 1 B AR IR -, B
it Ot — 20 BOBIEFE | (R AR ) 22 R (9084 I IG S T/ B R A TR 1) AR A7 AR PR s
3.2 HUE X FAR ) A AL T

P i) A AL 98 BE RO, FR W EA SR Y R RE Ty, B e 94 A 2 N PR A A A R
AT AR A SE S fie ) IR R R , UG REAE AR AR LA ik i3 B, T M TSR BT i Je i
TR L AR, 2 BHAR ) 130 22 AN SR AR A 0 58 1, A AR T A MO b 7 2 A9 A A5 8 1 i T AR )
Fift, SRR HTRE S sik , i) T AR A I, BRI A AR P S0, b e) D6 B8 05 < 3 5 gt o A Y
R BHAR T B Wi K, B DAL o H DL 3 0, A 2507 SE AN AR R, RS SR A 5
i TR AR s ] B REA I AR, A )W ) A 2L 5 ) G T AR R SR T R T P L e
T T RSO ST 1R TR B 25, S A R SR AL 7 R A A 2 s T AR REVE 1 4 2
JC. Brown AN A 258 5 FE B MRl BRI FH B8 2 A BE IR, REAE B8RS N RS K AR Z 8N
HEASLTE FER PRI A — E A BRI A B FE A vh REAS A gy o S A 250 5 S T 3 1
IEMSCRA (r=0:916) , BRI AN BA R A 201 58 B, o0 A i B2 ST 5 B IR 7t 55 A 2507 58 B S
T ETEARRIER (r=0.977) , BEHTH Al T o5 1) 98 P BOBR 22 | A 25 00 536 B B A, 3 55 0 IE AR 4 R L
AT S AT — 2

AR SR 1A R AR A S AT, WIS T A I 2, IR RBCE R R,
FAARSEAR A EAT B AR 25 A1 5 BE A LS REA A AT 6 Ml 1T 22 BEVE SR B T A AR SEAR A8 e IR 2 o s AR
JERRA SHEAR + T M + AR P LS R AT 735000 6 Fft 4 Fft (5 FhA 5 Bl 2R T AR ZUAR IS 5 6 i
BUR RS EEREA A AR AR A A AR SR LS T AR Bl 73550 10 Bl (8 Fft 7 FpAN 7 Bl i LEAE v
0 5 1 BEAR RO LR BE A4 AR B AR AR S REAR + B M + BRI T AR b, v 8 BRI
PEARE R 2 AR GIbR . W] LA R s AR AR AR ) A 25 00 ) A8 A0 T 350 T A 2 AR A 284, 4
ABRAESLTERE LS ZE AT 2R BOU R 8 RO R . 70 BHRI0 Vb Hu A P 0k 2 AF 5

http ; //www.ecologica.cn



13 Wrheegs A5 AR R OSSR ) 2 R B R A5 A 153

i, AL R & B BE TR I (RS, 2R, O 35 o Bl 2 3 g LA T A SR AR A MR 2 ¥ BF 5 v A
) 20 R 2 1) DA ARSI A S 2 R AR S SE BE BRI P32
3.3 Bl R AR ] SC R 1 R R

FhE)SC RAELE Y Z LR o TR T 3 A 250 T A8 1T LA 7 H S [ i ) 1 i i) 06 3R
P B Z YRl — A B 2 B S R A 2 A A S A e AR S R R R T
Wb E IR AR LRI R 524 0 R T i G R ol 6] A 250 43 A (0 SH T T B A 0 b 2 5 TR
RT3 28 S sl A2 A5 Y R UL B AR A v 1] 1) A 2507 T B A LR (B4R T 0.2) , BRI BAS B
VE RS T —E IARENE RSO0 B W S, My A1 A BT A A MBI, S AN BB, AR AR ) D] LA
GFIAR AT, FEARTTE R, i TRTRARZ AT 1 ki, 5 EUR AT B R A P AN S R P
SEREAAEY 5 P T OCSAL R T I RN PR AR T IR A Y SR B, 2R S I B AT TR E
B a4, BEFE FEvE 00 R AR, WA B2 nA n] BEIE X QRS0 . VR 2 ARG IA A AR S 0 58 B2 K9
FEEAEAT B BRI AR S S ARWESE b A= 3507 5 BE B A W 18] B AT B8R Y AR S 1 o, An A2 5 g
B ARG HOR WA BN A SO E S WP AT R R S e AR S e A AL S ) A
R 4T DR AT B A A T BERR (i 5 LA R 1) A 252 R PR R REPS E A IR) , % B ) 1)
BARMATAE SR 3X AR A X FREEE I (45 5 AR B4l v A2 (00 5 e R i A5 O T A, 1T A 25 A
D L5 IN R 0l A R A ) 202 oS 5 R ) A 25 A6 5 T S P T 0 R I3 8 U0 ) SAH T 8 L
AR RERE"

