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FTHAGREBRERMKD AR ETURBEZLEHHNTE
BB, ARR, HAKE, RAE

(1. BB A5k T AR B/ T H 25 5 0 L5 W W JRT % DU 11 48 1 A o A S 6 38, 2846 6170005
2. DU R AR R AR IX, DU AL 6170005 3. BERAETH @50 TR AR, DU 2448 617000 )

O N BB IR R RO DX ITAT 23 U0 A 4 0 A BT % R s S LA, i F T LA
2015 AERETE NS A 1 hm KA B @A A ST XS 8, 42 2020 A 50 2 A XF WU Rh LR VS 2R |
FET % R K AR (DBH) BEA TR ST , LG 5 AR TRl BEE A 4l S S5 H sh s . 459, (1) 2020
A BEVEAARAE Y AL 18 Bl SR8 15 Bl 18 J&8 45 2015 4E 3 1 )@ 1 Fl, AR SR AL s T ToAR Ak, (EAR 3 AR 1k
W, 52015 AEAHLL FEREEE(IV) > 1Y 6 DR 5 AMFD IV 35 & (CEERE IR SR I TV BRI, H
AT R VA LSRR AR AR AN S5 T AR E ORS8N, (2) 2020 4% BE¥& DBH=1 em I AA
FEYIAABOIEZE 1710 ¥k, P42 11,10 em 3% 11.17 em, BETEAEIET 3 0.29% , FE T MK 2 g 1%
11.84 cm, AE4M % 2.75% b B AR5 4.96 em, 5 2015 AEAH L, BEVE o 7 AFDEE L BAMASE T, 9 A4
PR BN AR . (3) BARVDEFFVEERURLZE /N (BT AT O ASFIEERLY K, 4 DRSO R e, R 2
K AE IR ER ANV AT RTS8 M/, AR S8 M 42 X 45 AR )RR BE A 34 K, W 5 AR AR R A 0B 47, BEVR TN
o) 55 4 () B B TG R BRAG R RN A A5 T AR B 78 A R 18 5 R v o i O 5 b o, (B 0 0 9
AN B EE R AE S AR RN BEOE ST, KAR AR AR B FET 2 HLAR 203 0 S R IR 0 SR IR, o A R e v i
Bk R BRSNS S AR EA AR T AR Al 2 B A T AR 28 o7 8 D00 34 ) T AR T A R
AR ] A0 TOURRG % Y25 114 0 7R O A RV
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Abstract ; In order to reveal dynamics of community succession of a secondary savanna shrub forest of the arid-hot valley
in National Nature Reserve of Cycas panzhihuaensis in Sichuan, based on the first (2020) reexamined data of 1 hm’
permanent fixed plot which was established in 2015, community dynamics over the past five years were analyzed by
species composition, community diversity, importance value, mortality rate, recruitment rate and diameter at breast
height (DBH). The results were as follows: (1) Woody plants in community changed from 15 families, 17 genera, and
17 species in 2015 to 15 families, 18 genera, and 18 species in 2020. There was no significant change for dominant
species composition but a significant change for degree of dominance in the past five years. For the six common
populations with higher importance values (>1) in 2020, the importance values of five populations increased, and the
population of C. panzhihuaensis decreased only, when compared with their importance values in 2015. C. panzhihuaensis
was still the most dominant species and constructive species in the plot, but its importance value declined
significantly. However, a significant increase of importance values occurred for some arbor species such as Quercus
cocciferoides and Terminalia franchetii. (2) The number of woody plants with DBH =1 had increased to 1 710 until
2020, the average DBH of all woody plant individuals in this community increased from 11.10 ¢m to 11.17 ¢cm. The
average annual mortality was 0.29% , and the average annual recruitment rate was 2.75% , the average DBH of dead and
recruited individuals were 11.84 ¢cm and 4.96 cm respectively. Compared with the woody plants living in 2015, individual
trees from seven species had died, and those from nine species were recruited over the past five years. (3) The results
also indicated that although Osyris quadripartita declined, the populations of nine species increased, and four were stable
from 2015 to 2020. The average DBH of Cycas panzhihuaensis and Osyris quadripartita decreased only, but the others
increased to different extents. With forest succession, the importance of interspecific competition within community will
increase gradually. Dominant position in community will be occupied by arbor tree species such as Quercus cocciferoides
and Terminalia franchetii during process of succession in the future, but dominant position of Cycas panzhihuaensis is not
threatened in a short term. The main reason of significant decrease of dominance of Cycas panzhihuaensis is plant
individual death of larger diameter class. In the future, a transitional-type secondary community from secondary savanna
shrub forest to climax which is occupied by arbor tree species gradually will been consisted of Cycas panzhihuaensis,
Quercus cocciferoides, Terminalia franchetii and other arbor trees.

