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WE: JISEAM T G LRI OSSR A, W RS AR S AI R Z AT T 00T G5 REE0, RElibk 3k
HARAAEY) 19 Bl 31 )& 53 F, FX(Quercus glauca)ERE% LA, 7ol FH(Fagaceae) MIFLES {EEH Ericaceae) & & HIAMRIETR HIL
Ao BETEM Shannon-Wiener Z2¥EMAEEL. Simpson L34 EEHEEA Pielou ¥5IFETEE BN 1.411. 0.559 F10.522, SZIPEERM, %
AR Z R EUR, ZSHETER B FABRRIR . ZHEIX RRRIE G, IRZHAX RN, BARWX RIHER, £
I HH B S A B AT 1L P R . TERRA T, RARGEEI RN B, FARERTRAE, RBAFTE MR STE
AABML, TR AR SRR . X AT L R AR R AR B DL G B AR KR -

R m LB, DR 2R HYIX R, RS
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Community Structure and Species Diversity of the Krummholz in Mulinzi
Nature Reserve

. . . . . . *
Al Xin', TANG Li%, Al Xunru!, ZHU Jiang!, XIANG Qin!, WU Juyang', XUE Weixing?
(1. School of Forestry and Horticulture, Hubei Minzu University, Enshi 445000, Hubei, China; 2. College of Horticulture and Forestry Sciences, Huazhong
Agricultural University, Wuhan 430000, China)

Abstract: In order to strengthen the protection of krummholz in Mulinzi Nature Reserve, its community structure
and species diversity were analyzed by means of sample site survey. The results showed that there were 53 species of
woody plants belonging 19 families 31 genera. Quercus glauca was dominant species, and Fagaceae and Ericaceae
were dominant family in the community. Shannon-Wiener diversity index, Simpson dominance index and Pielou
evenness index were 1.411, 0.559 and 0.522, respectively, indicating that the diversity of the community was low,
and most plants were eliminated by the environment during succession. The community flora had an ancient origin,
was deeply influenced by tropical flora with temperate character, showing obvious transition characteristics from
subtropical to temperate zone. The diameter class structure of the community showed an inverted “J” type
distribution, and the natural regeneration was good. The dominant species Q. glauca had a similar diameter class
structure to the community, and occupied a dominant position in the succession process. Therefore, it would provide
a theoretical basis for the protection, scientific management and later construction of the moss dwarf forest on the top
of the mountain.

Key words: Krummbholz; Species diversity; Plant flora; Community structure
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0B WP A A A v A L L TR L ) — bR
REVE R RE), BA R RS SMURHIE, T
AARIE, BT B MR, B e H I X 1 46T
# W RSP EEARESERY, B
(RT3 SUNRITNT 72 SN ST
W AR T b Ak R R AR R A S R G IL G
Ak, BRE IR AR S IR RO (L AR A B S A
X HAAE SR OO, AT R R, AT
REFBUZAESRGRML, HEWK, FHOIRIZR
IRFEIE LS M T Ml A BRI AR A i N B A
HE R ),

AR I 5 G IR R 3 DX A S 2R ) I A e
WA R RIS, XNEESZEKR, HIZH
Ve, MRSt R, Hrp il WA o arig it
] B8 S8 PR AE v I A DX 3L 1t A ok 2 B P S 4
PR IEACTE i 1 R BRI e LR AR A A
2RI XN R AR ORI R R —. HE T
L1 b AR ZR e AT T Y, [ b DXt L A
AESRE R AR AN, PR R A A
TS SRV X R TS IE WD T, i IR
ZRIRRR ZREPERE T RS RGRR SIS
YiRh AR — BRSO AR ST U, B
ZRIIRT U EAREL TR IS B AR,
I HY AV R PR S 5 R T E AU R 2 A
P& A — 2 XAl B R I Ebs, D
T2 FEPEI N SRR R E M AE S RS
DIRENT) o 12t X i L PRI I i R R B 0 A A 22
PRI, FERI A AL AR 7T . AT
TR FHAFE I 20 AR DR Xy 1L A s
ATWETC,  BBAAIR 7 L R MRS DAL A [X
L. BEESSH SUR 2RI, RO R
W RS, AT LR AR OR 7 AR
B DU I iR AR IR

