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SPECIES DIVERSITY OF CARPINUS PUBESCENS
COMMUNITY AND ITS JACKKNIFE ESTIMATION

LIANG Shi-chu"2, WANG Bo-sun'
(1. School of Life Science, Zhongshan University, Guangzhou 510275, China;
2. Guangxi Mangrove Research Center, Beihai 536007, China)

Abstract: The characteristics of species diversity of Carpinus pubescens community and its
successional community on the karst mountains in an area of 1600 m? in Guiyang, Guizhou
Province, were analysed using the formulas of Simpson’s and Shannon-Weiner’s indices,
and evenness. The individual number, plant height and breast height diameter (DBH) of all
trees higher than 2.5 cm in DBH were measured. The two indices were further estimated by
the jackknife procedure. The results showed that Simpson’s index of the community
ranged from 1.14 to 3.88, Shannon-Weiner’ s index from 0.50 to 2.43, and evenness from
0.19 to 0.71. With the development and succession of the community, the species diversity
showed a trend of high —low — high. The jackknifing estimation value of Simpson’s
index of the community ranged from 1.14 to 3.88, and its estimation interval from 1.04 to
5.10, while of Shannon-Weiner’s index ranged from 0.52 to 2.58, and its estimation interval
from 0.24 to 3.14. The jackknife method is suggested to be a more effective tool for
estimating the index of species diversity.
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Yk Z HE B RIC A YRS AU S A R FRE, R HE AR A EZRULTRE
BES ARTEEEYREESEYTR BT 20BN T4 % (jackknife
method) /& H Quenouille F 1956 442 ) —FrIE S HAE T 7%, Tukey M TRX—FEWMBHT
REBEHBWUMBEE, FFB TR —FHEEMEITFESY AFIUREFEDREM
A R AR, B R R SEILHEREARBTIY R, SFERE TRAWHRY, 4y
2, EANE R — R 2R IR N R T AR N Y M SRR, BUS T HRE A
MRV EHWEEA MR EH R LY, RCR R E AR R R H A
B, BT b TR 3 4 1L 3 25 SR RS EA ( Carpinus pubescens) BETEYIFh 2 BEHE R HRAE, FEXTHE TR
B 4 b 22 R BEAT JT Il T,

1 Festh SR O

AT R MBS R IR ILSAT, SEMATMNEREA P, BB RAE L
HE, FEMEIERILML b, ST SRR SRR, KM Z RMEARER EEMRMEEE
20, JTEGFM TR RBENHEENYRESEE RSN RHE. REREHIR
DA R BB O A S, TS A RE IR AE T R RN 95 b

ZRBEWEE TAESEE 70%-95%, ISR ANLRE. F—LER15-22 m, =K
WEANE;, SRR 5—10 m, BT AR (Cornus controversa) . ¥ (Celtis sinensis) . X 1T
(Ligustrum lucidum) . ¥ /K ( Photinia davidsoniae) . ¥ K (Eurya japonica) FHR. HARER
1—3 m, 3%/ 30% — 85%, B3 B (Itea ilicifolia) . 7~HAE (Serissa foefida) . RHFH Clerodendrum
bunge) %R, HAJER 0.4—1 m, B 30% —70%, B BABEEFK (Dryopteris fuscipes) . KH
( Arthraxon hispidus) . . F¥ ( Phaenosperma globosa) %5 4 i,

ZEE. TRREGEE  FAREE 15%—-90%, T4 "AMEE. H—WER15-25m,
1 % B 4% ( Cinnamomum glanduliferum) . 7 %t #8 - 4. $F (Liquidamber formosana) . B %k
(Quercus fabri) ZA; E_WEE 512 m, B WA (Symplocos stelaris) BA, %t§ (Myrica
rubra) A K. EABEBE 2-3m, EF 40%—85%, H M & (Camellia oleifera) . Ly %A
(Lindera sp.) . R ( Lyonia ovalifolia) %41/, HEAZEH 0.5—1 m, FHE 30% — 90%, Bk GE5E
B, RATT2 (Iris confusa) . HEEE ( Lysimachia paridiformis) . RS R,

2 WA

BB SESEREVEENRTREREMEARE S, EBET 6 MM (R
1). 45PE BRI RS S 1600 m2 R 16 MR TR IRBUE, T RETT P4 BTA FEATIE
AT 2.5 cm BAMRRIECR. HRR. RS, AR SRR E AR M TR AR R 2
MEEMGEE2). RN, WERERNBEEE AARLE TRGAR ANETRSE. &
AEMEABRHBESIES mx5 mM2 mx2 mBFETHE.