Key words: species composition, community diversity, community succession, secondary savanna shrub forest of the

arid-hot valley, National Nature Reserve of Cycas panzhihuaensis
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AR ZAEPE ITE S 4R FREAL TR AT LU
[ ROBE JEATWE 5, EREVE RUE b, Wk Z HEMIE
TSR 15 AL ) 55 2R AR AR T A 245 A8 4 A 2 A Al o)
ORI [ 25,2001 ) o RRARFE 7 2548 0 ) il 241 1 3
BAUEER RGBT RE i 56l W2 4= 9
SJRREE AR B AR HT R 45 5 B8 8 532 wal 2R Ak A
SRGEE B )5 e R (Xiao et al., 2014) , Sk
HEVEHE 7 J1R/IN (Zhang & Chen, 2015) FIHf 741G
YT H9 YK 52 6E 71 ( Jayakaran et al., 2014) , S A]
Wt — 25 R 58 FRARTE V% () 7 B ( Tilman et al. |
2006) , 4578 Yy R A | A W) 22 RE 1V 4E R LR 4 1t
HEA(E B (Loreau et al., 2001) , & T FRMBEIE S5

FRRRIE B B 5, [ A0 2 5 O AE B S h0RE 1 X
(Shaheen et al., 2012) , [ 5 & 5 Ak 5 ARG He
(Hooper et al., 2004) | I & P4 7 #4744 5 AR ( Khairil
et al., 2014) DL K #a (L M 2= %5 #K ( Shi & Zhu,
2009) 55 AN [) 26 B B AR ARRE v OT i 1 AH 5T, OF
RIPRMAE I L5 0 5 4R B R T 3l ARk
TS LIRS N R B G, EAFH I
BATFEHCHCS AEHCBCR AT, 7K 3 6 B X 3 v A8
Yy Ah £ & B (richness) | 2 FE P (diversity ) PA X
FEVE ) b 21 1 1 52 i AR R ( Meyers et al., 2014 ),
RN F T HEFNIK G Hefs 5 5 k) 5 A8 ) T % 45+ AN
Yikh Z A AR B n 2 ) A AR G4, i W T
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AN TR H i 5 B I R AR ) o 2 5 o A % 7 A
FWMESNEH . AN HE, B N AR SCE R R 2 (T H
5 2004 45 2011 BER B4 2012 ;4 1
55,2013) , H 25 T BRAK [ M b T Jie (7 8%
4 ,2008 ; Bt 4 45, 2008 ; i BR AR 45, 2010 ; X1 i 3=
86,2011 5 AR TN B0 A 4 50, 2012 £ B4, 2014)
U5 I S ST [ R b AT AR Y BF 9 3 3
JZAkA], JF © A AR AR AR 1) 22 A M 40 s B Y 1
FA T Z— (AR ,1998) Ak,
T RR AR VR R B T K A RE M A [R] AR RE Y
FE, V5 AP A (OB G , 2009) R (3
F1,2016) FEv 250 (RS 55, 2016) 40 HT BB
(KT 45 ,2017) A KB (TR 4256 ,2011) DL &
HEVE ZHRETE (i o, 2014) S5 205 1, A
i ARV 30 A5 A8 A A B 4 5% 1 7 R L
il ( Pickett & McDonnell, 1989) | #5 S A [a] X 18§, K2
KUY FRARBETS (Gao et al., 2013) , AMUFAB] T £
MRHE 25 P 2 285 3 1 A 55 U 3 il A0 300 5 %
2P (FERRAEAE 2011) 36 st ol T [ &
AR B B N T MR X (BRI BR 55,2021 ) , I HL 4%
LT AR R VTR R R B 00 R S A R AR
(Chang & HilleRisLambers, 2016) .
FTHAEASKT X, TIERM™E (4
42002 ; B ER SEFIT SR IE ¥, 2007 ; Peng et al.
2013) , LA F I RAHT Shy Bl 0 S RS = il T
FOZER R, X B Y Wy R R 2 AH [ R
B YRR S D Fh AR I3 S A (A AE L, 2015)
KRB A VLRL R Z2 0 A I R Sy 3 BT A8 R R
ST B T AR SR ) AT (A iR U R RR
e B, 2000; 4 # MM, 2002; Ma & McConchie,
2001) . E N TS RMEEE EE D MAE S
FPYJI P4 (Ma & McConchie, 2001) , H /i X%+ #4
TR RRBEIE Y B2 E D Fama T RIS
REF Sk (] 4 25 55, 2020) HEHAE W) i (Yuan et
al., 2020) =Y ZHEME (Liu et al. |, 2020; Zhang et
al., 2020) FEPIXN A3 SR 53 FK 53 09 FIH (Lin et
al., 2019) %5 J5 i, o7 F VU1 224 A6 75 4k B K %
F SR PRAP DX PN 1 T AT 2 TR A 4 TR AR PR o T R
PR X1 500 m 22 300 m #F3K X [A], 21 B
T AT RR IR S RUR B | 21 0 B T A ) s —— T
P B R E AR Z N R T ) 1Bk s
AP AZ 2T AR IXUBKONE 5 A 1L AR TS R TR 1 DA
IR TR R RN REAS A ) Sy S A P %) 3 A T A T A PR

