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AHFFE BRI PG A SN T e R ELLE IR R
HHRRIP XN, KL 24°31'~24°35' N,
114°26'~114°29" E, {9 X FILK L 17.5 km,
ZRKVGTEREL 15 km, MEIA 13 411.6 hm?>, Jui%E
W E R A RO X E IR R B L =, IR
I, RN 164 °C, FRIEZ 48525 C,
1 APEPE SR 6.8 °C, 7 BRI 24.4 °C,
X ALK 1 954.6 mm, WFFE X il v i
T o i bR 5 g ST 2 XU 4 ) bR g o 08
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100 m ) FEHL, FEHLEY 4 S FRKIRBEVE R ARIE
1 hm? ¥ H K] 20~ 25 4 20 mx20 mA /NEETT
XA/ T A 4% (DBH) =1 em BYARZR
AR AR TS, R 1.3 m AR
FAERATHRIC . 10T bR iC A R 24 55
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Table 1 Basic environmental conditions of plots

oA R 40| W PR FF E 3%pH i%f:ﬂ%
Stand type Elevation/m Aspect Slope/°® Canopy openness/% Soil pH el
JE4E R PR 757.9+3.40 a T South 29.6£1.27b 13.42+0.31 ¢ 4.01£0.02 b 56.15+2.21 a
A CLP 712.1+4.12 b P9 R4 Southwest 37.7£1.06 a 17.32+0.58 b 4.01£0.02 b 47.15+2.44 b
KA SF 528.9+2.55 ¢ 7§ South 25.3+0.95 ¢ 26.21+1.21 a 4.29+0.02 a 36.41+1.14 ¢

1.3 #HELIE BB o 280 (45 A 45 . Shannon-

MRYEFE b IR A A 2R, MM AR AR AT
AR A 215 A BE 5, R TR R A R
AP ARIE BT RN 53 1 3 AR R BB
4 (1 cm<DBH<5cm) . /M¥ (5 cm < DBH <
10cm) . MAER (DBH =10 em) P fi I JCRE
i 2 4 bR & (non-metric multidimensional scaling
NMDS) J5 k3 B A R B 3 M E R K
B BRI 225, Chao RAERIME: Rk H
TR P AR R B S0

eI CPEER ) M RhesrE, 454G
TRV A TR, SRR RO RORE A
FEHL N BT ARAAE R 2R 000 3 D ShfeRE, H
SR . WA (Liquidambar formosana Hance) .
L7545 (Alniphyllum fortunei (Hemsl.) Makino). Fg
TR (Choerospondias axillaris (Roxb.) Burtt et Hill);
e ER . WS (Schima superba Gardn. et
Champ.). % 5#¥% (Castanopsis fargesii Franch.), Fh
i (Elaeocarpus decipiens Hemsl.) . #AC (Engelhardtia
roxburghiana Wall.); il : QISEMA] (Lithocarpus
calophyllus Chun ex C. C. Huang et Y. T. Chang), &
H: (Cinnamomum subavenium Miq.) . 4WAMAS (Eurya
nitida Korthals) . K3 (Manglietia fordiana Oliv.),

o EEA 20 mx20 mHE T ARIAERK AT

Wiener $8545*) DL & 3 AT REREAE A [A] Pk &2 455X
MR RS, EEAH= ( AHX] 2 -+AH XA
FEHAREXT R ERE ) /3. A BH It EHE A
[F) TR BE A Fh- T AR 4 . - 22 B i 2 R b -
LML, Fh-PAP 9L ( Species-Species rank )
i T IR B 7 ZHEE A TH , BVRETR
& A ) RN R S R EERY ] Microsoft
Excel 2013 PEATHHEH4HH, R 2.12.0 £ Origin 8.5 ik
8 A FIE R

2 SREHH

MIFEAR RS ZE

WG 0 Ar, A2 ARMRIET 29 B} 75 Fif
Hh ZERRKIAEE (32%) , HRhTHR
(21%) . R (16 %) skt (7%) . FLES
TR (7%) &5 AT 26 BF 73 Fh, 20 1
WO 5k RE (31%)  IZRFE (29 %) KR
(13 %) 555 Jiptkdtit 38 B 126 fh, LR
MR (19 %), HUOAERSERE (18 %) |
R (17 %) . 738 (11 %) o AME S
P AP EEAAZ AR . KA (Castanopsis carlesii
(Hemsl.) Hayata.). i f#i (Machilus nanmu (Oliver)
Hemsley). % 7% i (Diospyros morrisiana Hance) .