Wi Fh & RSN A ERSS YR BEEE $OR A Simpson #54((D) M Shannon-Wiener
¥ (H), FRNEREYSE(E), HEAXSHIWT:
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Table 1 General condition of plots

1 2 H H
H=3.32190gN— — Y.n,lgn, E= =0.3010 ——
IgN - i;n, gn) T 0.3010 1o§

D=

e o 148 Soil
Bme A Rwxm  BAEERR o P PO,
: : Exposure . p
Plot no. Site* Community** p Thickness Mo Organi
of rock (%) oisture rganic
(m) (%) matter (%)
Q1 QLM CP 95.00 0.36 5.20 6.32 7.35
Q2 QLM CP 10.00 >0.60 3.59 5.34 7.71
Q3 QLM CC 55.00 >0.60 4.86 5.10 6.43
Q4 QLM CC 45.00 0.60 5.01 5.20 5.75
Q5 DM Cp 70.00 - 0.47 6.58 7.46 7.26
Q6 DM CP 75.00 0.43 5.05 7.18 4.82

*QLM — ¥ & 1} Qianling Mountain; DM~ 7 LI Dong Mountain.
** CP— SRR EN BT Carpinus pubescens community; CC— ZEE. SREERY

Cinnamomum glanduliferum/Carpinus pubescens community. TH

®2 ELFABENEZRE

Table 2 Important values of common tree species in each plot

4 Species HE{H Importance value

Q1 Q2 Q3 Q4 Q5 Q6
1. =H#HEA Carpinus pubescens 162.93 163.54 37.38 66.70 257.72 210.12
2. ¥K Eurya japonica 4.37 56.45 14.53 13.53 0 0
3. ZEH Cinnamomum glanduliferum 21.23 19.59 24.69 40.98 0 0
4. YTER Cornus controversa 24.10 3.09 11.08 10.51 0 0
5. i Ligustrum lucidum 5.72 8.73 5.67 11.37 10.04 17.24
6. M3 Celtis sinensis 4.2 6.11 0 1.92 16.94 10.24
7. ¥R Photinia davidsoniae 11.82 18.68 2346 3.8 0 S0
8. ZLE W Ormosia saxatilis 7.61 4.11 0 3.92 0 0
9. Mkt Betula luminifera 1.81 4,18 18.04 4,59 0 0
10. %24 Cunninghamia lanceolata 0 3.31 13.67 8.59 0 0
11. ¥ Myrica rubra 7.74 0 9.68 2.03 0 0
12. E#% Quercus fabri 5.61 0 10.17 27.12 0 0
13. W& Liquidamber formosana 6.89 0 26.06 52.13 0 0
14. ¥&¥A Firmiana simplex 0 0 13.14 6.70 3.12 28.71
15. ti# Symplocos candata 0 0 2379 2.14 0 0
16. SHEA%h Celtis juliana 0 0 20.23 8.74 0 0
17. 4% Platycarya strobilacea 1.86 0 3.5 3.89 0 0
18. %K Pistacia chinensis 4.1 0 0 5.09 0 0
19. EBE¥E Castanopsis eyrei 23.56 0 0 0 0 0
20. FAIKM Sorbus folgneri 1.81 0 3.78 0 0 0
21. #I# Broussonetia papyrifera 0 0 0 0 0 28.59
22. JNEFE Cladrastis sinensis 0 0 0 0 4.34 5.13

Q1—-Q6: %S, Ql to Q6 repremsent plot numbers as indicated in Tab. 1.
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TNk 0 DXy, Xgy AXRKIT SR 0 M0 n DMNZEME, g=g(x,, % Ax,)RH
n NMUEEHE 0 AETHE, g"R B 2Hx, x, Axy, BN ANEER SO METHE. B N AW
FES B o A, BREGAR K AWEM, WA LI E D N=nk, FEMN_E1<k<N/2,
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(*)—g(x”, X A, Xy, A, Xg—nis Xg-na, A, X-nk> X1yt Xarnz Ao Xare, A Xa1, Xz Ay X))
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Jo= ‘l‘ Zgi
n =i

Xt FRERME g, Tukey 4218 T RXEERIFEAR . Frf 9 UE W LABAE R n ANSL [R5 B BEDLAR
BOREAA, DL JO Ah3T 0 WTLOB MRS . HAlAE DT 2R B LA B A L n s, DU RMERY T
SIS AHTTBENLE R I 2, WA 1/ nS; MiTI0 MR MR E MR B,

JO—0

T=—
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e B F BE S (n— DROSMAT , Hh L850 0 B3R LA K 11 2
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3.1 %mg#'&&ﬁdamz
Z 50 8 LA B S o T BRI SR 1000 — 1500 m W34 Ly st iy DL A 9% oo B ok AR R, i F SRR
B, BETERRE, BEMS RS ST, BRAMAEE. BTSN RAMENHENNE ORI
WL, YA TEBEMLE. LE kS BERREMNERLRRAPY BYHETRENME
M)A K 8 B AT TR, AR MR BB SRR, MEABA EEMAK. B
B, X B FEANHE EEARMEN IS ESE, STEMERME 3. QL Q2. QS
Q6 BT ERISEAREE, b TAEBAN. ARFMIMMEEEIFENARR, FRFHZS RIS
HEWBEENIMERERINEEEER, ﬁ*th:&@iiﬁﬁ%yimBﬁzm%E%ﬁ*ﬂ’J%ﬂgﬁ
HEFHRLN, BEEI3 PRORSE, st 7 SRS AT T 7% 4 B b o 0 ) B R 1 R R R A
KB B IR L M AT A AT IO 25 8 (3B 4) R, REVERY IR 2 A0 5 MR BB X R EER
S, BE{ MR L RIS B B AR BB TAME BB £ 4, TR e T4 A Fh i A R /Y 43 B
$E, RERRETYM -SEXER; SHYEMNENARUEWEMXXR, U EESIER
., BEED R RGN,
MBEE BB MEE RSN, SHRBEVRENHRRE N sRBEHRE~ =¥
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Table 3 Species diversity of the communities

