VO AE ) 4] ,2016,36(1):0174—0182
Acta Bot. Boreal. -Occident. Sin.

XEHS :1000-4025(2016)01-0174-09 doi:10. 7606/j. issn. 1000-4025. 2016. 01. 0174

MK ELBEARIFEEEKEN
MEFHIEAZHEMNR

FARLERER B ORLEFALARML.EME L. XEELF O oRrY

C1 P4 A B A Sl A B R AR P B T A S B L DU RS FE 63700952 PUJINA BEE Bl A AR PR XA IRy DU RE 2 628200)

B E.LIKG I A RGBT KNG KT R (Fagus hayatae) B T IR 42, % H1 20 m>X 30 m ML R4 3 34
AR 7 X TV A Wl LS L DR AL L AR 0 T L T R 2 R I R T A I 5 A BT v 5 R A AR 0L
SEDT AT AT SRR (DKL RPN B K H T 3 b 6 4R 45 A ) 129 Bl SRR T 48 B 83
& JFC e R R SR DR s A X R LA IR 32 3T T 2R SR AL S U [ i 23 A O 32 B R G IR R R AR TR
T 2 DL AL A (61,16 20) Il F 2R (23, 14 90) O £, B AR 16 B4R A 3 ORIl & WK 55 XA 7% 43 A1
DX IF7E 114 b 8 DAL AR & o (2 TR A2 b 65 VK 77 X RRRE 1 T B (K B 42. 3700 O REVR I AR 94 . BEVE TP iE A
JZ#) Shannon-Wiener 88 0. 97. B2 @ TAARZ MEAJZ W HEARZ WA F &R (OEREKEN
FREAE S5 R o T GOR I AT 7 Lo 24 0506 IV ORIV 204 ORI o LU 1 S 54. 8104, [ et F i LA AR
R AR ERTRE R (OREEAAE AT R 515K KR AT 20 4 A28 JEAE R 7E o pb 80 T B oA B 36 22
St WRTEI g R AR PR X PN B 3 T 7R T XD A RE  4 I R 22 RE At A TRt b 4 il 2 LA D 0 b
KB - BIEKT M B AR s A Z A ORI A R R IX

HESES:Q948.1576 XEARE A

Characteristics of Fagus hayatae Community and Species
Diversity in Micangshan Nature Reserve,Sichuan

LI Dadong' ,DONG Tingfa' , CHEN Jian®*,SHI Qingmao’, HE Xianxiang®,
ZHANG Shipeng’, WU Dingjun’, XU Xiao'"

(1 Key Laboratory of Southwest China Wildlife Resources Conservation, Ministry of Education, Nanchong, Sichuan 637009, Chi-

na;2 Micangshan Nature Reserve, Wangcang, Sichuan 628200, China)

Abstract: The community characteristics of Fagus hayatae and species diversity in Micangshan Nature Re-
serve (32°29'—32°41'N,106°24’' —106°39'E) of Sichuan were studied on the 20 mX 30 m forest plots. The
results indicated that: (1) there were 129 vascular plant species belonging to 83 genera and 48 families in the
F. hayatae community and Rosaceae was the dominant family. The north temperate, pantropic and east A-
sia-north America disjuncted distribution were the dominant floristic distribution types, which had the
characteristics of the north and south. The main life-form spectrum distribution was Phanerophytes
(61.16%) and Geophyta (23. 14%) ,with relatively fewer other life-form spectrum, which was consistent
with the geographieal location of F. hayatae community distributed in Micangshan Mountain. (2) F. haya-

tae was the single dominant species,and its important value was 42. 37 %. The Shannon-Wiener index of the
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shrub layer in the community was 0. 97, significantly higher than that of tree layer and herb layer, which re-

flected the abundance of species in shrub layer. (3)In age structure of F. hayatae population,the individual

of T and Il occupying 24.05%,IV and V accounting for 54. 81% ,which showed the poor natural regener-

ation in the population. (4) The community structure similarity analyses showed that F. hayatae communi-

ties could be divided into 4 groups with significant differences in species composition. The results showed

that the characteristics of F. hayatae community and species diversity in Micangshan Nature Reserve have

obvious regional features due to the inland.