4 #Hit

LR JZ BRI 18 A A HURR 1 B0 ) B R S A P R VE AR A B0 RO R EOPRAR ] g s A5
P A AN i+ AR AR O REA AR ) 2 R PE RO i O B, J2 B0 FAE ) B A 5, LA A
R, e B A A A I PEE RS AR SRR + 7 4 + B A A o 3 SR 25 T AR SR TR S M
A SR AR A 5 R AR i e R Xy B AT RICR G TR RS S AR B A T,
R X T AT SR T 52 M BB R A R ZUA T, 0 AR S R e BE AL R RV T A 2
FEPERER T B B AR YIS AR B ARG, I IR 7 | RS IR 7 A=W TN 75 (BRI B0 38 75 A0t — 2B S
R e B XA ARSI T AR JZ I BOE A TR T BREBRAL T OU A M (8 B AR v 45 A, (e 1 B 1 IO PR A5 )
BTV ANEE BT SR P I B SRR RV ST, S T R IR IC B IR AL AT e I Y
AR, TR I RN, 2% RO AR S A A TR 0 ST B B, BT A AR S AR R A A A (EAR,
PR ., BRI 52 S AT, WA b TR0 5K B B, SEAREY) BAT BRI AR VE R Z2 22 1 BRI 1Y A Jie
FITEER | PR 1y o2 55 S AR 9 B N2 . A RS U, Db AL sd 2 gk 8 1k

2% ik ( References) :

[ 1] Grinnell J. The niche-relationships of the California Thrasher. The Auk, 1916, 34(4) . 427-433.

(20 AmE, XET, WER, fO5R, Iz, BEEEn P e e S0 e, Y2 HE, 2009, 17(6) : 579-593.

[ 3] Westman W L. Measuring realized niche spaces: climatic response of chaparral and coastal sage scrub. Ecology, 1991, 72(5) : 1678-1684.

[ 40 A ZRBCE, XU, N3CR, & B A A AR 1 BAS S5 I J HAE A W 2 AR e BT A2 REHE, 2013, 27(1) & 90-98.

[ 5] Tuomisto H. Edaphic niche differentiation among Polybotrya ferns in western Amazonia; implications for coexistence and speciation. Ecography,
2006, 29(3) : 273-284.

[ 6] Kluge J, Kessler M. Influence of niche characteristics and forest type on fern species richness, abundance and plant size along an elevational
gradient in Costa Rica. Plant Ecology, 2011, 212(7) . 1109-1121.

[ 7] Gaston K J, Spicer J I. The relationship between range size and niche breadth: a test using five species of Gammarus ( Amphipoda). Global Ecology
and Biogeography, 2001, 10(2): 179-188.

[ 8] Kraft NJ, Comita L S, Chase ] M, Sanders N J, Swenson N G, Crist T O, Stegen ] C, Vellend M, Boyle B, Anderson M J, Cornell H V, Davies

http ; //www.ecologica.cn



154 A E = 38 &

[13]

[14]
[15]

[16]

[17]
[18]
[19]
[20]
[21]
[22]

[23]

[24]
[25]

[26]

[27]

[28]
[29]

[30
[31
[32
(33
[34
[35

[

K F, Freestone A L, Inouye B D, Harrison S P, Myers J A. Disentangling the drivers of B diversity along latitudinal and elevational gradients.
Science, 2011, 333(6050) : 1755-1758.
Chesson P. Mechanisms of maintenance of species diversity. Annual Review of Ecology and Systematics, 2000, 31(4) . 343-366.
Silvertown J, Dodd M, Gowing D. Phylogeny and the niche structure of meadow plant communities. Journal of Ecology, 2001, 89(3) ; 428-435.
BAIEAE, BRI, TR O Bl E K B AR R X RITRE AR S AR A AL, A= 252A3k, 2009, 29(7) : 3670-3677.