MBRERE WHEAMHWEZEE AR B
G s BEERR Diameter Importance value  Number Total number D H E
Plot no. Site Community degree of of evergreen of species  of individuals
population  broadleaved tree S) MN)
Q1 QLM CP 45 66.70 18 234 1.813 1780  0.427
Q2 QLM CP 75 102.72 11 98 3.874 2426 0.701
Q3 QLM cC 84 110.39 24 164 15069 4.079  0.890
Q4 QLM CcC 25 95.90 24 171 6.802 3.053  0.764
Q35 DM CP 48 70.82 6 164 1.149 0502  0.194
Q6 DM CP 50 17.24 6 66 1.844 1407 0.544 °

D=Simpson index; H=Shannon-Wiener index; E=Evenness. For other abbreviations see Table 1.

PSR B R~ B MRk BES. FEXMIE R4 BENWSEEOERXDH
AMEEEEREMELTMEBENMY, HEANLE nm4§$ﬁﬁﬁ$ﬁ@&ﬁm
DAY RRAME, YRR SRR A R R B WIS
LR R B, FEX B, ARBEMFMAEE N >
TRIEEFIHF, BERIGEMS, HEMHEEES o 10000
far. AR, BUE, BTFUREESAMBY K, 0.1066  0.9113% 10000
FRELRIF RO SR HETR, PECT B4 RSN SN BE T o osm AT o
Bl G RN SRR IS, ERESRIED o s o 005 and 001
ﬁgﬁlﬂéﬁﬁiﬁﬁa ﬁ%ﬁiﬁ%ﬁﬂ%%ﬂﬁ% Wﬁiﬂ:iﬁ%ﬁ probability levels, respectively. See Table
5, MG R, WERR. WPl L gp 3 for abbrevidoms
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b, RAEXARTEER N —NHUE. T AR R AR SR M 2 0 Z R TR RN
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Ik b BURE TR M AR &7 — R E At ik, AR — A B0 S 1 3R BE VR 19 B &
REMERE, BARMBANTE, BEEHARZL. Dl — 5 B BE x4 R 2 R A HUE — N XA
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REATREE R ERE— W, 7 R EL A BE Y RO W Fh 2 R MR Y Simpson $E¥CH Shannon-
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e, SR AR JR 2L EF G SR B vk X BT BE A ARG A9 Simpson F5 AN Shannon-Wiener 18 ¥t 7 K 121
(T EARRKT, BUEEHAT =005 #ZEHH D,(0.05=03273. B3 5 AAl,
% F Simpson FEHOEYL, HeHL Q3 1 Q5 HID 5152y 0.4261 #10.4939, KT D,;(0.05) Bl 5
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i, {HHEAFEHA D, EBE/DNT D(0.05), BVRIRSHEH AT Simpson 38 5 5 U E # M IES
43473 3 F Shannon-Wiener ¥R Ui, BA M Dy # 0.3223, BT A BETEREHLAS D, BN T
D5(0.05), Ui Shannon-Wiener 35 $0H EHRIEH M IESSrM. B L, 7T LU R A JT 403 ¢t
ZRBEBE YL MR Simpson #8 $0F Shannon-Wiener $8 S 47 X 8] ff 71 & H (M &
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Table 5 Jackknifing estimation of species diversity in the communities

HibgS  SREtEIRE JTHfhTHE it X 8]

Plot no. Diversity Jackknifing Estimation 12?5.' Fa(x)—Fo (Xi)l * lrgia}an“ (i+1) = Fo (%)) l *
index estimation value interval
Q1 D 1.793 (1.364,2.222) 0.1169 0.1794
H 1.856 (1.398,2.314) 0.1130 0.1755
Q2 D 3.875 (2.657,5.093) 0.2399 0.2750
H 2.577 (2.015,3.139) 0.1393 0.2534
Q3 D 15453 (12.175,18.731) 0.3838 0.4261
H 4.264 (4.019,4.509) 0.2189 0.2814
Q4 D 6.756 (5.022,8.489) 0.3253 0.3269
H 3.675 (3.388,3.962) 0.1565 0.2736
Qs D 1.145 (1.040,1.250) 0.4314 0.4939
H 0.529 (0.247,0.810) 0.2366 0.2991
Q6 D 1.801 (1.227,2.376) 0.2115 0.2740
H 1.472 (0.964,1.981) 0.2598 0.3223

D=Simpson index; H=Shannon-Wiener index.
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