Key words: Fagus hayatae ;community characteristics;species diversity ; Micangshan Nature Reserve
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Table 1  The features of F. hayatae community fixed plots in Micangshan Nature Reserve, Sichuan
Rk 041 41 1% o T S LR 1 SN
Sample - . . ’ Satarr isturbance Litter Altitude
Place Longitude(E) Latitude(N) Slope aspect Slope/ . ) f

plot regime layer/cm /m
S A4 JR Niusaniao 106°39'15. 1" 32°31'10. 80" ® South 45 1 Medium 5.00 1764
S, TR R[] Xianantianmen 106°40'06. 9" 32°34'10. 00" M South 45 i% Slight 5.00 1601
S; L% 7 Wayaowan 106°38'11. 44" 32°38'10. 28" 7 Southeast 64 T None 3.00 1629
Sy 67 01Hengduanliang 01 106°35'34. 84" 32°34'36. 80" 7 Southeast 70 7 None 4.00 1565
Ss J7{ {5 Changhegou 106°39'17. 3" 32°36'04. 40" Jt North 60 % Slight 4,00 1781
Ss [ EL ¥ Niuleibawan 106°35'47. 54" 32°34'38. 35" 71 Southeast 65 T None 4,00 1606
S, KEEWE Dawujiwan 106°38'17. 38" 32°38'11. 65" 71 Southeast 68 7 None 2.00 1720
Sg %% | Yaoliangshang 106°35'5. 82" 32°34'26. 15" % East 70 7 None 5.00 1698
Sq 49 A1 15 Panhaishijiao 106°35'8. 28" 32°31'23. 64" %4 Jt Northeast 12 #% Slight 4,20 1790
Sio M Huangbailinya 106°34'23. 1" 32°39'29. 64" 754t Northwest 25 % None 5.00 1896
Sit B Tabahe 106°33'30. 04" 32°39'23. 40" 7R R Southeast 40 i% Slight 4. 80 1798
Stz J7 7% B Changwanli 106°38'24. 04" 32°38'13. 99" % Southeast 63 J& None 3.00 1751
Siz EMA A Woheshi 106°38'10. 97" 32°38'19. 07" % Southeast 45 7 None 3.00 1628
Siy BEWTZ 02 Hengduanliang 02 106°35'41. 35" 32°34'34. 50" % Southeast 72 ¥ None 2.00 1595
S5 HiJF % T M Qianhoutangxiace 106°38'16. 87" 32°38'8. 09" 7 Southeast 48 T None 3.00 1683
Sis K% HE Dawanli 106°26'3. 48" 32°36'27. 14" 7§ West 65 7% None 5. 00 1708
Siz Z# Laolingou 106°33'25. 8" 32°39'30. 42" 75t Northwest 18 1 Slight 4. 20 1780
Sis 3t Wutan 106°32'56. 6" 32°40'16. 70" % East 35 i Slight 5.00 1775

Y 6 15 7K 7 BRI 00 2R 15 B R AT e 140 1T
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FEDT A 45 R B . oKk G 1l B K KR T
A IEAT 129 B, SRR 48 Bl 83 J® (£ 2) . fL#
Bl 3% Bt (Rosaceae, 8 J& 11 Fj) s Hk 2 H & F
(Liliaceae,7 J& 10 #) .5 3} B} (Fagaceae.5 J& 15
PO FMARA PR (Gramineae,5 J& 6 F) ; P BR2SHE Y
A SR 6JE 6 B, b RR R 4. 720 PR 3L
A 2R3 @ 5 R SRR 3. 900 B AP A
ALRE 74 J8 118 B, SR8y 91.5% . 54 3 4
B L0 Rl & AT 20 900 2 58 - B LS B, 345 2
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Table 2 The composition of species,genera and families of

F. hayatae community in Micangshan Nature Reserve, Sichuan

i i Noot Speas
No. Family name gcﬁus Dumber
1 H4AF Liliaceae 7 10
2 WEFEE Primulaceae 1 1
3 JEtAER Linnaeaceae 1 1
4 %8} Theaceae 2 A
5 ST D HRL Juncaceae 1 1
6 K3 B Aquifoliaceae 1 1
7 TR} Leguminosae 1 1
8 A4 RL Ericaceae 1 5
9 116l Pittosporaceae 1 1
10 AAPF} Gramineae 5 6
11 2 G ¥} Taxaceae 1 1
12 #BkFL Juglandaceae 1 1
13 FEH E R} Saxifragaceae 3 3
14 He A B} Betulaceae 2 4
15 # % Fl Buxaceae 1 1
16 4 2R Helypteridaceae 1 1
17 H R Violaceae 1 3
18 % F Compositae 1 1
19 723 B Fagaceae 5 15
20 22 %} Orchidaceae 2 2
21 % E A Dryopteridaceae 2 2
22 % 1A 5% B} Lindsaeaceae 1 1
23 L R} Verbenaceae 1 1
24 g gARL Aristolochiaceae 1 1
25 E =Pl Ranunculaceae 3 3
26 ER R Anacardiaceae 1 1
27 WA RE Aceraceae 1 6
28 AR Rosaceae 8 11
29 #i#t Solanaceae 1 1
30 ZAF} Caprifoliaceae 2 7
31 %i % FF Thymelaeaceae 1 1
32 Z B} Moraceae 1 1
33 JELR} Cyperaceae 92 3
34 IRl Symplocaceae 1 2
35 1B R Cornaceae 1 1
36 AR} Pinaceae 2 4
37 B2 B Adiantaceae 1 1
38 Wi Bt Dennstaedtiaceae 1 1
39 TFF Celastraceae 1 2
40 I B FF} Sapindaceae 1 1
41 T fFE Araliaceae 1 1
42 JLBF Rt Schisandraceae 1 1
43 /NEERL Berberidaceae 2 9
44 BB KRl Platanaceae 1 1
45 & Bl Polygalaceae 1 1
46 Z &P Rutaceae 2 2
47 Rl Lauraceae 2 6
48 44 4B} Myrsinaceae 1 1
Bt Total 48 83 129

