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) KB WK 7k T X ( Fagus engleriana)
HENY™ 2 ST

RAE, 3 407, REFA KR

(1. HERNEEENFTAFERSAERMERERKEE, LR 100093;2. FEBLEBERFFR AR, LR 100049)

WE:WIERBILATRERERKNILERR , KERBEY S TBRES . RAAKLKEX (Fagus engleriana) #5347 HARE
KAER B RN, A EENMEBARE 280 TR 0K E KB YRR X R B s YR 2R DL R B
% B BFHE S YR SRR B REREE BRI T EEEER : (1) 784 MREHE 28 A~ 10m x 10m B AT, — B REIEE R
Y 197 7, RIR 140 J& 74 B BHEFARYFA LR 7P A AL ER AR RSP H R AR R
A B AR RN SR G EA R R P ER S B APEREY AR, (2) BB R R, B RS 25
R R B BRI 65. 38% F1 64.32% , AbTF T T s BRI ME RV R o5 SR B B0 23.85% \24.32% . (3) B
EHYMEE-SRERRANRRELEEAR. (4)BENDFEREUBARRR I AERMK, Shannon $3%] . Simpson 1§
B HOERBUERRER EARRK. (5)5F . .23 ERYFHSAGERIT EREEY N SESRENRZW, HH
% B 5 RE ST YR SRR BB .
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Abstract; Northeast of Sichuan Province is a main part of Daba Mountains. There large area of old-growth beech forest
dominated by Fagus engleriana is still reserved well. We studied species diversity of the plant community by investigating 4
plots consisting of 28 samples, with a size of 10m x 10m for each sample. The main results are; (1) There are 197 vascular
plant species belonging to 140 genera of 74 families in these samples. Tree species mainly belong to the families of
Fagaceae, Rosaceae, Ericaceae, Betulaceae and Aceraceae. Species of Rosaceae, Caprifoliaceae and Ericaceae dominate
the shrub layer. On the forest floor, common species belong to the families of Cyperaceae, Compositae, Liliaceae and so

on; (2) On the composition of geofloristic elements, temperate element is most, with 65.38% and 64.32% in total genus
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and species numbers in the community, respectively. Tropical and subtropical elements are less than a quarter in both
genus and species numbers. (3) The curves of species abundance nature logarithm vs species number are significantly
different in the tree, shrub and herbaceous layers. (4) The species richness of shrub layer is highest, and that of tree layer
is lowest. The Shannon-Wiener index, Simpson index and evenness index are highest in the herbaceous layer, and are
lowest in the shrub layer. (5) The species diversities of three layers are directly affected by abundance and coverage of tree
and shrub layers. This may indicate that species diversity of the beech forest is closely correlated to the structure

characteristics of the community.

Key Words: Daba Mountains; Fagus engleriana; species composition; floristic components; species diversity; grey

correlation

KRB (Fogus) YI7ERRILE 12 ~ 13, HEA 7 ~8 MY, HBEWY L E 0 Tk
WA X, B R (LSS R B AR A R I M X A AR ) B AR R WA 4 R UL IR
B AES , ERE, B TRENER SRS , BIRIBH K B R {UR 55415 1 76 28 04 LA A9 T 3435 P IS
LUy, ZE04 DA b S YR 3 X B 43 , BV A T B BIOK 7 X A K B3 07 I e 1T i M A . REIK
 RIAk e T40 70 B 26 BB, AR — BB AR B & 0 B @ R AT 27 e b LB RETE S5
EAFETHAHEMXKE R, BAHBRRRE, 5550, REKE XK YR B MG FRERHE S
AR BHXIBER , GEBE, FRESEE, RS TR GBS, R TR R L %N MRS
WA AR, (B FE LT R 1 K T & F AR, — B s R Ak

TERERKERBHEY K OAER(F. engleriana) 53 F BRI X M BALR , AR BEES
Xk ERBE TR, BHHNEBFERTRNER" &8 BNEER T HKRAEFRAERRY
Bt H " H R 2GS BRE MR E A URE ", ROk ERESREER,
PR P R RN RS TR AREH R "  hENE RS MR TR EREL ™

BAXTROLKENHIREBECAERE ,BRTROKERBEENYR AN PRD I, T B e 8
REBREPTHILHRIILK AR 2, BB B, REHENBEHF AR E R AR E LR
Kok FERASEB RS, WAL, i TFREEHARR, KB ISR Y DREEHFEERBART
FARLE, WSAR TIRTHSRSEE T UM E RSN RS A AR SRS TSR R
BIBUETI AR L, B TRXRIBN, ASCAE ST T RE W KR O/KE XBE SR AR X RS 21
ZHE ISR KRR AR IE X Z AR RN S , 7 SR8 s 1 X OK O K T I RETE BP0 2 RE MR ARAE , KK
HRMBIR RS E R
1 HMRMWKIREFZE
1.1 W5 ) B RN