VL, OUIME, DOk, 253 IRZDHME, RGN S PY R AR T ek I e il SRR S A P R S AR S B A A S,
2012, 32(20) : 6334-6342.
RERHE, BEMESC, 2240, Benal, ot Bedb @ I RAR ( Quercus liaotungensis ) REH IS TR o3 e LA AS (TR . AR 28245, 2007,
27(10) ; 4096-4105.
K, R, KR, L & R AR A S AT L. Folk2A4R, 2010, 19(1) : 6-13.

BRIE L, FROTIR, R, £ SRR I LA 2 AR A A LB A FRAE. ARAUMOL K25 41,2007 35(11) .

27-28.

Er

¢l

Laaka-Lindberg S, Pohjamo M, Korpelainen H. Niche breadth and niche overlap in three epixylic hepatics(in a boreal old-growth forest, southern
Finland. Journal of Bryology, 2005, 27(2) ; 119-127.

FENrde, EJOAR, BOKA, 2, X B RE AR NEAR 22 A AL S IR Y. RS AR 2006, 26(6) : 1862-1871.
MR, RS, B, fEEE. Juat il X AR h IS AR S 0. 420, 2007, 26(6) 781-786.

JRAk S, AR, SRS, AR E . BLRID T MR YR T R R R AR A S AL SIS RHIE. AR, 2003, 23(12) : 2741-2746.
XIZEE], BioeE, e, IRALR A MRS FE P R R A AR A3 3. AESFARA, 2010, 29(1) : 22-28.

EF =, KGZE, i, u‘:ﬁi?, . TSR BOE fE £ A SR, WLl RN, 2014, 34(3) : 1

FH, A, WA, SREJL, AT R, RATIE T LR 2L RO B AP A= A BIAS . RALAOll K724z, 2011, 39(10) : 18-
20, 53-53.

2, ZERUT, N, ARG, skl BRI B XM AR AR s AR A 2 R A ML G S . AR RS AR AR, 2015, 35
(8) : 2667-2675.

W, S, ZEeph, sidde, B, ZERUT, R, MRS LS A R + e hT i MR . Aol Bl , 2014, 50(6) : 107-114.
Gallet S, Roze F. Resistance of Atlantic Heathlands to tramplifig in Brittany ( France) : influence of vegetation type, season and weather conditions.
Biological Conservation, 2001, 97(2) ; 189-198.

Cole D N, Monz C A. Impacts of camping on vegetation: response and recovery following acute and chronic disturbance. Environmental
Management, 2003, 32(6) : 693-705.

EAEfG, Hide, BT, $IX0E, TN, B, Y. AR L S A2N TRR AR A S AL S A S R AT, RO AR, 2012, 20
(4) : 626-630.

B3, XEW. EYRTEZAENNE T, o ZRMENNEINE(CT). £WZFHE, 1994, 2(4) : 231-239.

Petraitis P S, Latham B R, Niesenbaum R A. The maintenance of species diversity by disturbance. The Quarterly Review of Biology, 1989, 64
(4): 393-418.

PR L. RARUKAE R ZEREAE AL S BT AWMl R 2244, 1998, 26(2) : 5-10.

KRG, ATER AN B BRI . JL MOl R, 2003, 2(1) ¢ 100-107.

sk BuAAAE. dbnt. Bl it 2004,

X AL BEAR. A% ECPE VA Ak A5 2 50— B R R BRI AL A B 5T ZE 20, 1999, 19(3) : 347-352.

BRI, AT, EEZ. b YR 2 BRI A BT T Y Rh Se A 507 R AE 25244k, 2001, 25(5) : 634-638.