11 ffLEH AR 10 R (R 2).
2.2 HEURRAK

HiZ 3 AT oK Gt A AR DR X A B 1K 7 X
& 15 DR KAV B, EZE LI 2
IR A 5 DI 1] W o3 A S At B o3 A D 3 4390
r BB R 33.73%0.18. 07%.9. 64 % F1 9. 64 %,
Horp iR o A A 28 J& , EEAL T RE TR AR
JERIEAR)Z K E X R ARE (Quercus) IR
(Cornus) MFE LK IR (Spiraea) 3 s {2 ili 73 A 2 Y
A 15 Jm, EEALTRER R MEARZFEARZ, I Top
J& (Euonymus) 2% )@ (Ilex) .5 454 & (Ardisia)
L& (Smilax) %5 5 75 WAL 3 YN 8] W 43 A1 28 Al
A 8JEIHEARZ AT ARZE £ AR F I8 (Les-
pedeza) .1 K57 )8 (Mahonia) .4 {5 J& (Photinia)
FF]JE (Lithocarpus) & s R i 2584 8 J& . LA
FEAR R FREARZE N AT 0 FE (Juncus) VHE KR
(Viola) (1L & )& (Polygala) Fl g5 T J& (Rubus) 5
2.3 BMELEEEE

KA H AR DR XN 6 15 KT X R V& 1 AR 0 L
(R4 e 129 FiRE W b B 250 & 1 A M
PR Z W m A ZE Y. A 74 F &R R B
61. 1620 : Hu N 2FAE WA 28 Fl, L B ARP R 23. 14005
b L ZEAEW) 10 B 5 SRR B 8. 26 00 R B
JE HILTHT 25 (8 T R — 4R AR AE P (1 i L 43 531 o SRR 4
1 6. 61201 0. 830 . fE L A, K 6 2 i
A6 FD s TR REZ W IR E R LN AL 2 (31 Rl L P
FLZF (28 FO MY 2 o 09 o o7 28 B it 5/ (9 Fif)
2.4 FAREVMEEE

HI % 5 FIE 1 ] 0L FEFR R 2 v & K 3 X 4t
A ATT R R AL B BRI 25 AR
ZEA R LAV O F L oA IV (186 k)L V(190
O G B K K5 TR AR 2 SR B 35. 98 %0, A
X R L 68. 1300 HE B 42. 37 60 BLIA
Witk (Quercus aliena var. acuteserrata Maxim. ) ¥f
B L M ZERR AR EEUSNH N EH
V Gt BAT — € Wil HE BBy 7. 700 i 35—
KoK MR DT B K KHZ T 8RR
HARREH FZUE N H N £, TEMEH5.88%., H
A2 Fhan A )L (Ilex pernyi Franch. ). Pu)I| 4k f%
(Rhododendron sutchuenense Franch. ) F11% K (Eurya
japonica Thunb. )4 T B LA 5. 76 %,
2.5 ¥FhEEH

Yifh Z R BT 25 R R W] (3R 6) . TE R K
H B PTARIZ YA ECH 38, #EARJZE Jy 88, 5L
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A2 N 345 HEARJE N Margalel $850(8. 65) KT AR
J2 (5. 32) FIHLAJZ (4. 98) 5 T 1 £ FE P48 BUfn 1 4
JERRBOT TR AR )JZME AR R FHEARZ., Hik
IR JZ [ Simpson 4§ %1 (0. 77) K T # AR JZ (0.
33)FNEA 2 (0. 72) 5 7 K JZ B Shannon-Wiener 45
(2. 2D RFHEARZ 0. 9D MEAJZE (1. 98) : FF K
JZ1 Pielou 5% (0. 62) K F#E AR JZ (0. 22) FlH A

