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Characteristics of Fagus hayatae Community along Altitudinal Gradient in
Micangshan Nature Reserve, Sichuan
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Abstract: The aim was to understand the characters of Fagus hayatae community in different habitats. The species
composition, flora character, life form, importance value and species diversity along altitudinal gradient in Micangshan
National Nature Reserve, Sichuan were studied. The results showed that species number in F. hayatae community was
different with increment of elevation. The north temperate distribution was dominant in F. hayatae community, and the
proportion of dominant floristic distribution had positive correlation with elevation. The main life-form spectrum was
phanerophytes. The important value of F. hayatae in tree layer increased along altitude. The diversity indexes of F.
hayatae community in middle altitude were lower than those in high and low altitudes, showing the characters of less
species and low diversity. Therefore, the characteristics of . hayatae community had obvious difference in different altitudes.
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I8 32 E A TP AE R TV DR 2 FEIE L AH 53
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DR s AR o A4 T e FE HE fr) R VD B U ) 2
AP R R B ) X e R A
VIREVE R B AT 2 2 5000

BV KTF X (Fagus hayatae Palib. ex Hayata) y
72 BH(Fagaceae)/K 5 X J@v& IR A, 23R ERFA 1
WA, NER G, EEM TR
GV B I BB L X DA B W VLA R I 22 7K 5
PRTeE Y, SRR, £ DU IR A L R AR AR
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Th A AR FE IR 55, A TRV Ot & i
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KA 1l H AR ORI X AT e A VS KT XA 1) — A
I A X U5, B & K X BRI B M 5 R N
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U1K At F AR OR3P X2 A H AT K S XS
TV PRAF AR B R B R IX, A DU )1 2 AL 2T
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Table 1 Features of Fagus hayatae community plots in Micangshan Nature Reserve, Sichuan

bz Feth 2 SR Whm)  PREE) 40| Gzl TeREE
Elevation Plot Longitude (E) Latitude (N) Altitude  Average slope Aspect Canopy density Tree density

1% Low W 01 HDLOL 106°35'34.84"  32°34'36.80" 1565 45 B South 0.85 72
T 02 HDLO02 106°35'41.35"  32°34'34.50" 1595 45 B South 0.90 55
FEERIT XNTM 106°39721.89"  32°34'10.00" 1601 64 %M Southeast 0.70 144
- B4 NLBW 106°35'47.54"  32°34'38.35" 1606 70 %M Southeast 0.80 55
EM&F WHS 106°38'10.97"  32°38'19.07" 1628 60 It North 0.80 36
FLZS WYW 106°38'11.44"  32°38'10.28" 1629 65 %7 Southeast 0.75 79

F Middle {53 FM QHTXC — 106°38'16.87"  32°38'08.09" 1683 68 % Southeast 0.78 42
FH | YLS 106°35'05.82"  32°34726.15" 1698 70 % East 0.65 63
K% H DWL 106°26'03.48"  32°36727.14" 1708 12 %4t Northeast 0.97 59
KIRIEE DWIW 106°38'17.38"  32°38'11.65" 1720 25 7k Northwest 0.95 35
JHSHE CWL 106°38'24.04"  32°38'13.99" 1751 40 4B Southeast 0.90 23
4R NSN 106°39'15.10"  32°31'10.80" 1764 63 % Southeast 0.65 110

i High L9 WT 106°32'56.60"  32°40'16.70" 1775 45 % F Southeast 0.75 58
LM LLG 106°3325.80"  32°3930.42" 1780 72 /R Southeast 0.82 37
J i CHG 106°39'06.50"  32°36'15.19" 1781 48 4® Southeast 0.74 115
JLHEA ) PHST 106°3508.28"  32°3123.64" 1790 65 PG West 0.72 36
AR TBH 106°33'30.04"  32°39723.40" 1798 18 7k Northwest 0.95 47
TS HBLY 106°3423.10"  32°3929.64" 1896 35 % East 0.95 43

2 PR BRI X 5 KT MR R 35 A

Table 2 Dominant species of Fagus hayatae community in Micangshan Nature Reserve, Sichuan