HETE  JTAL T 1 A IO [ 1 A0 A6 S B I iR
A ( Ma & McConchie, 2001) ] & 19 ¥k 4 i =
WIW B, H R, e T K A R i 20 4
T YIRET B0 2 B A X 0 55k A0 DL 9 HLX
VU 1 ZEASAE 558K B K 2 B AR DR DX T BT 45 Ik
A i TR T APR B T 5 B R i R AR A A IS T
VO ) BEA AL 5 8k R 2 F AR DR X T A 4 Ik AR
LCLRE 7 N7 NS I W WO /N DR = 5 B T B Ol i
2015 4FF1 2020 4F 4 YA i P B A 2 Bl dls , 922
B LA R, (1) BEd 5 47 I A 188 X A
TR 2 FEE S L 3 A TS e (2) HF
7525 R RE Bl 5 RE IR = A AR AR AR TR R Al
(3) FEV& U AR TERS BB 75 X DI 3440 o B 325 56 3] 4 3
EH

1 #HEF®

1.1 ARXER

WFFEHIAL T L 45 5 S T 1L Dk 2R i T
161 2 Bt ey D ek O b el 1) L | A A 95k X A
SRARAPIX (101°32715"—101°35'46" £, 26°36'31"—
26°38'24" N ) U TIAT BN SR A4 M BE i 24
BEUF T A TR YT, LA X & B O, B BT, XN
PRGN T A 23 3 a4 TR R A A B R S
RN TR BT AR S AR Y | M SO0 (T 2% e W) 45
PReP X TR AR 13,58 km®, 32 T #3045 S5 R0 3
W], BIF5E DX T R S AR 2 T B A R AL, &
A il A, H BRSSP R AR 19.7 ~
20.5 °C RPN TR E = 1 BIX, 5 A ek,
12 g1 Hizie, 6 A LAIZE 10 AW Z, 11 H
BHAES5 A5 AR 300 d, PR XL
Pl vadbm AR R}, LT R R TR E U0
JURF" INZE e k2 259.6 m( A |, e fiKifs
1120 m(HE {85 R X FAZ L), AU 22
1139.6 m XN K& A EENEERITEAA
KETBB R A= B A K oE, TIEEH BAR Y
Y A RRAE, 1 500 m LUTR AR 5 B 43 A 4L
@KL, 1500 m DA BB A KL, RITIX
PR ML P TOURR AL 8 g 1 AT 45 S et o I TR SE AR
WEFE R 3 3 200 F W) Bl g B R AE 95 Bk ( Cyceas
panzhihuaensis) ERIZAR ( Quercus cocciferoides) | JELA
{=( Terminalia franchetii) F15% 5 ( Morus mongolica )

(B, 2015)
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1.2 HHBLR RFAEF X

2015 4£ 7—10 H , 2 B SE [5 s 2% AR P BRpRR)
SIS O (CTES ) W IR b i 115 7 25, F 4l A4
B 3 W 4 ( GTS=102N, Topcon Corporation,
Tokyo, Japan) , 75 VU1 ZERL AL TR 8 K % A SR DR
DT 232 A R R AR AR @S TR 1 hm?
(100 m x 100 m) A [ REREH , IR HE X502 400
A5 m x5 m B/NETT bR E IE IR AR DT N T A i
1% ( diameter at breast height, DBH) =1 em [ ARAAE
Y, A N S AL 0 S R RAR ) 1) 2 4 AR R
N B D B A AR A AN BE IR A7 5 A P ol
PRAC L %78 . 2020 4F 10 H #F47 248 4 T8
LAY DBH=1 em BYARAAY) K CEIHN BLANE)
PR 2015 4F X% E A DBH=1 em TR AR
7, Hdr Ho e B e A A FORES

YA R, BN DBH=1 em BYARA
TR (CELAE S RO 55 ) 1 5128k, SR8 15 B}
17 J& 17 Fh . FZ R 358 BE ( Cycadaceae) | 5¢ 3} Ft
( Fagaceae ) [l # T #} ( Combretaceae ) # %) , 2 ##
ot SRy BEAS AL 3, A 0 3 B A A0 95 BRAR R L
WA~ . 3¢ . A Hi ( Diospyros dumetorum ) | 1l
(Albizia kalkora) 55 .

1.3 HiES A&

Ki % Flora of China ( FOC) ( http://www.
iplant.cn/foc/ ) F1 ¢ H E AH ) &) (FRPS) (htp://
www.iplant.cn/frps ) 7 28 804 22 | 4% 6 AE b B B AY
KA Wb 40 R HoA KB Sk F E B2l R AR
PR eV A LSRR B (T #E SR, 2008) L IF 2
F (YRR ) (B 7R, 1987) FNCHE W V% 2%
SCETFMEY (EAAFRAE, 1996) Y i B A A
Y- o EE, Hop, 5 2 {H (importance
value, IV)= [ fHX}% & (relative density, RD) +4f
X4 ( relative frequency, RF) + A X} g 3% J&
(relative prominence, RP) ]/3, RD = ¥/ Fj #f %
J&Z (density, D)/Jr A F % B2 Z Fix 100, D = Fi i
ARECH /ZBORE T AL REF = #3050 (frequency,
F) /A5 Bl RE AR RE 22 A1 X 100, F = Bl i A~ 1 1 0B
T8/ RE T B RP = A B 2% B ((prominence
P) /I R S 3 B 2 X 100, P = R BT A > 14
A v W T AR 2 A