J2(0.56),
2.6 TEFEREH

WA 18 NFEH L ST 25 R R, BB KE
RIFBEAL T T ARG 89 Bk, 1T ZA 76 bk T2
£ 145 ¥k IV A 186 Fk. V A 190 k. V.V BT
o7 H A R BBz 4 o 27, 1106 A 27. 70 %, 1T
PGB oh21. 14 % . 11 e fr o He il de /o N

£33 MOINKRELEARPERAEKSENBFELEREVEN IR LR

Table 3 Distribution type of vascular plant genus of F. hayatae community in Micangshan Nature Reserve, Sichuan

Sy A2 Areal-type J&# No. of genus H /3t Percentage/ %
1. 5534 Cosmopolitan 8 9. 64
2.2 M7 43 A Pantropic 15 18.07
3. PGS T Y B SE D (] 18T 4> i Tropic Asia and America disjuncted 3 3.61
4. IA 1 B 43 i Old World Tropics 1 1.20
6. B WY I IE I 20 A Tropic Asia to Tropic Africa 1 1. 20
7. BGHF I CEP BE-TL 5 PG V) 43 4 Tropic Asia(Indo-Malesia) 4 4. 82
8. b7 437 North Temperate 28 33.73
8-4 b 1LY F1 g LT [A] W7 2> 4i North Temp and South Temp disjuncted 1 1. 20
9. AW A1t 35 P [a] W7 4> A East Asia and North America disjuncted 8 9. 64
9-1 Z5 . 1 88 P4 BF 8] Wi 43 /i East Asia and Mexico disjuncted 1 1. 20
10. IH{H: #4204 Old World Temperate 2 2. 41
14. ZR .43 4ii East Asia distribution 5 6.02
14-1 H [H-= L fE Sino-Himalaya 2 2. 41
14-2. ' [H-H 4 Sino-Japan 3 3.61
15. 1 E 54 4316 Endemic to China 1 1.20
41t Total 83 100

F4 OIRECLEARPEEEKSRNBEEENEFTRIL

Table 4 Life-form spectra of F. hayatae community in Micangshan Nature Reserve, Sichuan/ %

el NCIE S o L 2 N2 KR 2R B i 2 W R
Sample plot Meg?Ph MesoPh MlCl’E)Ph NanoPh (,hama}ephyte Hemicryptophyte (Jeop‘hyte Therophyte
(MGP) (MSP) (MCP) (NP) (Ch) (H) (G) (T
N 6.25 50. 00 25.00 0. 00 6.25 0.00 12.50 0. 00
Sy 6.90 41. 38 24.14 0.00 3.45 3.45 20. 69 0.00
Ss 5. 00 40. 00 20.00 5. 00 10. 00 5. 00 15.00 0. 00
Sy 9.52 28.57 47.62 4.76 4,76 0.00 4.76 0. 00
S5 6.06 42,42 30. 30 3.03 0.00 6.06 9.09 3.03
Se 4.35 21.74 43.48 8.70 4,35 4.35 13.04 0. 00
Sz 5.88 29.41 29. 41 5.88 0.00 5.88 23.53 0.00
Ss 5. 00 25.00 45.00 10. 00 5.00 5. 00 5.00 0. 00
Sy 12.50 29.17 8.33 12.50 8.33 8.33 20. 83 0.00
Sio 6.67 33.33 23.33 3.33 6.67 6.67 20.00 0. 00
S 25.00 25.00 25.00 8.33 0. 00 0.00 16. 67 0. 00
Si2 5.88 29,41 35.29 5.88 0. 00 5.88 17.65 0.00
Si3 14.29 28.57 28.57 14. 29 0.00 0.00 14. 29 0.00
Sy 6.25 37.50 31.25 12.50 6.25 0.00 6.25 0.00
Sis 13.33 40.00 26.67 6.67 0.00 0.00 13.33 0.00
Sis 8.00 28.00 32.00 8.00 8.00 4,00 12.00 0.00
Si7 9.09 22.73 27.27 9.09 9.09 4,55 18.18 0.00
Sis 8.70 30.43 21.74 4.35 4,35 8.70 21.74 0. 00
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Table 5 Important values of species in tree layer of F. hayatae community in Micangshan Nature Reserve, Sichuan