% IR Low elevation gk Middle elevation =R High elevation
Family J&EL Number — Fh#l Number JEH Number  Ffidi Number JEH Number  Fh# Number
of genera of species of genera of species of genera of species
1 B &% Liliaceae 2 4 3 3 5 7
2 11 %5F} Theaceae 2 2 2 2 2 3
3 HA91EF} Ericaceae 1 3 1 3 1 4
4 ARAE} Gramineae 2 2 3 3 4 5
5 JRH R} Saxifragaceae 0 0 2 2 1 1
6 HEAF} Betulaceae 2 3 1 1 2 3
7 #3F} Violaceae 0 0 0 0 1 3
8 553} £l Fagaceae 3 7 5 9 4 10
9 2%} Orchidaceae 1 1 2 2 0 0
10 % E B F} ryopteridaceae 0 0 0 0 2 2
11 FE A} Ranunculaceae 1 1 0 0 2 2
12 AR} Aceraceae 1 3 1 1 1 4
13 HEHUFL Rosaceae 4 4 3 3 4 4
14 ZAFL Caprifoliaceae 2 5 2 5 2 4
15 J5HEL Cyperaceae 2 2 1 1 2 2
16 IR Symplocaceae 1 1 0 0 1 2
17 A%} Pinaceae 2 4 2 3 2 2
18 T %l Celastraceae 1 1 1 1 1 2
19 /NEER} Berberidaceae 0 0 1 1 2 2
20 277 %} Rutaceae 2 2 1 1 0 0
21 %%} Lauraceae 2 3 2 2 2 4

IR ARG %P (Rosaceae; 4 &
4 ). 723} Bl (Fagaceae; 3 J& 7 Fi)FI 2 4 Fl(Caprifo-
liaceae; 2 J& 5 F); AFIREEE IR ARG 72

(5 J& 9 ). EAN3 JE 3 FFIE & FH(Liliaceae; 3
J& 3 M) miER R P IRARIE T ARG JE T .
e 2FEH4 J& 10 F)FIRAE Gramineae; 4 J& 5 7).
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U1 KAt F AR AR X SIS K T XA 11X
FRA ¥ UG o A SRRz 3y o A SR AL
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Table 3 Floral composition of Fagus hayatae community in Micangshan Nature Reserve, Sichuan

J& %L Number of genera (%)

P I
Aiﬁ_ﬁp%s {iR5%7 HER R
Low elevation Middle elevation High elevation
1. HF 545 Cosmopolitan 8.70 5.00 12.73
2. {Z A4 Pantropic 21.74 15.00 12.73
3. Ay I AT 52 PN (R 5T 40T Tropic Asia and America disjunct 6.52 7.50 5.46
4. IAtH #4341 Old World Tropics 2.17 0.00 1.82
6. FHy LI s JEYI 531 Tropic Asia to Tropic Africa 2.17 0.00 0.00
7. FHy LN (B FE-T5 >R 76 37.) 7341 Tropic Asia (Indo-Malesia) 6.52 10.00 5.46
8. JLiR A7 434 North Temperate 3261 35.00 38.18
8-4. LI FH R I (4 W) IRV 43417 North Temp and South Temp disjunct 2.17 0.00 0.00
9. ZRIVAALSEIM I 734 East Asia and North America disjunct 435 15.00 9.09
9-1. 7= 30 A5 P4 5F 8] Wi 734 East Asia and Mexico disjunct 2.17 0.00 0.00
10. IH{H SR 45 Old World Temperate 2.17 2.50 1.82
14. %4345 East Asia distribution 0.00 2.50 7.27
14-1. 1 E-5 54 Sino-Himalaya 2.17 0.00 3.57
14-2. H1[H-H 4 Sino-Japan 435 5.00 0.00
15. #EFFH 54 Endemic to China 2.17 2.50 1.82
&it Total 99.98 100.00 99.95

2.3 RN BEE EE RGN

HH 3 4 W L, 12 X s 6 28 ) 18 B V&
oy B9 B o 4 T A, FEAR S ORI SR
N 66.67% 66.00%F1 58.75%. =i 2EMY)F

4 DR E RO IX 6 7K YRR R ) 2R

LD N RN VAZR K7 DS SRR N L VA2
P AN = 7 2R AL 00 30 7 4.51%A00 6.35%. 1tk
b, —EEEYB D, NAEREREI, A5
1.25%

Table 4 Life-form of Fagus hayatae community in Micangshan Nature Reserve, Sichuan

HegE KK Low elevation ik Middle elevation iR High elevation
Life form Tl Number % Tk Number o g Number %
of species of species of species