TEICE T A R )z 0 3 S 2R ROk
JEREE WA Z AR (SR, 2011) , FRANR 2
KI5

2%
Shannon-Wiener ZFEHEFEEL(H)
H==3(PInP,) (1)
Pielou 151 K54 (E) -
k% (2)
Margalef + & FEHEHU(R,,) :
Ry=(S-1)/InN, (3)

A1) (2) (3) H .S AR R PR B E N
R B 1l BT AT W R AR B R PR R A A
TEA AR ), P, =n,/Ny;n, R i B4
(LN

PIFETZ R (m) A GE (r) FIFRRE R /NE AL 3
() 43 B BEE A1 BE % 22 46 ( Condit et al., 1999)
TR .

Inn,~linS,

= 4
= @)
Inn,=InS,
r= (5)
t
Inn,~Inn,
A= (6)

t
TET(4) (5) (6) Hree Sy i £ 8] B I 1] 5 ny,
Fn, 53 R 5 — O A 2R 2 ¢ B[R] S P A Y
FIRER /N5 S, M2 i o B A) 5 SEAE AR H B0
bt 58 K H Excel 045 4t 11 43 7, OriginPro
8.0 1EIA,

2 R 594

2.1 YIFARRANEEE S

2020 A HIAR AT P AR S KO 1 T108% SR
J&@ 15 FF 18 J&@ 18 Flv, &% 2015 4E84 i 1 J& 1 A, H
o, 3 ANTE 2015 D SRR R 2020 A9 A A
T, M AE 2020 4F g sk 3] 4 S H A, 51
TH 2SR 40 SR A 18 B8 T A 1A B5ORN b B3 A TR A
(£ 1), BEV% Shannon-Wiener £ F£ V8 5045 1k
B, BE I 16.11% , Margalef £ & i #8 $0Ik 2,
Pielou ¥ 5] FEFE U IR /N (£ 2)
22 FEMBREBEST WK

FEEZERT 1 AR WA OO 1 SRR
AL, o4 5 AN Fh e 2 A A A R
B BERAE IR AAT R BV AR AR R A
69.70(2015) & F 2 42.35(2020) , B {4 iE
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R 1 2015—2020 EEFIETFFICE YT
Table 1

Death and new recorded species in the
community from 2015 to 2020

AMEH s KA o
%ﬂ" | ﬁiﬁ tt [\ é"ﬂf
Species No. of Growth Remark
pecies individuals form emar
AR 1 A 2020 47 4 4 i (K] FE T
Leucaena Shrub T 2R i
leucocephala Disappeared populations
L 5 1 Fok due to death in 2020
Trema levigata Arbor
LR 2 FEA
Toxicodendron Arbor
succedaneum
Bl B 1 BTN 2020 45 14 4 b 5 11 2R
Dalbergia Arbor LR
obtusifolia New recorded species
) in 2020
CTTIE Tk
Solanum Arbor
erianthum
=R 1 AR
Fraxinus Shrub
trifoliolata
=M HY 1 BN
Populus Arbor
yunnanensis

T2 2015—2020 EEEYMSHEMMNTL

Table 2 Changes of community species diversity

from 2015 to 2020

Shannon-

Wiener Margalef Pielou
ne RS >
e A seimn BEE wamie
Number of Shannon- H Pielou
Year L. . Margalef
individuals Wiener . evenness
diversit richness index
indcﬁxy index /
2015 1512 1.02 0.36 2.19
2020 1710 1.18 0.41 2.28

BRI RE A AR AR A0 B R A A A RE, 43 301 e
13.04( 2015 -AZHE) A1 6.23 (2015 -TE M) # &
25.46(2020-Ek 40K ) FIl 15.36 (2020- M (=) o I
Hh,525&(3.04~5.65) AT (2.42~3.74) (LA (1.58 ~
3.41) FhEE ) B ZE RIS A AR S (1) .
2.3 BEERH

2015—2020 4E, ##7% DBH=1 cm BYARAAEY)
AR S12FRIG =1 7108k, B 0E 13.1%, JET=
AMAR 22 Hk A AN 226 BR (AT BLANME) |
HEVEAEAET % 0.29% , 44 51 % 2.75% , BB /)N
AR 2.46%

7 AFPRE  BLIE TS ANA (5 2015 AFEFP R S AL

807

EZ232015
o 707F= 12020
= s
= 3
> 607
o ?
Lﬂ) XX
s 507 g
g 40 ks
w30}
B 20 35
109} s
BB 558 X%
PZHST TXL DLR MS YS SH

YiFf Species
PZHST. % £ 4€ 7% #; TXL. B4 #5; DLR. ¥ Hi{~;
MS. 5 %; YS. & fii; SH. 1 #, PZHST. Cycas
panzhihuaensis; TXL. Quercus cocciferoides; DLR. Terminalia
Jfranchetit; MS. Morus mongolica; YS. Diospyros dumetorum;
SH. Albizia kalkora.