RE LA PG )1 BT L BB R3S A , IR AR 2 79 -ARE ], s EU B JE 106°10" ~ 110°10" E,
30°50" ~33°05'N, PY)II48 VLB RIUKGZ AL F R B L F BB 1L 5 LLE IR 1300 ~ 2200m &b 59 5103
o M8IR 1400m ALAEFHRIRL 9. 6°C , TLFEHAZY 170d, 45 X FE M B 4y 1450mm, K 70% £H7E S5 ~8 A
s T LR E A, 2K . AR EE RO KE R EIWAKER (F. pashanica) .
BERHAR ( Quercus aliena var. acuteserrata) HREFRE R, XHHENTAZEE M 20 ~24m, F WYFHE KL
KENX B WK E N 8 AW AR 4T 4 #i ( Carpinus cordata var. chinensis) \ #EK ( Betula spp. ) BB (Acea
spp- ) ZF & M R A1 H S B #L S ( Rhododendren hypoglaucum) T X ( Cyclobalanopsis spp. ) JJE LI ( llex pernyi)
FHERF, Ko, B EaBEMEILIEEE2EAR CEESHGEERS, EREFEURAMEN
(Indocalamus latifolius ) 713 3% F} ( Rosaceae ) | #t fS4E ) ( Ericaceae) Y A £, EAE—BRENRBATR
U, FEH I E BB E ( Pyrola decorata) \ & E ( Carex spp. ) - LI BES B ( Oxalis acetosella ssp. griffithii) %, H
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% Bk (Hedera spp. ) EFMERE (Actinidia spp. ) BEZL(Smilax spp. ) SRR H WL BEAMY)
1.2 HHFEBESEE

F 2006 4F 7 ~8 A7EPY)I4 BEVLE KA IEIR 1500 ~ 1800m FTE B P9, B B R4 K RIFHIROKE
RIBEE RO KT RO ME— A RS ) 128 20m x20m ~20m x 50m REFHFEH, B REE R4 5
#T 10m x10m BT, FLE T 4 MEEHL 28 MR, TEARTINE T8 MR BT, X T EMAS,
BILHISMHYE FICRW KEARERBERS ~Sn BHNFAHREEEEZ T, AENHERFNE
B =3m IR ARFETBEARGI, AT R YRR B BT &S E R R AR R AR AR AL E . Xk
DKERIEE NS XHZ ETHEY, WSS E T4 H#RTNEST  AEHERB TR ZER
AR B MBAERINT) . RIEEEH A K/NEB RN ERE 2 ~5 MARFRENR T EITERBEAR
BRI 4 MR RSSEE T 12 4 10m x 10m R, ARG R34 A Sm x5m B/ F
ARG, RIGIC BN ZERETHEDR . EANRE <3m HFEA/MUESERERYETSET, IR T &N
MR AR BERREMPEEE BRE S TERENEEZE, EXBHAERRFELRE
— B, AR ABURTE S 10m x 10m BRI 5 2L E 1m x 1m /NETS B AR B _ESITHH
1.3 $dEabsE

IR R ASCRA o ZHEMIRE. o ZREHATHRRBEE NN, —RZ RN

MY ZRE MR, ARSCRAL T ILANEE: YR E B B, S;Shannon 541, H' = - Y’ P,InP,;Simpson§
¥,D=1-Y P; B5FEREJ, = (- Y PInP,)/InS, ARH, S HEFHRYFE; P, =N/N, AEi 4t
YIFp MR, N RIS, NS i MR NS, B AR EBESE (R YR %
BS54 o X AT A K 5K O K E KRB —A £ TR — bk (EBR N — M) 7 R
Qb3

S R TE AR AT B AR BN, BRI R E B AL, RR Z ISR A/ Z R B0 7
¥iE,

YIkh-Z G YRh-2 B T LB REE PR EA ST . BRI R YR S BRSO B AT
B, BaRITHE— R (octave) NS IR L.