P

Species No.ﬁkfglam RA/% RP/% RF/% v/%
B KEN F. hayatae 477 45.65 68.13 13.33 42.37
BV BR Quercus aliena var. acuteserrata Maxim, 79 7.56 9. 60 5.93 7.70
K KE K Fagus engleriana 87 8.33 4.12 5.19 5.88
Wi LR Ilex pernyi Franch. 48 1. 59 0. 84 11. 85 5.76
PO N1 ¥ B Rhododendron sutchuenense Franch. 48 4.59 1.21 5.93 3.91
#A Eurya japonica Thunb. 55 5.26 0.84 444 3.51
H Wit Castanopsis fissa (Champ. ex Benth. ) Rehd. et Wils, 17 1.63 4,77 2.96 3.12
# K2 Tsuga chinensis (Franch, ) Pritz. 14 1. 34 0.46 5.19 2.33
U B8 46 Dendrobenthamia japonica (DC.) Fang var. chinensis (Osborn. ) Fang 20 1.91 0.55 4,44 2.30
AEIHS Pinus armandii Franch, 19 1.82 1.25 3.70 2.26
KA Carpinus turczaninowii 15 1. 44 0.34 2.96 1.58
A K Cyclobalanopsis gracilis (Rehder et E. H. Wilson) W. C. Cheng et T. Hong 27 2.58 0.55 1.48 1.54
2% X Cyclobalanopsis oxyodon (Miquel) Oersted. 14 1.34 0.91 2.22 1.49
HeAR Betula 9 0. 86 0.37 2.96 1.40
FL8Y Rhododendron simsii Planch, 18 1.72 0.24 2.22 1.39
H 8k Quercus fabrei Hance. 11 1.05 1.09 1.48 1.21
WA Pinus tabuli formis Carriere 15 1. 44 1.27 0.74 1.15
H WM Acer davidii Franch. 16 1.53 0.22 1.48 1.08
%% Camellia japonica L. 5 0.48 0.08 2.22 0.93
HA 19 Bz # Total of the other 19 species 51 4.91 3.15 19.24 9. 10

T RA X 2 B2 s RP. MR 53 B2 s RE. AR SRE : TV. BB

Notes: RA. Relative abundance; RP. Relative prominence; RF. Relative frequency; IV, Importance values.
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Fig. 1 The breast-height diameter structure of F. hayatae

population in Micangshan Nature Reserve, Sichuan
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Table 6 Species diversity of F. hayatae community

in Micangshan Nature Reserve, Sichuan

JZIK Layer S Dy Ds H J
i KJZ Tree layer 38 5.320.77 2,27 0.62
HEAJZ Shrub layer 88 8.65 0.33 0.97 0.22
FARJZ Herb layer 34 4,98 0.72 1.98 0.56

e S, MW FE Dy Margalef #8855 Ds. Simpson 4§ 1 ; H. Shannon-Wie-
ner 5 %1; J. Pielou 54k .
Notes:S. Number of species; Dys. Margalef index; Ds. Simpson index; H.

Shannon- Wiener index; J. Piclou index.
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Fig. 3 MDS ordination of F. hayatae community

in Micangshan Nature Reserve. Sichuan
FR AL A A= T 3% 45 07 T AL AR AT RE A BLRR . AT
KB BB KT MR A 4E B R 129 FhoR R
48 Bt 83 Ja s Horb 5E L B AR 0 A R SR
TERETS P b b A7, H 8K KK X R
i PE R CTDO T o5 H il o 60. 24 96 . $4H 1 5T
(RO BT 5 o il 28. 9206 AR #0742 45 i ik 52
FTIX 28 73 B 46 2R v il Al s 0 3 T 1) LE fE Il A
FE O AT LA A 5 7 AR XA PR ORI e R T i
Tk s A1 ARAT 5 KT KRRV PR IR A HE (T/RD
2,08, S H i DR A s 7R AR A KR P
S . ik 5 R R A X 2R e A W XA ST
FEURIEAR — 2, MO, BATE L BRAE & KT
XA 7 Ak T bt ol A0 A ey 8 X R L X R o

i SR Ry I 2 B PRI Tl Al S i rp i XY
TP 2 v T R I B AR R S A3 A A, — T X ]
RE A HH 8 T —FhA W B 9% (B8 K5 X BF
D MCH B B AR TR iR 2. o —
J5 T AT e R Ry BV K XIRE T o A AR R 1
500~1 900 m (1 DX 8l PN » 3t B e 26 HRCHT [X 3R I AR )
G332 BN BRI DT BOL XR A ik . 58k
AR S BRAETE 0 A 06 R 1% DA = (2 2 9 o0 5 T
b T 20— A A ) A R AT = H b s A 2E L DA
AN I R VA e o 5 LR AN NI =R A2 K 7 K
Ao ARG T AT R S i B 5T A IS R Y
AU AT AT 23 52 B HE V& T 6 b 15 4 L 26 B 5K A
SAFIRZM . SRy b X6 AN [ VB 1) o 7 ZE A
BT T 8031, 45 3 Kk PG 25 1 31 00 3 o H L ] 7%
R MR (1 565~1 629 m) BE M Y &5 A7 25 4
YV ¥ 4 b (80, 73%6) K F i # (1 683 ~1 764
m) FEHL(79. 330 A H (1 775~1 896 m) A b
(71.28%) , eI H KR 6 ZFAE W 1 20 A £ 5 2 g
S AR AE R I IS S X B e AR ) AR i T
A T 43 A B B wl B2 1L - B Ll Ml DX AR ) AR
T TR AL B (A BIF 9 25 A — BT R T AR B g A
Hb R 5 /N (1 565 ~1 896 m) , H. 5% i 4 3% 7
TE R BR TG S TR R A I A R
LS R ATt — 2588, 5 —JrmL. kR
S3AT AT LA U b S B B 9 TR A AE L PE . SR
Primer 5. 0 #MFXK G BRI XK 18 &
EAKERREE TR, SREW . ZX BN EE
KENBER 430 4 A2 H ANOSM i i 5
B 2 PR IR A SR W] 4 A SERE LA U] s R
(P=2.0%,P<C0.05;0. 1<"stress<C0. 2) , j3 K 4%

