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ABSTRACT

Aims: In western China, the subtropical semi-humid evergreen broad-leaved forest in Dali is one of zonal vegetation
areas, with the largest continuous distribution in the Jizu Mountains. This study surveys the species composition, habitat
association, and community types within a 20 ha forest dynamics plot, in order to lay a scientific foundation for the
study of community assembly mechanisms and species coexistence within the subtropical semi-humid evergreen
broad-leaved forests, and to provide a theoretical basis for biodiversity conservation in this kind of vegetational zone.
Methods: In 2021-2022, applying the protocol set forth by CTFS-ForestGEO, we established a 20 ha subtropical
semi-humid evergreen broad-leaved forest dynamics plot in the Yujin’an State-owned Forest Farm in Dali, Yunnan
Province. In this plot, all free-standing woody plants with DBH > 1 cm were tagged, measured, and identified at the
species level. Using the collected data, we analyzed floristic composition, community classification via a multivariate
regression tree, and habitat association based on the spatial point pattern method.

Results: In the allotted zone, there were 43,424 individuals with DBH > 1 c¢m, spanning 31 families with 57 genera and
specific 92 species. The areal-type of families were predominantly tropical, which accounted for 67.7% of families; the
areal-type of genera were predominantly temperate, which accounted for 50.9% of genera; and the areal-type of species
were predominantly endemic (to China), which accounted for 42.4% of species. Among 52 targeted species, 44 had
significant positive associations with at least one habitat and 35 had significant negative associations with at least one
habitat. The habitat type with the largest amount of species significantly associated was low-altitude valleys. Within the
forest dynamics plot, the community type was mainly affected by convexity and altitude, and could be divided into
three associations: (1) Ligustrum delavayanunt+Camellia yunnanensis-Lithocarpus dealbatus+ Schima argentea
Association; (2) Lyonia ovalifolia+Pieris Formosa-Schima argentea+Lithocarpus dealbatus Association; (3)
Craibiodendron yunnanense+ Vaccinium ducl ouxii—Lithocar pus deal batus+ Schima argentea Association.

Conclusion: Semi-humid evergreen broad-leaved forest is the representative vegetation of the plot, which is the
horizontal zonal vegetation within the subtropical zone in western China. The vast majority of species in the plot have
significant association with habitat, which suggests that habitat filtering plays an important role in the distribution of
woody plants in this area. Topography dominates the classification of community types.

Key words floristic composition; habitat association; multivariate regression tree; community classification;
subtropical semi-humid evergreen broad-leaved forest; Jizhu Mountains

AT R O 2 AR R A TR e BRI SRR KRB AR S MDA

JE 44 1,500-2,600 miFyHE X, & A E P R R (1A
e RAL, RN 5 e [ AR R MY A S
AARHE T I PR 5 3508 S 4 5 b X7 7K P by P A A (22
WAF, 1980; Zk fE . 2021), LLIE 7 X (Quercus
schottkyana). 47 (Lithocarpus dealbatus). = 1114
(Castanopsis delavayi). JGIL#E(C. orthacantha). ¥
# X (Quercus delavayi) 4R A7 (Schima argentea)
RAREM T, 225 A N D PR B K 52, BRAE
— LB IR EORAP X A, R 73 2 W 2 e AR
IR, TV s AV MOIR TR A 8 R A AR (o 1
2021)o H R M A 2= W 5 2% R AR B 5T AT A
PR Z, BT BT T8 A A BN 7 (A ROBE b
S IR T 0 B AR VA AT TR A (52 B AR R T 2RO,
1999; ZEIMEESE, 2008; 25/, 2012), HEDAHER
WA ) 2 8] O3 A B B IR B LA I 1 — PR 5T

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

(forest dynamics plot)& KM, [l e 47T =M 2 FE 1%
O G, BetE Rt K A AU SR AT 7T AR
MBFTE BN KRR (S 7T, 2017). 2021-2022
A, E R AR P SR ARG R A I S K EE T A 4
Ji [ A5 R 37 18 G I 1L 0 BT 2 Y i Sk R e
MOE S A I M BB AR 7 T — AN FH20 ha ¥ #x
MRBNZS W RE b, - i A 20 o S v
MBI FRIR Y Z R RS R B THRELERE L
K3 s L AT 7T