1 ARERN 52

1.1 W5 X AR AL

HIF 78 DX A7 T3 A 2 8Lt = S0 1 e 3R M
g EL AR T B X 2 AR R H X (109°59'30~110°17
58" E, 29°55'59"~30°10'47" N)AZ U X824, %X 15
Je B LAk, #E4K 1100.0~2 095.6 m, 34 1200 m
DL b GRT IX A A 8 0 A5 S V& o i YR S AR,
RIFE G o 2 2 BE  2, SEARASUR ZE R, R

il E L ARIRREUARE . R e, XA
MR FEE, SRR EE, HEAER
RE WA B LR T i TR S M 5 78 R b X A
B mBEAERMENRE SMAMNES RS, FEBE®R
2} Bl (Fagaceae). #&Fl(Lauraceae). A %%} (Magno-
liaceae) fll L1 2% £} (Theaceae) 35 & &5 i b6 Fft 41 ¥ o
R ORI X AZ 0 X At e B i R4 2 095.6 m,
ALK DA R 28 — g, wr st m padb ., ARrg
77 A ) 32 L 42 BBV AR SRR, SRR I
e LR AR, A SRR AU OB IR IR FE UK
BRIRZER. R ERRMZE.
1.2 B G

FEARS X PN v L W% i AR B2 5 25 A B8 v i
B, 3B E AR UE (GRS R K e o W 7
%(GB 33027—2016)) FH-ZH CTFS KFEHLEE bR
AEFNEARE, BE AN 0.6 hm? [F[E E 1L,
UK AR R4 15 4 20 mx20 m B KFETT .
TR KEETT N1 53N 16 4~ 5 mx5 m [1J/MEETS, LA
FEHUPE R A 95 R 2R P8 1A ARl (X)), FE b R A
FhH(Y), XHNBE UG 2, iE 3 42(DBH) =1 cm
IR AR E . R WA KRS, A
BHUABARMER R, AAhRE B3 AR BE 25 (m)R R,
KRS B Wik IR, Jm. 3
A SRS
1.3 BWMGH 47

HEEME Gu vk S AR AAE DT ) 22 FE R A
FE, tHEHEEE, DB R R, E
BE (IV)=(FHX] 22 B+ A XF 55 B+ AH ) {2 3 B )/3

100%8, FHXTZ FERA)Y=a, /D" a; x100% , FHXIHHE

i=1

(RF):ﬁ/zn:ﬁ x100% ; *HX#E%JE(RP):Q/ig x
i=1

i=1

100%, N, a J9PFl i BV, fi NW0F @ FEREH
IR, P ONYIRR @ B .

YFh 2 % A Shannon-Wiener £ 4
fa4. Simpson ¥ FEHE % J¢ Pielou ¥ 5] Ha 4
a3 BT YA A DX P A bR R VR A P 2 R R AR,
Shannon-Wiener 4§%(: #'=-) Piln Pi, Simpson fi
$:D=1-)"P’, Pielou ¥5 ¥ J=H'/InS,
H, PONSE EMARXT Z R S RFERB I H I
Fh¥; Pi=N/N, NiZRZpmPr i AMEEE

BEX RSN 2 8 SR £ S 202150 T



1

EES AT LR MR A S R 2 At 51

FERhFAEYIX R A0 X R DL LR E R 8
X Z A R 73, AR e Ll h ARAE M R A A
WIEAT X RFFE AT o

BEE5®EELR S R4 % ith ARRE V& TP oR
AAE AR 1) B 4% (DBH) IR & (H) 40 i, #% DBH
N TAER, H 1 0~5cm, I 5~10 cm,
510 2% 10~15 cm, 36 IV Z%: 15~20 cm, 35 V Z%:
20~25 cm, & VI 2¢: 25~30 cm 125 VII 2%: >30 cm.
PSRN 4 ADNEH, 1 HL: 0~3 m, 252
2% H2: 3~6 m, 5 3 2% H3: 6~9 m F1%E 4 2 H4: >9 m.