K 2F Megaphanerophyte 3 455 2 4.00 4 5.00
%547 2 Mesophanerophyte 19 28.79 14 28.00 20 25.00
/NS ZE Microphanerophyte 18 27.27 13 26.00 19 2375
#1757 2 Nanophanerophyte 4 6.06 4 8.00 4 5.00
&t Total 44 66.67 33 66.00 47 58.75
Hb_FZF Chamaephyte 4 6.06 3 6.00 4 5.00
H[fi 3 Hemicryptophyte 3 4.55 3 6.00 4 5.00
T 2 Geophyte 10 15.15 9 18.00 18 22.50
—4E4: Therophyte 0 0.00 0 0.00 1 1.25
A Liana 5 7.58 2 4.00 6 7.50
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2.4 BHRNFARBYFHEEE. HESHENEE

SENRi) -2

FEIE T AR G /K XA B ZE B R T
T ANWTEG R, H A IRHEHA R I G VB /KT X
FEN 39.04, B A ER(Quercus aliena) N 15.38, H
R 19 FAEYIE/N T 10, HEE KT 3 H0A 137, /)
T 1B 4 Fh(EE 5). PR G 187K E M E
FUHAN 40.85, KOIKEN(E engleriana)y 14.17,
Bk iR 10.16, HAx 15 R38N 10, BEEA{E/
T3MA 128, N1 IE 2 . migREE+h
BVEKE X EEEA 44.43, EIHHE(Castanopsis
fissa) N 7.19, HA 25 F¥/NT 7, EEENT 3K

5 PUNARA L EARERAP X 6 7K X R AT A 2 e 3540 A o 24

20 F, N 1A 8 MGER 5). HIEIRFIIYIR
/b (22 By, HRACHER (28 B, mifdk i (33
). 7&FF B (Margalef) ¥5 2L . £ F¥ %k (Shannon-
Wiener) 8 #% LA & 351 5] (Pielou) $8 HU7 1HI , 14K 43
AN 3.59% 1.28%F1 0.44%, TR 5N 2.92%.
1.03%A1 0.36%, miEiks N 4.64%. 2.08%7F!
0.63% (K 6)o TEARMIT-IIMIE S - XA ey A0 159 1y
[MARLE Stk s, 73008 22.34 cm. 18.08 m Al
20.30 m®, JEARIELAZ (K71 55 5 R v JEE A it
W, 7N 61.86%.1.72 m F1 19.34%.31.11 cm
(R 7). XL S /KT XA AL gtk XA A
VIR RS R R 5 FEAR IR AT

Table 5 Importance value of dominant tree species of Fagus hayatae community in Micangshan Nature Reserve, Sichuan

K4 Low elevation 154K Middle elevation iR High elevation
R s HEE . HEE ke HEHEE
Species Importance Importance Importance

Number value Number value Number value

1 BIE/KTE N Fagus hayatae 175 39.04 150 40.85 152 44.43

2 KoKW F engleriana 8 1.71 65 14.17 14 3.58
3 BLViMAR Quercus aliena 53 15.38 25 10.16 1 0.84

4 W )LH Tex pernyi 16 6.68 17 6.36 15 4.69
5 WK Eurya japonica 32 5.94 23 5.38 0 0.00

6 VU JIALRS Rhododendron sutchuenense 12 3.64 16 6.01 20 291

7 121K Pinus armandii 10 434 1 1.05 8 1.64

8 WMAS P, tabuliformis 15 3.71 0 0.00 0 0.00

9 HIHE Castanopsis fissa 0 0.00 0 0.00 17 7.19

10 kA2 Tuga chinensis 1 0.94 3 1.40 10 4.15
11 VU BEAE Cornus kousa 8 1.63 0 0.00 12 4.47
12 H#k Quercus fabri 8 272 0 0.00 3 0.97
13 23 X Cyclobalanopsis oxyodon 10 3.46 4 1.49 0 0.00
14 FEEANI Carpinus turczaninowii 5 1.31 4 1.51 6 1.88
15 HHY Rhododendron simsii 5 1.29 7 1.67 6 1.29
16 At X Cyclobalanopsis gracilis 0 0.00 2 1.11 25 342
17 FI#E Betula platyphylla 1 0.98 0 0.00 8 2.78
18 FR® Choerospondias axillaris 0 0.00 0 0.00 4 2.17
19 EMMR Acer davidii 2 1.05 0 0.00 14 2.10
20 FIRRHURR Quercus serrata Thunb 8 1.96 0 0.00 0 0.00
21 H AW A1 Other species 8 421 15 8.82 21 11.48

6 VUNIARA L E AR ERY X G KT X TV ) 2 R AR 2

Table 6 Species diversity indexes of Fagus hayatae community in Micangshan Nature Reserve, Sichuan