HBHMME . KB T BT 8 MM AR,
TEZIEBEREARZ H R FAT i P da A . KA P
Mo O BEHh 10 FUREHE 17 55 il B b 7E b B A E b
FABRECIE . B 136 T 4 DA HL A BEVR % S B
HATY R £ 5 e BFErh e 2 AR 5 5L
A M 7E b A B ARG . RBEIV AR T 5 A
FEHLARESS I SR A JZ MR T . A 4
FFEHL 16 SHAAE B A E FAHRRIG, &
SR IR 3 AT & A Y e s T RO B A
AERT A5 76 A L o LA 4 S A/ o8] A 17 245 2 L oK S A
559% 3 A BRI A B iy 359 Ry o A S LA ALY £
SRRV o HL 4 R B R S0 Bl A /N R TR R A T
KT ZRMRTE V5 MW A SR 11 I 58 fife e S v R e B S
JK AR B BIF 9 38 BSOS - HE SR Ay FUK AL A



14 BRI EFWIKE I B RRI X G KT KR = R AL S 2 R PR AT 5T 181

e SE i 2 AL T i 28 2 A AR DL A b 3 SR ) M
AEAIREES B v A B R T AR L. PRl
FBLH 5 A SR AR L) B v AL R B 2 A .
Sh RN e R 22 57 B3 R B W R R 2 85
AR o AR R IR RS . A O ORE 3t 3 A Ok
Wl I B A, AR RS2 AR, BT
RAE MR B 5 HoAte 3 SR 58 42 AN [R] ) B v R AIE

TR A7 % 445 A 2 B 019 — > B R AR
A LLRC e B AR TR DL . R Gl BRI IX B
15 KT KRR Hh 4y B R B A 2 Al A A D R
FICHER 285 28 AR A PRAR XS B2 22 1 0 2 T AR e
FWZ XN B 5 78 KT URPRE B B 28 B8 A )L
A — HSZ B SN RR ) 8 FhORE AT BE Y BE AR Y
P B B AR W SRR 2 BB R . B AR A Y
LZERRE . BIEAKH MREAE A SR AR P
S0 AR B D, T BRI KT X 4B S AR
PR GHEAR SR J2 TR AR 816 6 B0 858 16 58 4+ TR » 45 i 19
ARARSCT RIS 75— HaEKE XA
B3 SR RE 0 AR X A5 L B RE O AR 22 B B

SE K

(1] BRFoe, i w, BRA. % ki £t 258 KEKX
[M]. &b AT BB 7 51 2 bk 55 JRy 20111 1-26.

(2] 5% S, SAWL & B 5. WLWE B0 A K H X R

2006-2011 4R GB S A5 R H 5 AEB R R [T ] ) PE A . 2014,
34(4):478-483.
GUO R,WENG D M,JIN Y,et al. Topography related regen-
eration dynamics of Fagus hayatae during 2006-2011 at Qingli-
angfeng Nature Reserve in Zhejiang Province[ ] ]. Guihaia,
2014,34(4) :478-483.

(3] faf ROEIEH.EH 5.5 LKL BRI X & K H XAk
HEFFRHERTIE LT . AR T R 2 24, 2008, 42(2) . 272-277.
HE J.WANG Z X, LEI Y, et al. The study on coenological
characteristics of Fagus hayatae community in Qizimei Moun-
tain Natural Reserve[J]. Journal of Huazhong Normal Uni-
versity ,2008,42(2) . 272-277.

(4] BRI7HR. Wi VLI B0 & 1 /K XM 19 B v R AE LT ] Wi V0K 2
24,2001,27(4) :403-406.

ZHANG F G. The community characteristics of Fagus hayatae
forest of Qingliangfeng Mountain in Zhejiang[J]. Journal of
Zhejiang University +2001,27(4) ; 403-406.