TREKBEIMT KB RYOK X F B ES R ERESNTE T E™
2 &R
2.1 BEEMYYIT RS T

FEVRZE B B E B 2800m” i) 4 K0 K E RIBEE o, — TR BB E R MY 74 BH.140 8197 B, H
W R YA 44 B.81 J& 127 FF, H#EE BB B PP HY 59% (58% (64 % s EAKEYIA 37 #.59 JB 70 F, o
BT BRL B VP 50% (42% \36% . SrRRSG L, ZBEERISHE YA 10 B 10 B .12 ;R FHEY 3 B3
&3 Fps g 61 B,127 J8,182 F, Her L F YA 6 FH.18 J& .26 i, WF M 4 55 #1109 /&
156 Ff,

BENTARER 25 71,38 /& .63 #f, EE 55} Bl (Fagaceae) (3 J& 6 F) \EEARFL (4 J& 7 Fb) ALRSAERE (4
J& 6 ) HEARFL(Betulaceae) (2 J& 5 #) HERIFL (Aceraceae) (1 J& 4 ) SFRME ML, X FAFHE Y YI
TR RFYIFEN 44% . EARZEA 43 F1.80 B 116 F , YR L R A HHEFH(11 /8 16 #) B L
P} (Caprifoliaceae) (3 J& 9 #) ALRSAERL (4 )8 6 Fp) R, BEAREH 37 B1.59 B .70 # , R ER 2 RE ¥
R} ( Cyperaceae) (1 J& 6 #) 357} Compositae) (5 J& 5 FF) A 5F}(Liliaceae) (5 J& 5 #) FFl,
2.2 BEEYF IR A

R RAEE T E R TR 400 X 38 RlhiRge ™ xikEsrb 9 130 AR T 198 BEAT HUBE Y,
S50, —3L5 R 18 M HAER BRI (K 1) . HIRHE 4 ES ( FEERHILRE 26 R E-JLER B

hitp : //www. ecologica. cn



4010 £ K5 % K 28 %

5 AR IR Y 4 AR A I FUR AR ) — 3 85 B 119 #, ¥y BB EL. B E 65.38% 64.
32% ,ERE AT £ A, R BEIRFRE R &, PV TR B —3EF 31 B 45 #F, 251 d B
JRE BRI 23.85% \24.32% , ERFER AP R SR EERAL, A RAE 10 B 17 #, 5 BB B R
B 7.69% .9.19% ,EREPHERAENE, PESESA—ILF 4 B, A TR (Fargesia) \HE
W)@ ( Cyclocarya) | 1Li AR J& ( Cyclocarya) \FELLIW & ( Clematoclethra) ,

£1 HFOAERHFEFHTEHOVERES

Table 1 The geofloristic elements of seed plants in F. engleriana community

pigilre il R¥ i BRI E ik 8 i B E S E
Areal-types Number of genus % in total genera Number of species % in total species
1. 547 Cosmopolitan 10 7.69 17 9.19

2. Z #5434 Pantropic 11 8.46 21 11.35

3. ML AR SR YN B W A
Trop. Asia & Trop. Amer. Disjuncted

4. |[HH R 45 Old World Tropics 4 3.08 4 2.16
5. A W ARH B IR

4 3.08 6 3.4

Tropical Asia & Trop. Australasia ! 0.77 ' 034
6. M Z AR M A

Trop. Asia to Trop. Africa 2 .34 2 08
7. WA (- R AL ) 5370 9 6.92 11 5.95

Trop. Asia (Indo-Malesia)
8. JLiR##5 4016 North Temperate 35 26.91 57 30.82
8-4. LI IR IR (2R ) MW

N. Temp. & S. Temp. disjuncted 6 4.62 n 5.95
9. ZR AL 36 Y (B Bt oA

E. Asia & N. Amer. Disjuncted 17 13.07 A 11.35
10. IH: AR 2076 Old World Temperate 4 3.08 4 2.16
10-1. A X PG ( BRI ) FIARTE AT

4375 Mediterranea. W. Asia (or C. Asia) 1 0.77 1 0.54
& E. Asia disjuncted

10-3. BRIE AR FFAEM (HRHBAEREMN)

[6] 7 437%5 Eurasia & S. Africa 1 0.77 1 0.54
( Sometimes also Australisia) disjuncted

11. @ T W45 Temp. Asia 1 0.77 1 0.54
14. RT 4375 E. Asia 13 10 14 7.57
141 B DA

Sino-Himalaya (SH) 3 2.31 4 2.16
14-2. A E-H 44345 Sino-Japan (SJ) 4 3.08 5 2.70
15. FE4#%HE 47 Endemic to China 4 3.08 4 2.16
41t Total 130 100 185 100