2 SRR B

2.1 VIFh4E R

i L AR S M B —, R A
(LAY 2 832 ¥ 53 b, KB T 19 BL 31 8, A
REUR % 1 9T X (Quercus glauca), F 1 735 ¥k, o
SR 61.23%, AR M A (Enkianthus
serrulatus), H 303 Bk, R HREHT 10.7%. EEH
BHE e EE 4 8 7 M. FESHEFR} 3 8 5 PRI K
B3 )8 7 F%E . FRSAEJE (Rhododendron) FIAE K&
(Sorbus) & 2 VIMEL, B85 M, HIKAF
X J&(Cyclobalanopsis), & 4 Flio 5& M AREETE H AL

1 AT i LR AR AR B R (AT 20)

Table 1 Importance value (top 20) of species of krummholz in Mulinzi

RIWENFE, HHAEYR. auriculatum) = Hifk
BS(R. fortunei)~ ¥y FAFEES(R. hypoglaucum) &5
FLRY(R. stamineum) S HREUIE 164 tko & LAK
& KM ZIE 41.5 cm, “F35°8 9.94 cm, VK%
0.48 ind./m?,

M1 AT, FEEMNEE AT X, H
HEMHIL 47.87%, EREVE TAERIAIHALER R, HAH
XPAREE . AHXT 22 BEFIAR X i3 FE AL Jm e hr, 7E1R
KILFE EYE TR AR ANEER SN .
PN G MG, HEZEN 7.80%, AHILHART:
ABEFD, WEA -2, ENHAARE, HAE
15 MEEHE T2 B E IR AMA I 2, DM EERT R
U, Ut B REIE N RE AR P AL . BRI A
S, oA HATRAR 50 KB, anSE KGR
(Sorbus caloneura) %M {18 (Lindera neesiana) H-
HFERS L 2B AL RS A K (Viburnum sympodiale)
FEE %475 (Fraxinus insularis)~ K3 ¥ (Litsea pungens)-
S EAI(Carpinus turczaninowii)s 2 ik X(Cycloba-
lanopsis multinervis)~ HEM i ARZEF(Neolitsea confer-
tifolia)%, EIREFHAEREIE 1) B EZE AR T
4%, (BAERE S RFR RN 2 FEIE, B RAEva R EME b
HARZEMER . RRTm Bk EE T, BRIEA
A, TMEREAR, HERERZE TS

HAXT 2B /%

Relative abundance

HIXTREE /%
Relative significance

HEE /%

Importance value

7 HATEE %
Species Relative frequency
B Quercus glauca 6.76
W2 MEIIE Enkianthus serrulatus 6.31
K NKIEM Sorbus caloneura 6.31
2k B8 Lindera neesiana 5.41
Hm4LES Rhododendron auriculatum 4.50
ZHHEY R fortunei 3.60
CHIEE Viburnum sympodiale 4.05
REEAT Fraxinus insularis 3.60
KZETF Litsea pungens 3.60
FEEA Carpinus turczaninowii 3.60
Z k&M Cyclobalanopsis multinervis 1.80
RIS B AR 2T Neolitsea confertifolia 3.15
INRBERAL Lyonia ovalifolia 2.25
WL Symplocos sumuntia 2.70
HHAENE Acer sinense 3.15
" AEERE Photinia beauverdiana 2.70
INHE X Quercus myrsinifolia 2.70
WA Clethra fargesii 2.25
Bt £F Ilex fargesii 1.80

HHE Symplocos tanakana 1.80

61.26 75.58 47.87
10.70 6.40 7.80
3.14 2.48 3.98
2.51 1.77 3.23
2.26 0.99 2.59
222 1.09 2.31
0.99 0.08 1.71
0.78 0.70 1.69
1.13 0.30 1.68
0.42 0.72 1.58
1.59 1.32 1.57
0.92 0.44 1.50
1.27 0.55 1.36
0.67 0.50 1.29
0.35 0.33 1.28
0.53 0.42 1.22
0.60 0.25 1.18
0.81 0.18 1.08
0.81 0.55 1.05
0.39 0.72 0.97
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YA, XREBERIRIE L —, BDMRREEA
DU /INTRAR R, R T A AR =L R AR )
TSN
2.2 BEMF ST