KK Low elevation P ¥#E4R Middle elevation iR High elevation
N AR E VN PR AR FAR PR A FR
Tree Shrub Herb Tree Shrub Herb Tree Shrub Herb
%L Number of species 22 51 11 18 38 11 27 52 19
Margalef 541 Margalef index 3.49 5.36 1.92 2.92 4.09 1.75 447 6.24 3.22
Shannon-Wiener 5% Shannon-Wiener index 2.13 0.61 1.11 1.85 0.48 0.77 2.24 1.88 2.12
Pielou #% Pielou index 0.69 0.16 0.46 0.64 0.13 0.32 0.68 0.48 0.72
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Table 7 Characteristics of Fagus hayatae community in Micangshan Nature Reserve, Sichuan

fR#FHR Low elevation

ik Middle elevation =K High elevation

“FHIM/% Mean diameter at breast height (cm) 14.39 14.42 22.34
P-4 1 Mean height (m) 13.04 13.54 18.08
Jig 725 T T A7 Area at breast height (m®) 11.33 8.87 20.30
SFHERIAE Mean canopy density (%) 80 82 82

HEARZ VY% Mean height of shrub layer (m) 1.63 1.72 1.36
HEARZPHIH % Mean coverage of shrub layer (%) 50.23 61.86 58.14
FAJZ P ¥ Mean height of herb layer (cm) 14.14 3111 8.40
TR Z V) E Mean coverage of herb layer (%) 7.72 19.34 1.88

3 e 1) 73 A 8 R 38 9 386 22 T Ry P BT 1) 23 AT 28 AL 3

TE A BEVE > AR AE AR B X R — BH 2 4R
B E TN . AW 7 E T L Y KA1
ARG X AR IR BL 18 AN G /K M3 RE
W, 3 NIRRT RS BARNCE 300 22K, H
AR BRI 6 058K M R AR 257,
EVE /KT XIBETE  P) Fh R R 2 R PR R 2
IR “m . AR, PRI RHME,
XATRE SHEIE PR DM R FE ERREA L. B
WA AT, Ao X B AR T HEAR )P = 2
CAYA 5177 (Bashania fangiana) /5 480 5, AR
I3AT e TR SATE EER, 565w (R]IA 52.31%~
95.13%), S HABEARME AR LS. Fit, 5
B BRI R RIS AR LG, AR AR B AR )
HE T B AT RS T B R VA ) Bl AORN 2 R
BEAR ) 3 2R A

K FRERLH, DRERE G KE KB
DX RB LR AR E, HHAT A
B 54 R IEA IS, 2008 32.61%. 35%F1 38.18%
(3 3)o X —J5TH AT A 5 K4 Ll F SRR X P Ak ) s
HALEA K, H— s amKE XNEEE S 1h
SN NI LA G r T Ra S R NI S S eI
H RO X b A S Bl Ll Bk 78 B R B, 1 X I
PIX F AU Y L I AR A MR . kel
IRMRI X BVEKE MR FE 54T 1500~1900 m,
T ) 30 B2 A0 B3RS B AN, (R TR X
Hh AL TR E R AL A A S B IE Y, 2 AR 2R KA
P A 2 RO E S, (SRR, SRR AR
7 S U2 R b s g B O - R
LR X AR A A6 3 AR A R ORI 9, P R e Ll b i A
Yoy A BRI R 7 o B AR 0 s, R AT I

W/ o I 2t 22 s R 3R Y, A T
Hh TR 3 FE R (FE T 343 FEIE 50°, £ 1), L=
TR PE 22 56 R R S 13 65 T8 /K 7 XURE V& X g 3R AR
AL KB, T T A A IX 2R ARG 4 A
FRANTE, HSHRE IEMH R A .

KA R, TR 0 A TG B 1E Sk B
UL R AL EE Y N (R 4), PR S
66.67%- HFK G 66%. EHERE 58.75%, T
HE A ED M ESEREE — BN X R X5
B o A I BN A A A T Y T LA R, AR
] 290tk e ) B 11 - B 1 s [XRE 4 2 3 7R 4 R
IR R —2 R IRATA R AR T fE 2
BLJF DR o AH EH T AR A T8 M 1R R B AR R A /)
(1565~1896 m), HEZmimM A G MR RKZ,
BRIBFERIFRK AN, SRR, HEHSR . SR 5%
2 SR A AR 3 R 3 () B I 10, BAR R
PR AR PR ke A SR il — 2B AT
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