2.3 BRYRM SRS

HEAFEREYF-ZER 2 AGEAF (B 1) . FoARZYHEEEE RSO B 3 hn 2 SR 8
B AR ZELIESD R, YHBELSHERAN 3 ~6, XWNEREEEMERD, THRRHES, BY
PR ERERESY, WNHENYFHEROAERERRNEM, B4R B YRR AR BT S 38 i 2L b 2
BAVER, AR EE R R BN,

M2 WTUEH, FEYRE R RNNUTAEARR > BARZ > AR, EREN YRR S HE SR
i 65% ; Bx Y13 B B Sh , Shannon 54K, Simpson 388X 5 AR EL 3 MEBURF RN ERZ > oKz >
AR, REH B BT
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35 - B
FrAE Tree layer BEAKE Shrub layer ELA 2 Herbaceous layer
30 B 30 -
4
£ L 25 — 25
- -
&5 20 ] 20F
20 H
i
g; 2 154 - 15
B g
s 10 - 10 |-
2 | H I H H | H H H
I | el ’_‘\ 1 I T T \|_|\'_|H_|I ol Ll Ll 1d ! ||—|\
0~1 1~2 2~3 3~4 4~5 5~6 0~1 1~2 2~3 3~4 4~5 5~6 6~7 7~8 8~9 9~10 0~1 1~2 2~3 3~4 4~5 5~6 6~7 7~8
T~ 5 B SRR BB f%78 Octave
Bl ROAE KBS E-FZ X 06
Fig.1 Distribution of species number vs species abundance logarithm in F. engleriana community
£2 R RBEREEDH SRR
Table 2 Species diversity indices in F. engleriana community
Bk Lk 8 Shannon #5441 Simpson 354 HSBERREL
Layers No. of species Shannon-Wiener index Simpson index Evenness index
FrRJZ Tree layer 63 1.64 £0.12 0.68 +0.04 0.72+0.03
AR E Shrub layer 116 1.62 £0.36 0.54 £0.10 0.46 £0.09
E 4 2 Herbaceous layer 70 2.18 £0.15 0.84 £0.02 0.83+0.03

2.4 FeRZ ERESAF A TS BT 2 R 6K G OCERE A

FVAGEAT IR @GR AT B3R R 3 HrX Bt SRAETT B 3 R YIFFECA Shannon 45 3E1T
REKREKE DT, R IEZ 4. TTUR M, rA T iisn SYR SRR, SAREBRNYIHZHE
BRSO BR B R BN 2, BEA R AR BUE , 2R A R AR 2 iV IOy — 3, B A T 4850 3 3 s RO 2 il

BT
£3 Kk BEREENFERBLETTRE XEKESTHER
Table3 The indices used in grey correlation degree analysis of tree layer and shrub layer in F. engleriana community
HDAFN FAREERA FARFARH AR F
By F. engleriana Main species in tree layer  All species in tree layer Shrub layer Bamboo
T #E MAWR  £E  mEWR &R mRER  zx  Sn gy EE
Abundance Basal area  Abundance Basal area  Abundance Basal area  Abundance (%) Abundance (%)
1 35 2142.9 64 4044.9 91 4398.1 595 30.7 0 0
2 40 2858.7 40 2858.7 56 3156.1 1216 14.5 0 0
3 11 860.6 11 860.6 30 988.7 1950 87.2 1050 67.5
4 2 5.7 18 113.0 40 159.5 1660 93.7 300 3.7
5 19 1884.9 19 1884.9 26 1971.3 921 38.1 85 1.3
6 3 510. 5 8 640.8 16 647.6 2742 94.5 2500 90
7 14 1607.4 27 1691.6 42 1875.2 2460 101.9 2000 85
8 0 13 515.7 14 554.3 3128 98.3 3000 95
9 0 30 1258.3 45 1326.8 2224 110.6 500 30
10 1074.4 19 1317.6 35 1508.5 2226 104.9 280 10
11 5 463.7 27 561.7 53 595.2 2443 98.9 2100 88
12 14 1226.2 62 1258.5 74 1462.7 2352 98.6 2000 85

ERARERENS , KERBKEBRANERNEAER . STARRYFHEEARRCKENEEARZ
BESLZEULAFTARREZLEFER. SIFKE Shannon IHBABKKEKENAEARZE SEZENNTH
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ZEE5HEFER,

XHEAR JZ Y0 B R B R B KOk 7 R B 25 J8E A0 1 T AR 3 AR 2 7 484 e 60 3 AR 7l 1 J 1 T
R BREARRRESZEA THZE SRS, HRIEEXHEAR)ZR Shannon I¥ABRHE M. EAZE
BRIAFAKRZHIHIE,