(5] AR, ok & BRIEHR, 5. 15 Bl B AR IR X & K X
YR ZREERT S LT ). WAL R . 2009,29(4) < 1-6.
WENG D M,ZHANG L,CHEN X D,ez al. Species diversity of
Fagus hayatae community in Qingliangfeng National Nature

Reservel J]. Journal of Zhejiang Forestry Science and Tech-

U, KT XA AP HRE T %% 25 R4l i i
(i) 5 A AT 2 g R AR B AN R R

SBURS RS R EVE NN IR Y - 3% & Rl
SEIE L X B S OKE KRR A S R IR
I AR X G W K E X BEIE B A Y Rl (129
Fir 83 J@ 48 Bl) 2 AR AR M FEAE o5 — 7 1H 5 K 5
VO A 11 R bR 2 b T e AR DR AP X B T K T X &)
ARG B 2 TR KRGl B AR R X
WEEARETX T AL (24,0520, V.V
P AR K (54, 81 %6) - BB H b e K AR W8 A R
FRRF s A S TE 5 V8 K 5 XRE I8 20 A e B 7 T . oK
1l H SRR X5 U I M X 25 S Al A A T L DU VA
LL NI T 0 5 Y UK 35 X RE Y& 1 43 A T ARLE 650 Al
1000 m 2245, K& th B AR ORI X B 1 K X
VEN A F 1 500~1 900 m, BN K KGN
H AR PR X P 1 £ 18 K T XA R V% 4R AE 0 22 R 1 K
S PR P il G e ) A5 N K AR B S5 T ML X
T 7K T XURE V8 AH E © FLAT B S 1) b R

nology+2009,29(4) :1-6.

(6] TXH.HAM.& .5 kAR RY X & WmKE X H#
o LT RN R 2 L ) 29BN 4 T LT ). WR L K A 2 4. 2014, 41
(5):583-592.

DING W Y, WENG D M, JIN Y, et al. Density-dependent
effects on dominant tree survival in an Fagus hayatae commu-
nity located at Qingliangfeng National Nature Reserve[]].
Journal of Zhejiang University ,2014,41(5) :583-592.

[7] CRSCHE. AW 88 %, & KT K ISSR-PCR & & #918
L] A MO B 5 2009, 36(2) 1 18-22.

SONG W J.JIN Z X.L1J M.et al. Optimization of ISSR-PCR
System of Fagus hayatae[]]. Journal of Fujian Forestry Sci-
ence and Technology ,2009,36(2):18-22.

(8] HEZ AT P WL 5. Wi fE i K DAL AR E AR 4L

WS MY AT FMR.2004,28(2) :252-257.
XIAO Y A,HE P,LI X H,ez al. Study on numeric dynamics of
natural populations of the endangered species Disanthus cer-
cidifolius var. longipes[]]. Acta Phytoecologica Sinica 2004,
28(2):252-257.

(9] ska&FE. X0 MG 2800 5. JU e (L 275 WAL & Al 40 1 7 BRAZ b
AR B AT ] A 42452 4, 2008,32(5) . 1 146-1 156.
ZHANG Z X,LIU P,CAI M Z,et al. Population quantitative
characteristics and dynamics of rare and endangered Tsuga
tchekiangensis in Jiulongshan Nature Reserve of Chinal[ ]J].
Journal of Plant Ecology ,2008,32(5):1 146-1 156.

(101 Br KRG BHARRYIXKE XS (Fagus) 585 5 45



182

(LT

L7/

36 £

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(I b [ B A ML) B 2014,33(2) 1 47-52.

CHEN J. Report of investigation on Fagus of Micangshan
Nature Reserve[ J|. Chinese Wild Plant Resources,2014,33
(2):47-52.

POCS T. The epiphytic biomass and its effect on the water
balance of two rain forest types in the Uluguru Mountains
[J]. Acta Botanica Academiae Scientiarum Hungaricae
1980,26.:143-167.

EBE BRI TR KRR A gL ). R AT
1996,16(4) :369-404.

WANG X P,LIJ Q. The study of beech forest classification in
Guangxi[ ] ]. Bulletin of Botanical Research,1996,16 (4) .
369-404.

Ao B % KA LU AR X 4 42 09 N8y R AE S AR A 5 LT K £ 4R
FFeFEH.1991,5(4) :73-79.

HE Y R. Study on protective fertility and properties of soil
fertility in forest region of the Micangshan[J]. Journal of
Soil and Water Conservation,1991,5(4):73-79.

SEAEAR. = 7R R Y 43T X BT & e A B AT
1991,(S):1-139.

WU Z Y. The areal-types of Chinese genera of seed plants
[J]. Acta Botanica Yunnanica ,1991,(S) :1-139.

oA A A AR A2 UM AU AT i S B0F AR L 1990 142-
147.