Bl 1 2015—2020 4R DLRIE BLEE YL 1
Fig. 1
species in the community from 2015 to 2020

Changes of importance values of common tree

(1) 41.2% , Hrp BERAETRER 8 R AR R 8 #k (52
F2 PR CEMT LB RIS 1Bk PR L BRI
P L1 95 % ( Desmodium yunnanense) 1 £, 9 4~ Fh i
RIS R R BE A B3, 7 S R B 53.0% , o
BRAC TR 10 R ARAR 85 bR TEME 93 # (5
F 14 BROAE M 6 BRI ML 11 BEL BR B AL AT
( Eriobotrya prinoides) 3 #k 5% 5 & ( Ficus virens) 1
¥k .2 B AR AR ( Firmiana major) 2 ¥R F1 = /L0 i 1
o 5 AFREERIE H BUAE T AR B3 B4 | (5 B A ol
B 29.4%

BEVE A P BEAEIE TR 0~ 13.86% , 4F #h 51 K
0.18% ~21.97% , 9 A~FpFfHE AR A (A B0 38 in ,
FER/NE AL ER 0.04% ~21.97% , 14 7 5 K Y R
h o FE ARG BERAE SRR AR IR AN, 4 AP RE
AR R R, O | AR EE (D5 ) AN
BERM(ERS3),

2.4 R

2015—2020 4F, HE ¥ P 42l 11.10 cm 3
F11.17 em, BE08 0.63% , Horb | BER A6 75k Fn vb
FE AP EEE- S AR REAR, 2 3 12.59 em F1 6.82 cm
F 2 11.35 cm 1 3.65 cm, [ R 4> 5~ 9.81% Fl
46.57% . FAh AP HEF- 1 I 452 34 47 76 A [F) F2 B2 Tt
B AR BT 1.40%~6.23%(F 4) .
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T3 2015—2020 EREFEIMBNETK

Table 3 Change of each population in the community

from 2015 to 2020

&4 20152020 FREEFE LM EEL
Table 4 Change of DBH of each common population
in the community from 2015 to 2020

A G TSV

Yy Fh Annual . Rate of
Species mortality R;zgrllltt- Pnpulatinn

rate ) size change

CONEA N
BRI AE TR ER Cycas panzhihuaensis 0.15 0.18 0.04
PR Quercus cocciferoides 0.70 6.46 5.75
M Terminalia franchetii 0.24 15.03 14.79
5:3& Morus mongolica 1.08 6.57 5.49
A Diospyros dumetorum 0 4.01 4.01
LIH#R Albizia kalkora 0 11.60 11.60
YWEE Osyris quadripartita 0 -30.08  -30.08
T Vitex negundo 0 0 0
BRHHUAL Eriobotrya prinoides 8.11 18.33 10.22
2I#% Toona ciliata 0 0 0
LB Ficus virens 0 5.75 5.75
TofF Sapindus saponaria 0 0 0
KGN Firmiana major 0 21.97 21.97
LIS Desmodium yunnanense  NA NA 0

] .
e

;2020 4R NFET I R FIEE L) SR S IR R AE AR P8I
Notes: Disappeared populations due to death and new recorded

species in 2020 were not listed in this table.

22 BRAET-AMARSE B 42k 11.84 em, 31K
BRT 10 em BIFET-AMA (9 BR) TALA 1 BRI 52
2 HARE NWERAL R F YN 5~ 10 em BYSE
AR LR (13 B, 15 59.10% ), F- 34 i i%
/NT 5 em IFETAMRECH 0, 226 A 51
YINg4%2 4.96 cm, Hi 128 £k (57% ) #b 53 AR g 42
T 5~10 em,96 A ARG /NT S em AU
2 BRAD BN AR KT 10 em, 23 31 9 A% I HEAE A
(R S5) .

V& 25 FRE v, AN 58 32 FVEE R K I K b B AT
TR AR KT 10 em, Horp 5 S RhREE 2 Mg
AT 5~10 em, FEFEAD LA AR 0 FREET- 2 i 42
ZHATF 5~10 em L 2 A% BUFPREF 4 g 42/ T
5 em, 23 R ERA TR (0 em) FIEAZRER (2.55
cm) (£6),

3 it

3.1 BEEZHMENTN
PRI A5 WA B THE AR AR A IR RO =

Average %
DBH HHOR
Yy Fh (em) Increase AR
Species rate of Growth form
average
DBH
2015 2020 (%)
ST 12.59 11.35  -9.81 ¥EARI/NFTAR
Cycas panzhihuaensis Shrub or small arbor
AR 7.08  7.34  3.63 FK
Quercus cocciferoides Arbor
A 7.64  1.75 1.40 FFA
Terminalia franchetii Arbor
£ 8.31 8.83  6.23 /NMEARSEAR
Morus mongolica Small arbor or shrub
i 6.77 7.1  4.90 /NEARHFEAR
Diospyros dumetorum Small arbor or arbor
i 6.83  7.15 474 /NRASGHEA

Albizia kalkora Small arbor or shrub

V4 6.82  3.65 -46.57 HEABUNEA
Osyris quadripartita Shrub or small arbor
I 547  5.62 279 HEAZUNEA
Vitex negundo Shrub or small arbor
PRIHAAD 6.70 7.02  4.78 JMEK