Gao T, Hedblom W, Emilsson T, Nielsen A B. The role of forest stand structure as biodiversity indicator. Forest Ecology and Management, 2014,
330:.82-93.

B3z, IS, AR, SREER, RS, ARRAE, XEH, X, A XS AR YA & s R R . S 4RER, 2016,
35(5): 1177-1181.

b, ARG, WA, LR, DGR, NIRRT B RITR S AR R M. AR, 2013, 32(3) : 558-562.

AR, AW, WP, SR, R, TR L B AR X SRR 2S I SRR, B AR S SAAR , 2009, 20(8) : 1811-1816.
RER, FINL, kqEn, ERE, KR, TXE. AREVSEEEY YR 2R, 825, 2015, 35(14) : 4651-4657.

Macarthur R H, Connell J H. Organisms in communities. Science, 1966, 154(3752) ; 999-999.

FibhE, EF, SRR, F6M0, KRB BRI T/ R YRV R o A2 b A 2 R R AL 5 SR B AR AR 3SR 4R, 2010, 30(6) -
1638-1647.

BB, 2B, A, BB, 56K, REDF, REIAN, A8 ARSI SEMAS 5] S 5 3k AR ES D Re i ma. AR 2524,

http ; //www.ecologica.cn



134

Whzegs A5 AR R OSSR B R A5 A 155

[43]

[44]

[45]
[46]

[47]

[48]

[49]
[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

2013, 33(3): 934-943.

XM, R, HPR, TEM, REIZ, XIS, A A AN T AR X 2 R 7 R K BB AR L. AR, 2013,
32(5) . 1111-1117.

Alofs K M, Fowler N L. Loss of native herbaceous species due to woody plant encroachment facilitates the establishment of an invasive grass.
Ecology, 2013, 94(3) . 751-760.

Brown J H. On the relationship between abundance and distribution of species. The American Naturalist, 1984, 124(2) . 255-279.

Burgman M A. The habitat volumes of scarce and ubiquitous plants: a test of the model of environmental control. The American Naturalist, 1989,
133(2) : 228-239.

Thompson K, Gaston K J, Band S R. Range size, dispersal and niche breadth in the herbaceous flora of central England. Journal of Ecology, 1999,
87(1): 150-155.

Thompson K, Ceriani R M. No relationship between range size and germination niche width in the UK herbaceous flora. Fun¢tional Ecology, 2003,
17(3) : 335-339.

B U, I3, SAFETR, SRR, A4y, ThEE, SEAREE. WKL R A AR SRR, A A, 2012, 31(3) } 561-568.

Falcdo J C F, Dattilo W, Izzo T J. Efficiency of different planted forests in recovering biodiversity and ecological interactions in Brazilian Amazon.
Forest Ecology and Management, 2015, 339(3) . 105-111.

Mangan S A, Schnitzer S A, Herre E A, Mack K M L, Valencia M C, Sanchez E I, Bever J D. Negative plant-soil-feedback predicts tree-species
relative abundance in a tropical forest. Nature, 2010, 466(7307) . 752-755.

AT, BRI, TR, B s B B OR R SE A AR AR S LTSS, Bk, 2006, 5(1) ; 29-35.

By, oA, XURE, BT, RARG, MR BARA TR AR EEA IS AT, Sl 2010, 19(4) : 16-21.

FREYL, ok, Sele, #/0h, AR, /NI R I I T 0R E R E AARR R AS AL SE. A IR AR 2, 2014, 38(6)
576-584.

Silva T A, Batalha M A. Plant functional types in Brazilian savannas: The niche partitioning between herbaceous and woody species. Perspectives in
Plant Ecology, Evolution and Systematics, 2011, 13(3): 201-206.

Littlemore J, Barker S. The ecological response of forest ground flora and/soils to experimental trampling in British urban woodlands. Urban
Ecosystems, 2001, 5(4) : 257-276.

Grime J P. Plant Strategies, Vegetation Processes, and Ecosystem Properties. 2nd ed. New York: Wiley, 2003.

http ; //www.ecologica.cn