2.1
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E B #t B9 6 (Rhododendron moulmainense Hook.)
S WEMCD R B J A R L 2258
T . B I HE (Castanopsis fabri Hance), i fif
(Castanopsis eyrei (Champ.) Tutch.) 55 ; JRIGMH &
R BIBFP R B BARALRSAE . B IiET (Diospyros
lotus Linn.). Afaj . A, HHESE (£2)

T, RIS A A R TR, A2 ARAR- TR R
NI e, IRHAGE B, 2Rt
ARG AERHEYIE 2 5 UAEAR-JEUR PRI A AR
WA, Fe BRI RHE s>, FEES AR AR
FHEYIEZ

R2 3RS ZEHAMANRMER

Table 2 The messages of top five families among three stands

Py A A Z FERT AR} HRA A L
Stand type Total number/(#f-hm ) The families of top five Number of families/(#k-hm2) Proportion
1A} Taxodiaceae 1595 32%
722 F} Fagaceae 1047 21%
FAM CLP 4983 18} Lauraceae 798 16%
IR} Theaceae 349 7%
FESIERY Ericaceae 349 7%
583} Fagaceae 893 31%
th %%} Theaceae 835 29%
WA SF 2879 WF} Lauraceae 375 13%
KEFL Euphorbiaceae 173 6%
%} Ebenaceae 115 4%
i} Theaceae 906 19%
FLASAER} Ericaceae 859 18%
JE Ak PR 4770 15} Lauraceae 811 17%
7.3} B} Fagaceae 525 11%
% REF Styracaceae 382 8%
NMDS HEJF 7] LB b X 53 H J5 s bk 5 79 1sr
WEMI (B 1) o UiHIBESEBIRE AT, ™ o
MR 23 ) Tt 2H P08 [ S R ARy ) ST, (EREAS LT "
TE % 00 ) P A L0 A7 AR R Y 22 5 o TR ol
NMDS 538 22 IS T[] — Rk S bk AN [ AR G '
REYBE, PR U 22 5 N T A R AR S5 ol
ZI 25, EBREAR bRl —Mko N AN W] & 7 *
BRI 7 R osp, oL
TEREVE R BRI E b, A2 ARAR Y S R R ®at as
(4983) Mm% (2571) 5 IHARA Y B T S

(4770 F12823) , TRAMRAEAEEL (2879)
LR A RE (1 023) 295 G AR B 60 % F11
36 %o AN AN (1926) Ko AR B A 1A KL

(930) SIELAMAHIT (990 F1957 ) 5 TMAZAMEY
INBASARER (797 ) 295 JRERARIT) 80 %, BAFERA
A (1615) LA IRMFIR AR 1.7 £ Jilh

E1 3FMAABREREETMER (s: 408 t: /M, at: B
1) MEEESHRER EARKRREAKER, B
RFREWEN, ZAFRRRFRWIEL
Fig.1 NMDS among three stands at different growth stages
(s: sapling; t: treelet, at: adult tree). The square represents
the Chinese fir forest, the circle represents the secondary
forest, and the triangle represents the primary forest
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Fig.2 Number of individuals (left) and basal area (right) at different growth stages for the three stands. Black area
represents sapling stage, The white area represents the treelet stage, The gray area represents the adult tree stage
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(437m) , FFHAZARBRYIR IR S 25 N TR
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IR AR e S MR T IR AR AR R AE MR AR PRAR
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Fig.3 Species - area accumulation curve, species - abundance curve and species — species rank curve among three stands at
three growth stages (sapling, treelet, adult tree). The dotted gray line indicates the Chinese fir forest, The black solid
line indicates the primary forest, The black dotted line indicates the secondary forest

R3 3IMMSAREREZEMEESENYMFHFEE EF Shannon-Wiener 5%

Table 3 The species richness and Shannon-Wiener index of the three stands at different stages and overall ( Mean + SE )

i Sapling /N Treelet A Adult tree A Overall
Moy " - . -
Stand type IHERE sy PHRER ey PHEEE gy PRRER e

Species richness/ S index Species richness/ S index Species richness/ S index Species richness/ S index

(Hk-400 m ™) (Bk-400 m ™) (Fk-400 m ™) (#k-400 m™)
KA CLP 19+0.43 b 2.30+0.04 b 11+£0.61 b 2.06+0.06 b 144£0.52 b 1.92+0.06 b 23+0.60 b 2.31+0.03 ¢
WA SF 14+0.83 ¢ 2.17+0.08 b 12+£0.59 b 2.15+0.06 b 11£0.56 ¢ 1.88+0.06 b 22+0.86 b 2.45+£0.05 b
JR4E#k PF 30£1.80 a 3.03+£0.05 a 17£1.10 a 2.544+0.06 a 17£1.02 a 2.56+0.05 a 41+1.27 a 3.2440.04 a

VE: ANEVNG FRER R B35 M 25 7:.(P<0.05), R [l S- WG %13 7~ Shannon-Wiener $5%{ .
Note: different lowercase letters indicate significant difference (P<0.05). The same blow; The S-/ index represents the Shannon-Wiener index.