Eriobotrya prinoides Small arbor

LIk 10.20 1045 245 KA

Toona ciliata Large arbor
LRI 1023 10.55  3.09 KFFAK

Ficus virens Large arbor

T 935  9.65 321 KA

Sapindus saponaria Large arbor

= H A A 10.10 10.27  1.65 FtK

Firmiana major Arbor

Z g L 5.80 594 241 WK

Desmodium Shrub

yunnanense

1 7108k (2020 4F) , #8105 0.13%, Hop | BRBEB AL
TNERAE , TR AR Floab 03 AR BCRE Z2 . Ud B B 2 AR
MR AT, BE TR 25 M R IR #a T 2 24k, mT RE A
WA (3 4) LA OEIE G INTmi$8 2015 4E AT
REE & A%, S Bk ¥ 9k (38 4) ( Chazdon,
2008) , i A Fl T Z I AAE Y (W PHAE ALY ) %)
B F 41 W 77 1% ( Bartels & Chen, 2010), 1F K40
Ut BETE N IR BE (WG BB 2518 ) T RE R i s T i K
TR R A 4, B 200 A AR o (R A 46 95 %)
DL BE 72 ¥ [ I (181 1) (Monsi & Saeki, 2005) .
BE & T I O B AT, BEVR W) Rl 2 AR T R A B
A= J8 1 s AT 5 ) S R B AR AR
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£S5 2015—2020 EFFEFXTNMEMA R NMERKE
Table 5 DBH of dead and recruitment individuals in the
community from 2015 to 2020

s BB
Dead Recruitment
M2 4% individuals individuals
DBH Size-
-lass wr YRR R P e
c .aqe AL R@ ki AR -5 g 4
(cm) . Average . Average
No. of No. of
R B C DBH
individuals individuals
(em) (em)
1<DBH<5 0 0 96 2.31
5<DBH<10 13 6.71 128 6.87
10<DBH<15 2 13.25 2 10.25
15<DBH<20 3 17.57 0 NA
20<DBH<25 3 22.77 0 NA
25<DBH<30 1 25.70 0 NA
DBH =30 0 NA 0 NA

&6 2015—2020 FEEE WA ES
FET- N EFAAS R A B R 1R
Table 6 DBH of dead and recruitment individuals of the

common populations in the community

from 2015 to 2020

)
Average DBH (cm)
L/
Species 272 e 7 NI A R N
Dead Recruitment
individual  individual
BER AL IR Cycas panzhihuaensis 20.09 0
BRAGHE Quercus cocciferoides 6.51 2.55
WA~ Terminalia franchetii 9.40 6.81
%22% Morus mongolica 10.40 7.51
#+HW Diospyros dumetorum NA 6.27
WM Albizia kalkora NA 6.40
YD Osyris quadripartita NA NA
3 Vitex negundo NA NA
HRHAHEAR Eriobotrya prinoides 6.10 7.33
LI Toona ciliata NA NA
LR W Ficus virens NA 9.70
Jo B F Sapindus saponaria NA NA
LR Firmiana major NA 9.75
2 B Desmodium yunnanense 5.80 5.94

AR LI IS5 18 (Odum, 1969 ; Zhang &
Wu, 2014) , [ASHE 57t 158 B o adE Pk ) Fb Z2 B
()T = AN RE & A 76 J5 AR R i B v ( Whittaker &

Richards, 1989) , Al 25 H BUAE T 45 U fe 4%
PEZ T M 8T BT 2 Y A A AR PR A TR B
B BR MRV o 3 Tl T 0 R 3 W 4 O 1) ) e
Z R Ry 7T B8 5 A2 A A7 23 A B U AR SE 3K (Long
etal., 2012) . JEFIFOLT , 25 HE K 12 1T R T A
I, ph T AR v PN R BT ) T A O, 2 B3
B2 AR A A A5 ) R W ) o onT B BE AT R R
BB A A B IR (R O K R AR IR
FAF) 5 H R E L B A AL, 4N AR AR Y R A
B AWy R DL R 5 A A b 8] 1 55 4 3 25
Y & I ) R 2 Pk Y BB 55 e i 7 AR Y
I 8] A2 Z5 47 ( Dyer et al., 2000; Geber & Griffen,
2003) , ARl B A0 AL IR AT A A A A5 6], BLIsCZD )
i) 35 4, DA AR 2 BE R O 2 W) A I A7
( Whittaker, 1965; de Luis et al., 2008 ; Donohue et
al., 2010; Roscher et al., 2011; Cornell, 2013),
X —IFFE 45 R AR B 24 {17 T PR3 A= B R
MO TR, AN, BE TR W) Bl 28 &) B2 1Y 38 fn 2%
WY V& A 5 4 00 T XV Bt AR AR % YR 2 TRY
FIFETT A B 88 i ( Holdaway & Sparrow, 2006) , iX
AR 55 AR VH A0 TR T A O R Y B R A/
RO 755 % T 25 T2 el 1 7 1) AR i B e R B 358 7K 3
JIHH 2% (Sardans & Pefiuelas, 2015)
32 BT ERHFENTK