SEARZH YR Shannon 3R CEKE RN R A ENZ BB BB EH, HKRERE ST
THEESEE . NXSERETUE N, EARZIARARBEHNEWRTERR, BEARIERRHDHE
FHAR R A — B

F4 TREFRYHSHESFHFAR ERAEHREXEKE ()
Table 4 The grey correlation degree (r) of species diversity of different life forms with tree and shrub layers

FrARJZ Tree layer AR JZ Shrub layer E A2 Grass layer

PREE Y#EE  Shannon Y YFEE  Shannon Y UhEE Shannon &%
Affecting factors Species Shannon- Species Shannon- Species Shannon-
richness Wiener index richness Wiener index richness Wiener index
HAKERX 2 fF Abundance 0.62 0.59 0.72 0.73 0.67 0.62
. B AR
Fagus engleriana Basal area 0.62 0.59 0.70 0.72 0.65 0.65
RREXTEWM 2 fF Abundance 0.62 0.61 0.64 0.70 0.59 0.59
Main species in Mo FI2 0.62 0.61 0.67 0.71 0.64 0.66
tree layer Basal area
RAREFEWM 2 fF Abundance 0.69 0.62 0.65 0.69 0.58 0.58
.. e
All species in Wi E 0.62 0.61 0.69 0.71 0.64 0.65
tree layer Basal area
#EAKJZ Shrub layer £ & Abundance 0.69 0.72 0.55 0.51 0.54 0.63
=8 Coverge( % ) 0.72 0.77 0.56 0.52 0.57 0. 66
7+ Bamboo 2 fF Abundance 0.61 0.64 0.59 0.55 0.59 0.63
=8 Coverge( % ) 0.62 0.66 0.58 0.56 0.58 0.64
3 ifig

KENBHEYEREHE, KT AR RIBIER T & E R TP —, FERL KR, H
FTRRENZRNAR, RERET X AFANREURB TR, FilRRER R 2R MkEEN 3 ~4 4
A KE R B Y R 7E B IE R WA X 1 B, B E K B RIARE 434 35 S A 454
ERA KT AR TR T KRR SR Ao IR E WA B E LA, KO KE RIARR M X 5
EBRDBO MR —  HPT G AR R &EHEMX B A KE, B A0sA RERRF B RRH
% , RO R EK T RIAERE Y b A A Sl RO EAR M 7

RE KO E FIRE X AR LU R 8 3, (B S A8 S P A3 B , RITEREE
BRTRE TR R, B SR REBXEKETRNAREX RESERFEERESR . BT EHEM R
S ARHF L M, SR F) A I8 B R R 46 B M X/, AR i R B , 0 A RO T L 8 S 2 T R B
FRHE AP RAERBZ I LI FERE MR TR, KE KA ILTP B8R % ot iE ek, dbse
5 H A% 09K F KA AU B A 228} (Magnoliaceae) 553 BHI A

TELH K EFRAT FARBRN T o ASTRERK.OKE KBS AR TV 3 /7, B3
Br(orHR) BAbA 18000 MR, HIEAR)E BRREKE) 70.98% , BESRLHNREEAHSHETEAZBRENE
el 7sh, REGFERN TR S, W TERZR MY RHRERET , EERER YR SN
FB—ARE BRREKKESTITUE H, ARNEENEE (WRER) HEAR RN M Z S
BERKIP, Hit, ERENEZHEEEREZIATAZSE HHHNELHHER,

FARRENH HREARRETHRN, BZIEARZOEE, EAZREELEHTARZHY S
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HAERTTEZ R ARENYFHEENSHEERR . FTIRBERREXHE H SYRHS RN RN TERENE
W, ST ERIFAME, ZUFERARET AR S HEEELHBRRT ARG EHAERE L.
BE, REBOARB NN, FEHE ST E B BBS TIEW . EARE—BAERE P4 T HE AL, H
A RO S5 BOIR T 57 R 2 R R J= B9 A2 1% D, AR 3 4 ToT 88 B B ™ B, B A R B 1 7 28 1A ol
&2 B, R E R R B L RE R R

Yifh ZHEER NS RGR , RRA N SN —ERTANE MR, RS B B4
TR E R A A A M (B, 2 A 53 TSI N SRR RE R R ™ B Y
Fh PR B RETE AT OB R, BEE TR B PR EE RN TR . AR eRW, BEARE
WH IR AR Z BT AR R EAR BRI . I, BERME AT DO A Z R R 780078 B H &
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