Iy . A YT VR 2 T I B 5 v o ZFEE R B2 Oy
HCD] LY Z R 1994,2(3)  162-168.
g - X R WL A W BE VR 2 R TR A D T o 2 A 1
BETTE CIOM ] 2 21,1994 ,2(4) - 231-239.

5w P, AP R 2 R PRI B O i [ M/ /8 A T s - AR
W EZAEPER R Or k. JE Rt BB A R AR AL 1994
141-165.

ity A S SCHR HE . IR 1L AR A BE L 1 43 BT LT ). 4B 4z, 1953,
2(3):349-370.

QU Z X,WEN Z W. An ecological observation on the Lang-

yashan woods, Anhui Province [ ] ]. Journal of Integrative
Plant Biology.1953,2(3) :349-370.

J g, sk, KA Z 0 ST PRIMER (¥ 77 v J5 2 )%
JUAEIE R RE 3 A2 2 2 pg R L. 35 B P K% % 4R L 2003,
33(1):58-64.

ZHOU H,ZHANG Z N. Rationale of the multivariate statisti-
cal software PRIMER and its application in benthic communi-
ty ecology [ J]. Journal of Ocean University of Qingdao,
2003,33(1) :58-64.

Mo R B, AL =k P ORI VI B 28 R A5
W2 T AR L], -5 3R A 27 4, 2010,16(4) - 555-560.
YANG S R,GAO X.MA B S,et al. Seasonal dynamics of fish
community in Mudong section of the three gorges reservoir of
the Yangtze River, China[ J]. Chinese Journal of Applied
and Environmental Biology.2010,16(4) :555-560.

T A2 XN I, S5 2 L BRR A R AR B 2 M

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

WEFELT]. MRt 2A 2241, 2015, 33(3) £ 311-319.

FANG Q,LIU Y Z,LIN Z H,et al. Research on Quercus
variabilis community characteristics and diversity of Yunju
Mountain[ J |. Plant Science Journal ,2015,33(3):311-319.
PR A Z3 W A 9 DX AR 1 R BT e R IR LT 1. AW 20 285
42 .1994,32(5):389-410.

YING ] S. An analysis of the flora of Qinling Mountain
range:its nature,characteristics,and origins[J]. Acta Phytot-
axonomica Sinica »1994,32(5) :389-410.

YL b 7R S LR A T v A 0 R Y LU AR RS LT . M 2
1994,36(11) . 884-894.

JIANG H. Study on life-form spectrum of plant community in
Dongling Mountain[J]. Acta Botanica Sinica ,1994,36(11) ;
884-894.

FIGA) R RZ B 5l - AR b b X 52 AR A I A T % L
1], bkl B2 .2000.36(3) : 118-121.

YU S L,CHEN L Z,MA K P. Life-form spectrum of vascular
plants of Quercus mongolica communities in North East China
[J]. Scientia Silvae Sinicae ,2000,36(3):118-121.

SR, HOMAR . FM AR P A T AR A A AR P
MAEBE . 1990,10(1) : 31-40.

CAI X S,HUANG ] F. An approach to the vertical distribution
pattern of plant life forms in Wolong Natural Reserve ]J]. Journal
of Southwest Forestry College y1990,10(1) :31-40.

R R AR v R - R 1l DR D R A T
B R L) M A 35 224, 1998,22(1) £ 51-59.

GUO K,ZHENG D, LI B S. The characteristics of plant life
form spectra in the Karakorum-Kunlun Mountains[ ] ]. Acta
Phytoecologica Sinica ,1998,22(1) :51-59.

CLARKE K R. Non-parametric multivariate analyses of changes
in community structure [ J]. Australian Journal of Ecology .,
1993,18:117-143.

CLARKE K R,GORLEY R N. Primer 5. 0: user manual/tu-
torial. Plymouth, UK Primer-E, 2001.

KoL BkAdn, ok W T E AR DR XA R TR AR MR T A
B R BB A R[], A 542, 2003,23(3) 1 421-427.
ZHANG F,ZHANG ] T,ZHANG F. Pattern of forest vege-
tation and its environmental interpretation in Zhuweigou,
Lishan Mountain Nature Reserve[ ] ]. Acta Ecologica Sinica ,
2003,23(3) :421-427.

TR SCUL 735 A R SO L A5 R VL b e A X A AR R
mig B2 (1. LM 24 . 2013,31(3) : 280-286.

ZHANG W J,NING J C,SONG K C,et al. The response of
vegetation cover to the variation of heat and water conditions
in upper Minjiang watershed, China [J]. Journal of Mountain
Science,2013,31(3) :280-286.

VAL B bR A A 2 [MOL bt o B RO H RAL L 20030 155+
156.

(%3 . % #7T4)