— P, AR AR Y UK AR TR ) I B A R R T
ST IR R, B 20 T FB
(RG22 ,2006) o UCAE T8 2 W30 A8 1 4K
T A U A T R RE APR38R IR s TR
A (78145 ,2002 3 W DS M S IE 7, 20075 Peng
et al., 2013) FREE L IE B FH A HE A | FEA M 1 A=
KER. Hith,2015 FEEAETRERN N EE &
(IV = 69.70) . LT, #F 75 N MO AR P R B2 R A=
B e Jor R 4 Ay o 9 R I B AR AR 75 R ( Cormell,
2013) , #b 7R A5 AL 1 R BB A 25 AL 1 oK 4 Ak
(Dyer et al., 2000; Geber & Griffen, 2003) , 1M £
T3 5 AR A R, T & N BR85S S5 M R AR 43 AR 1A
JE B2 W 4, B fd BERCAE U R RE SR SE T
WA A D0 AR Tl i 428 38 K Al >k 1) B 4 e T
Je 2 M RE A B B M AR R 2 — (R 4)
(Getzin et al., 2006) , 3R 6 AT A, BEK AL 52k Fh
HEAN AN DBH=0 em BT, HA — & it
BRKRE J) , Ho R 2 18] B B P8 A X &g, 9 H LB
PR 1Y AR L RE 08 S 4 3t 2 AR RE TS L T
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BRI T (0 8155 ,2002 5 B PS8R
HIEW, 2007; Peng et al., 2013) , iR GEA 8 & 1
A AR50 IO A0 L b o B T R A E OB [R] ) 58 4 e
T3, OB R LR TR R4 (95 & 3245 2010) . AR
T, I KA G A A X 8 R (Tt HOB IR 755k
WK, BAR TR AL BT L | {H Rl 25 F7 A B fifg
R38R e R LA RAR P B 38, AT G R
08 R T A ARG, AT 2 M 2 P BE R R AR SR 1Y
AR BUERNREOL 3 BERRAIR, 3X 5 0 A T 32 M 2 Al
e AE ) T SRORN AR 25 A 43k B T AR AR A 5T
518 AL (King et al., 2006) ,
33 HEEHFMEZNE

FRMHE V5 S LR BT 2 2 10 BB HR A R BE TR
MYFET- R AAD G (T HESE,2018) , SARSET: &
(0.29%) T 7, % [0 & O BCI FE H1 (2. 64%)
(Condit et al., 1999) . I >k P4 . Pasoh £ Hb
(1.46%) (King et al., 2006) & 111 20 hm? V. $4
L ] AR (1.97% ) (JE/N B3 45 ,2005) (7
M1l 5 hm® BEHL (2.02% ) (TERRAESE 2011) @ L
5 hm®FEHE (1.45%) (BE/D 7% 2013) KR HE I
1 hm* % 295 R R S MR b (1.51% ) (RS
45 2016) VAR i3I0 0.48 hm® #EHL(1.31%) (T
WE4F,2018) (IR, HEVE AR AP 51 36 (2.75%) W &
Tl B (5.09%) St (3.17%) a3 1L
(2.98%) L5 (2.87%) % k4, (H A K H 1l
(1.86%) . H5k VG (1.65%) . A LA (0.62%) %
PEHLET T AT 2 R A B AR MR ) 4F BB T
AT RE YR T 1 b T AR A= ) B B, 1
B BV R S IR AR /N (3R 4) | BETR %
BAR, B3R 2 R A REA (BN A) [ FEAR
YIRh (20205 FIZE R4S, 2006) | 0 B 75 3148 75 5k AH
XA, Wy i 1] 1 5 4 O 2R Bl PRI A PR A 1% M 42 ¢
VAN £ 57 3% o 2 [ T N B A 5l [ S @ 3
PO, BLE, B 7K 9% B R i A Ok B A 5 A
KoK Ty, H B N 25 0] % I8 A X 3 — FE
( Sardans & Pefiuelas, 2015) , B0 £ FhEEAD b1 5 B
AR A AR R R 2 5 . (EZ B B v 9 IR
) PS5 S5 o M T B 22 ) R A A o AR s A
BALARBYIIE (Cornell, 2013) , 3% A F) F i BH 55 B
A RE 40 V0 BT BRI R VR RS DY R AR LR A
e BIb B R R VA

Condit %5 (1999 ) 1A A Bl B A2 fL R K F 5% 11
FIRE A R A SR RE . HEVR )2 TH R &, 2015—