MFE 2 UL, Rt 14.8 FEY), B2
HIREH A 24 Fh, H/DIA 9 Fi; Shannon-Wiener £

B2 AT o LR AR W 2 R 1R B

Table 2 Species diversity index of krummbholz in Mulinzi

FEVEFRECAME N 1.411, 5 K08 2.341, 5/MN 0.835;
Simpson ZHEMEFREIIME N 0.559, RN 0.835, I
/NN 0.327; Pielou $55] FEFREUIAME Y 0.522, &K
N 0.737, B/ 0.348. 2 EWIFIASREE B 1L T K
R AR T EE LI, (RSB T AR P
IR, TAEAE T ORMPIRR COBETE &S5 AT .

FEH LS Shannon-Wiener %1 Simpson 541 Pielou ¥ 5] Ha %

Plot Number of species Shannon-Wiener index Simpson index Pielou evenness index
1 11 0.909 0.376 0.379
2 20 1.803 0.685 0.602
3 11 0.835 0.327 0.348
4 13 1.141 0.455 0.445
5 9 0.979 0.403 0.445
6 16 1.341 0.527 0.484
7 12 1.029 0.425 0.414
8 15 1.538 0.648 0.568
9 15 1.042 0.403 0.385
10 19 1.639 0.640 0.557
11 13 1.617 0.716 0.630
12 17 2.080 0.795 0.734
13 12 1.422 0.585 0.572
14 15 1.442 0.559 0.533
15 24 2.341 0.835 0.737
“F-#% Mean 14.8 1.411 0.559 0.522

2.3 X REHE

WA XA AR 53 Fh, EET 19 #
31 &, WEHR M XRIRE, ARAEDIN 19 FiaT
XI5 7 K8 2 WAIER 3), BRtEST i, Z#aE s
fi bR, AR 23.53%; AR K
A F R B IHHE ARG A5 3R 1
B 17.65%;  FAGHT TEPH- PRI FI R 2291
PN (ER FE-Th R U )« IR A5 R R iR A [ 1T
i 3 P A RBAE A R HEACE 18 2oL
WL EH(Symplocaceae). 1.5 A F}(Pentaphylacaceae).
R2ZEFR KAt RHEM S E R 2, FMXG
AR, KT BT IR L AR SN SUAFAIE .

R T S 73 7 141070 B TN 2.3 AN
KEGER 4), BRI MER, W mxs, &
65.52%, liir o X PG i %, L 108, &
34.48%, MR R EFEFAYIEIE . EME . K
J& (Viburnum)« ¥kJ& (Quercus). /K X & (Fagus)~
MEK & (Betula)Zs, 1X L6 J& FT & HEW) o5 #0607
VR, SRR, (R H 0 AR A VA R 4y

MY . RN 10 J&, 5 34.48%,
Az B o3 A B 4G 475 T8 (Iex)~ AR J& (Pittospo-
rum)~ LB (Symplocos) 3 J&, 7RI Ay ra 5 (1]
Wr o A1 CLFE AL J8 (Eurya) KT JE(Litsea)~ AE M
J&(Clethra), |AHFRET dE-H A 2 Fpop A 8
£ 31 J& A 18, 73 a2 i ARZE T )& (Neoli-
tsea) FER 7 1L JB (Weigela), NG HIARZETF. F
AH 2 B S5 AT S AL J& Pt B A b i)
T ARMRT L R AR B R AR S RS, A B
G, MHEPEL, KEEKRKBHERERYI. X
S A R 8 0 B4 1K) o3 A o AR
b/
2.4 RGN

M T AT, Rl R R AR g g i B B
A, MR RELE & AR R R T B B,
BRI BRSSPI AR AR
WHUIRZ , 530 872 A1 814 ¥k, o ARSI 30.79%
M 28.74%, KU EERE, BREFRLR
Ufs MMARLE 20 cm PAERIMRAAE S THE 269