HEAR (13.16 cm) FIAZARAR (13.74 cm ) Z[6]JC .

BES,
2.4 IhEEEFT(L

Bl 5 R, 3 MR TELII G B DI RERE Y
YIRp BRI (A MM BT B, AR RSB

IR EEAE LY Y 30%, SR ARARAIAZ R MRS
M EER 2 A, JFH. 3 Rk g R A i
ST N BURARSAZ AR MRS UAE IR T2 AR A By
Be, H/MMBTEBAMUL, URAEMSTER R ZAEA)
RFIFIRRAFZARK, (EL 3 PR3 0 77 1A ol i 22
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Fig. 5 Variations of Importance value of three functional groups among three forests at different growth stages
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Characteristic of Species Diversity in Stands of Different Restoration
Models in Jiulian Mountain, Jiangxi Province

LIU Bin', ZHANG Can-can', WANG Jin-song*, LI Zhang-min', OUYANG Yuan-Ii,
CHEN Wei®, CHEN Fu-sheng', BU Wen-sheng'
(1. Jiulianshan National Observation and Research Station of Chinese Forest Ecosystem, College of Forestry, Jiangxi Agricultural
University, Nanchang 330045, Jiangxi, China; 2. Key laboratory of ecosystem network observation and modeling, institute of

geographic sciences and natural resources research, Chinese Academy of Sciences, Beijing 100101, China;

3. Jiulianshan National Nature Reserve, Longnan 341700, Jiangxi, China)

Abstract: [Objective] Artificial recovery and natural recovery are the main ways to recover forest, and they are dif-
ferent in the direction and speed of recovery. The analysis of the difference of stand structure and species composi-
tion between the two recovery forests and the primary forest is helpful to understand the change of forest biodiversity
under different recovery models, which provides theoretical and practical basis for the artificial recovery and recon-
struction of forest ecosystem. [Method] Based on coniferous and broadleaved mixed forest with 36 years natural re-
covery after artificial planting Chinese fir, subtropical evergreen broad-leaved secondary forest with 32 years natural
recovery after clear cutting and primary forest with no human disturbance in Jiulian Mountain (hereinafter referred to
as the Chinese fir forest, the secondary forest, the primary forest), we analyze species composition, species diversity
and dominance, community structure and functional group across these three forests at three different growth stages
(Sapling 1 cm < DBH <5 cm, treelet 5 cm < DBH < 10 cm and adult tree DBH =10 cm), to explore the recovery
characteristic change of subtropical forest biodiversity between different recovery modes. [Results] There were 4983
individuals in the Chinese fir forest, belonging to 75 species, 29 families. There were 2 879 individuals in the second-
ary forests, belonging to 73 species, 26 families. There are 4770 individuals in the primary forests, belonging to 126
species, 38 families. The basal area of saplings in the primary forest or the Chinese fir forest was twice as many as
that in the secondary forest, and there was no significant difference in the treelet stage among the three forests. The
basal area of the adult trees in the secondary forest and Chinese fir forest was respectively 37% and 70% of the
primary forest. The trend of species-area, species-abundance of individuals and species-species rank between Chinese
fir forest and secondary forest was similar. However, the accumulation rate of secondary forest species with the in-
crease number of individuals at the sapling stage was higher than that of Chinese fir forest. The rate of species accu-
mulation in the Chinese fir forest at adult tree stage was faster than that of secondary forest. The overall species rich-
ness of Chinese fir forest was close to that of secondary forest, about 55% of the primary forest, but the species rich-
ness of sapling and adult tree of secondary forest was less than that of Chinese fir forest. Moreover, Shannon-Wiener
index of the secondary forest was significantly higher than that of the Chinese fir forests, and there was no significant
difference among different stages. The DBH and height of the secondary forest in sapling and treelet stage were signi-
ficantly higher than that of the Chinese fir forest, while the DBH in adult tree stage was significantly lower than that
of the Chinese fir forest. The important value of pioneer species was the highest in each growth stage of the second-
ary forest, and the important value of shade tolerant species was the lowest in the adult stage of the Chinese fir forest.
[Conclusion] The species composition, species diversity and species number of the artificial recovery and natural re-
covery communities were successional towards the local climax community. Compared with the natural restored sec-
ondary forest, the artificial restored Chinese fir forest is more beneficial to the accumulation of species individual
number and biomass in the short-term recovery, and can form the complex vertical community more quickly, where-
as the secondary forest of natural recovery is more advantageous to the recovery of species diversity.

Keywords: species diversity; community succession; artificial recovery; natural recovery; subtropical forest
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