2020 4, - FRIAT A U0 AR AR EE AR PR R A A Ak R
BN (2.46%) o ABAA 7 AR FPHE /AR
EE T 5%, 5 2015 AFE AP SERY 41.18% , 3%
W] 2 B R R BETE R R /N2 1k
RRF 5% W FRBE 5 HCE L RE L (23.26%)
(TR 45 ,2011) (iR I FEHL (19.75%) (T 1%
4 2016) \BCI BEHb (10% ) ( Condit et al., 1999) .
Pasoh FEH1 (2% ) (King et al., 2006) LA K (7 L FHAE
HL(0) (BR/NZESE 2013) 2515 (41.18%) ,ix Al fiE 5
TR0 0 T % DN PR S o MR I, 9 U AR X =
B ENAT Ay A5 B W R R i R BE AR o A A B R
9 Be 2 7 0k 2% 1) #4 # ( Shugart & Hett, 1973) , %k
T, TE ARG ) Rl oh | ZERAE I8 SR B A2 1B R
AR (0.04% ) , i W] A 7 ol 88 A A0 5% 4 1 AL AE
BWRAEY K, HHLUNERAE I E(F6) HEH
TRV U AR R I B B 0 9 R E (lnpkoed F
HE) A A8 A S AR 5 B 72 T B ( Whitfeld et al.
2014) M EEZ TG, 2 18 T8 R IHAN S 20, 78
TR THAGOE T, BRAREE 7 A Sk 18 B 6 42 7T g
5 BERAE T3 R g O AP A P O, N TE H S
FREERF 222 B b n DA OG 1, R 2 A AN 5% M BV IR
A TER R 1B 100 T X BE AR AR D5 B R R AT A
SLHLORAP . BB Gt 764 5 4 TAE N, T 4%
YR A T A T A A o A7) Sy B8 A A kR R B
B WA R 0 HEAT , EE R Rl SRR 75 K A O 34
JEE o 0 T AR AT, T T 0 S U T i DA B A TR R
(CRAGHRAE) St B TR AR (A 45 ) S D,
ARALTRRE (0 ZE A A8 75 k) S AE AR R Y IR AR AR
it .28
FERMBEVE O e R D, BANREHERR E 2 W)
T e AZRE P& B 2020 45 H IR0 R BT R 45, A
SR Vo ) P A B RR) 1 O EL 30 P X B v R
Ry E R i A e S YR 0 N £ %
SR AW FIRE A [RIAK JRy SR ] G 3K A5 T T Y
B ASE X B R B AR R R
A B TEUR P B X S S AR A 5 2 IR B HR AR
B RSN B 5 Wil 171G ¢ A= O 3% T8 R 7 % T 3k 48 i) @t
IRRE, W HIGRADTSR

4 b

A AT DU BB AE T3 Bk R G A AR PR X+
PAT 28 UCA= i A TRE ARCBR 1 hm? 5] 7 A5 b 20 25 M 0
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(2015—2020 ) WFFE KB . (1) 2020 4F V% A A
LT 15 B} 18 J&@ 18 A 3 2015 4F3M T 1 )&
1 Fls (2) BEVE DL 3 4l BT JC AR 1k, (H P 35 B AR
L FEREM AT 1B 6 ANFEEd 5 AN Fh
FEEER A AT ARG, B IR R R
V& G FR (RO 38 1 2 F B, T A AR AR R VR A
AR 4 U] 8 3 16, i B T KB A R
FEREVE o5 A B b 7, ZERAE 95 B R ) fE B
PARARTTZH, (3) 2020 4E, BE7% DBH=1 cm Y
R IASAREE 2 1710 B, AEFET- 0.29% , 4F
HEUR 2.75% ,7 AP EE AN RBE TS, 9 A4S H B
B, 1 AFIEERCER AR, 9 A BT 4 AT EE
ke, (4) BB E 11.10 cm &
11.17 em, BET-MAE B 428 11.84 em , b 5L A~
PRI AE S 4.96 em, BERCAE TR S AP HE VD £
TR 349 ff A2 B ARG, e A F e 7 1 B 42 349 4 AN ()
FREERHE A, X Uh B B AR A AL O R P B B R A
JIT RGN, AEL 0 PN R A% R AR A AR 1 BB T 2 1% R
FEOL A W PR E A s IR &Sk &
AT . 2015—2020 4F T FIA] 25 Uk A s B A
ARIERR T R 5 4, 0 B A Ry R i AR
TR R AT, ol ) 5 4 T BB T R R, TR AR
PR A | T R B 186 K TR 26 B 9808 0 A IR R
TR BT B B, T A FoRE 22 8 i A A, BE A
ETENG 5 BRAR AR A 25 T AR ol 4L 1l 1)
Al THURK TR % 5 %) o P R v A MRV I R B
[ =01 0 R N e N D LR i 2 S LIRS A o 11
P FEABR R AR T R AR, IR IS A By B 1k Al
PR AR

BB wNEBAEFZBEBRRARAKRYR
AR RIARIE G W 5 s TIPS 4e B
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Attachedlist

1 hm? fixed sample plot woody plant list for secondary savanna shrub forest of arid-hot valley

in National Nature Reserve of Cycas panzhihuaensis (in 2020)

Wi T4
Species name Latin
b S EBINS Cycas panzhihuaensis
Btk Quercus cocciferoides
M Terminalia franchetii
E] Morus mongolica
il Diospyros dumetorum
1L Albizia kalkora
HI Vitex negundo
2IH Toona ciliata
PN Firmiana major
I AAL Eriobotrya prinoides
SREE Ficus virens
Ay Osyris quadripartita
BT Sapindus saponaria
i B Dalbergia obtusifolia
BRI AR Solanum erianthum
R LA Desmodium yunnanense
I Populus yunnanensis
Uy Fraxinus trifoliolata