1

SEFEAE AT LR RV S 4 S R 2 53

PR, AN ERREN 9.5%, H T MRARA A B 421
BHMEN 10 em, Z5&ZBRMARAET RG KR
IR, RMALEKZNG, X ATRe & Tk 1E.
A KOE . KBRS SR R R SR R . B
W h 3 K MR TE 20 cm BA_ERIAMEEC 236
PR, G HAE 20 em A EAMASLT 87.73%, REATE
B RN T S A X R e R, B X
INERAARTE AL , 1E AR — BUI 8] 7 KRR AR
e 35 AT

R 3 ARMT R LR AR TR AR A 25 2
Table 3 Areal type of seed plant family of krummholz in Mulinzi

2.5 WREW

M2 T, B R R DL H2 R H3 fRAME
W%, b 85.66%, H4 [/MEL L 1.98%, HAH
FENCN 12 m, PRI BERSFIRE =N 5.68 m,
AT TR E T B T B AR 7y 2, M ) 5
JER. FETERUR R T RE 2 R T E A KT s
g, ZAE. BFE. R @RISR R R
ERE M, FERARAER T2 i wERAEK,
DL SRR (1) A2 A5 R 5

IIATIX KA Areal type R Number of family %
1 54" 4i Cosmopolitan 2 -
2 1z #5434 Pantropic 4 23.53
2-1 #d WP K PEPN R FE M 345 Trop. Asia-Australasia &. Trop. Amer. 1 5.88
3R G R LW 404 E. Asia &. Trop. South Amer. disjunct 3 17.65
4 |H ARG /4 Old World Trop. 3 17.65
7 B WM (ERBE-TR P IE) /3 4ii Trop. Asia ( Indo-Malesia) 1 5.88
8 JLif 7 774 North Temperate 4 23.53
8-4 Ay Al g iy (] 1 204 North Temperate & South Temperate disjunct 1 5.88
R 4 AT L AR TR R I 4 A 2R R
Table 4 Areal type of seed plant genera of krummholz in Mulinzi

SIAX AL Areal type J&#L Number of genus %
1 545 Cosmopolitan 2 -
2 2 #i43Ai Pantropic 3 10.34
3 R N R SE R T 934l E. Asia & Trop. South Amer. disjunct 3 10.34
4 [AH S 34 Old World Trop. 1 3.45
7 A RM TR E-TK, K54 Trop. Southeast Asia to Indo-Malaya & Trop. Southwest 3 10.34
8 JLi& i 774 North Temperate 10 34.48
9 R &AL SE MW 04 E. Asia & North Amer. disjunct 4 13.79
14 ZRIE53 i E. Asia 4 13.79
14SJ H[H-H A5 Sino-Japan 1 3.45

1000 -

= {4 Community
o 15X Quercus glauca

%tk Number

I 11 111 v \Y% VI VII
1249% Diameter class

1w L ARV AN T X (KA R A

Fig. 1 Diameter class structure of krummholz community and Quercus glauca

1400

1200

1000

800

ik Number

600

400

200

H1 H2 H3 H4
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Fig. 2 Tree height structure of community
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3 SRS

3.1 AHMRF R LR B AR R AR

FRIRA S R GV Fh A R B V& 45 74 53 A 5T [
FEARARARE M A0V B A A B B 2, x
AR 15 L MR S5 AR AR R 4, FE RBP4
P 19 Bl 31 J8 53 B, 1 AE [F] X BARHE LI (1)
W RV A VR A R ORISR T 61 B}
112 J& 228 Fpl23), mr W% bR B 78 BRI 4 A%
MBS Z J7 R PER, MM ORI T
KT 2 B A PR 2 1 R L AR TR R 0k
F 38 #} 53 J@ 73 A, MBI E TAKE, EEHE
DR AT i A2 W b AR AR B 5K 2 1 SR DR IX (1) 9 b Ak
T g O | B AR A ) kil 2, 12288 &
LA TIRIE B 75y X8, At TRl
XA b X O T X e b g,
DX I AR TR B X, S Fh B = B RIS
XA W b H I 26 T v T 328 PRI P — RO
AT, AR A DX hORRRE 9 R R X B R A )
47.87%, TERE R G AL, P HEAEIR
KEERE B 7B R VR SN SRHIE . AR
AHIRBEFL, Ll Hh bR 3 AR A M o A BS AE R HE
W, FERS AR R 3R R X i AR A () 1L
HAREO27], Py R R4 1L X 2 AR RS TR b R
JE BB R RO, G R LS 1T AR I T
IAE S H X R T B R bk, X2 W4 & X
2 Hh AR U AL RS AE R A i A 3 Fh B 3
PR SR o T2 0T 9 X B il vk 3= AR 38 M o 72 2
B RS FERMEYD, H U5 RHEY A E S, X
T HAR BB ARAL RS AR R, X AT RSB FTIX Fr Akt
BRI %, MO R AR AR S
A4 AFRRRBEMAARBERZR IR T AR 5T
B, FE TR,
3.2 AT L AR EEE T 2 R

Wi 22 FEE S B TRV A0 ol ) B8 R 93 AT )
ISR, oA E A B v Ul B B VR AR
B P8 KRR OBV 1P 2 BN R Y
2 FEPEFE 2L (Simpson #5844+ Shannon-Wiener $5%%)
A5 FEFR B (Pielon) kT &, 45 R A —2, &
T BB A R 2 R A R, SRR, (H
Simpson FEEAHXTER, VEEHRVE NIRB M E. A
M RERARBT AL AL B L6 B R, BT S T2 A
T bR B A T v 45 1 L L (S ) B Ll R

BRI, Jog L X P L T B R ARLIAE, HUAE
R A 22 A6 A 25 TUHE A ST AT AR MK 1R R
IRAL I RRARTEIE ), BEAE 4 FE AR I, BEVR
D ZEVE 2 BE PR, TR T ARMR 7R h AR
—HIERE, X 3 DRV BRI I Y S X
—iaR, FAh, WL MRER . AR R SR R S e
REEDIF Z R R R 2 — 1. B KR AR it
MRBETE I BTl WAL T %% Ak R 77 1) KA
i, FHXRHMHBM L —; F, PADBIEEY
LR EAFFEARARME T DA A AR 2% AR Ak
SIS T T AR IE 2R O, R R T TR
MBEI& B IEAER 7 o FEARMRTRE MR A 1 4K
IV KA (Lithocarpus henryi)~ B H 1EMk(Sorbus
koehneana)~ KKiAEMk(Sorbus alnifolia)~ I EFERk
(Cerasus clarofolia)~ RMVURELE(Cornus elliptica)-
Rk (Rhamnus utilis)« 4F % (Eurya loquaiana), X
LEREA M BARTEREH AN 0, (EX T 4ERF R AR
LB RG D Z TR e R A HEAEH,
A BT MRS A RO A . S8k,
TARMA BRI AT R, IR 22N KE
I, BEERE T EJRIGHRES, X NHFFEAM
F LA B A SR A A A AR S SRR A T R I 2R A
3.3 ARMFE LB MAREY) X RS ARRFE

RIF BT D X REEV 2, DL
Xt A s bR, BEE A2 LR AR, e
KRB R ZERPEERPAREEHEDIX REFEB L E .
B AT, Rty o AT 88 R Hor A AR A 5 X
AR —AL, TR AT A, TR oA R
KM HARR G T IX K@K HE, Hnr i, oK
T RE ARV X R Z G X R, XA
Al X R . HIX REF RS A E LN
[ Sk AR BT AR, 52 A1, AR5
AR R B RGH  EN T X SRR AR A
(1) 72 3} BEHE R A B, S bk ey i Y 2 At
N S P s 2 T W A T ) 1N N7 S 7 3
WIIBFFEVEE, IANFEZ WX R i, X
e s 21| B i N S L 1P 7 N N 7 7
BT R B MR RS HE 710, (iR ik
V& R BIE 9T 3 2
3.4 AMTEILEMAKBEERER . WRSHRE

VR A W) () A28 % 35 ) R L 465 ) o R 1)
HERHE, W MERAS. EESW, e
HEUEAE— N 1A] BN I BEDRIDIR G, R mT DUAA B
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