—H LR, V)RRV R YERRHLE R A A 2
W% BIAZ% 018 8 (Wright, 2002), {8 B RTiEEA —4
W 3 P () B0 Re 0 H R R R A ) 2 FEVE I 4E KR
HilleRisLambers%5(2012) 45 H B V& 14 8 & 2 N RUE
ARSI LR ER MR, Horp A g
(habitat filtering)FHA4=47) 8] B AH ELA'E FH 72 e 38U v 1)

20244 |32 | 13 23393 | ZE20

http:// www.cnki.net



HRAEIRSE: 2o PR S L AT 1V 2 R P PR 20 ha sl 25 M WA b A A B A0 A B8 SR Bk 5 B v i 402

B S A 9K B) 77 (Diamond, 1975; Chesson,
2000). AHG e R Y . L R, Koy
S8 1 05 DKL 0 gk N A% AR 5 R P Bl g R AT O Ak ) i AR
(Keddy, 1992), HAZ LM mEIFAEAN R A A5 o
ARG G BRI AE, 2022). YIFhERE B AR
Fih 2 EEE, HREANS, MENE AL
% JEBUK B 2 B A K 93 Aii (Silvertown,  2004;
Yamada et al, 2007). ¥IMHIZ B 3 AT ARG RS
S AR A RS B AR AT AR, X E RO
WA B P A 2 AF 22— CRIMTERSS, 2022). A= 855d UiE
19 B A A A= 25 A 1 4 o B 050R) H ) 22
o 99 AN T3] PR 2 TR AN B Y5 DA SR I AE, A e o M AR
e TR YR ZAEIE(Grubb, 1977). FEAHRE
REPEIERE, YRR i e A AR TR A, X AT B
YA B G R A5G, X — e R
A= WD 85 D] A A A ) 3 A e i B R I T,
AT 248 V2 B T Rty RS 24y AR bR A 3855
FKIEHIHF 5 F (Harms et al, 2001; Comita et al, 2007;
Lai et al, 2009; Vincent et al, 2011),

AR BRI R B VESCR T AR ) A (R A AT R, 1E
T 9K BN B T P A 2L R AE 2 ) AR 4K, I T8 AN [
FRIBEVE o TV 73 20 R M A TR 2RI 5 B At ) PN 22
2, RIS AR i B 2 R LA i M ) i R 2
—o BENHREBEN . AR . YR
WA SRR 2 RIS R R, CHOVEE H A
73 R BT B (IR IE 5k <, 20005 AT 1L AR,
2010). H H B 7 207 A0 55 X ) 8 7 A 43 A
(TWINSPAN). #7583, BERHDT S, (HIX LA
JTE M) oy R4 AR TR ZRAT NONH, AR effs
AR RN o [FIF, KR ARbR 3l 2 R s

ORET FE 25 8] IR AT, BAT AR 5% 22 18] B A K,

PRI I bk FH 0 i 7y 28 07 v AN 1E 1 KT Ak
MBS WA . 2 JT Bl B (multivariate
regression trees, MRT)& — Pl IR 732K T7 14,
EREW LR G I MR R AT R 2, HoAy
e R XEE, ToAHET NN e, B h
AR AT PR 1 S 1 e DA 4332 5 i

AL, 2 TolBl A AN R AR T7 1 25 (R SRS %, ZE K]
43 KT FR AR A5 W DNRE S P S S B T i B TR
FIPREFA (TR LA, 2015) 0 %7572 CUFE i H L AT 34
7 S i AR 24 hasl 24 e DA (DA AR H L

FEHL) CRVTILAE, 2010) 77 b bR g i RE 21 1k
FAK 15 hazliZs e DURE Hb (DT SRR 57 AR ) (BT
WA, 2014) 2= e 5V 22 RUHS 2 R PR30 hasli A5
TUREHL(ZE NN EESE, 2020) Z B QAR TA] A 2515 R AR
20 hazli &5 M I FE R it FE A2 55, 20215 FEH AT 2
N FH o

AT S 5T R EEAG A2 Ll S0 AT 2 W R SRR
IH-#R20 hazl) 7 W PUAE R DL T FARAS 2 L e ) 26—
UGB BEAE, BRI T REE R (1) R
8 Sk A AR B A BRI M A R S Y X R
IE? (2) MV FAHT P01 o ) i AR BV R Ak
MR AR RS BA BEN RN HERTES
R 0% B0 325 N7 AR AT 25 1 ) 5 2% ) i AR A [0 A )
() 73 AT A& S 2 ASHIE 500K S U+ s 0 Vi % 2 il
MR A 5 YR A BRI B 90 350 Rk, I
LR B AW 2 FEVE R SR A BB AR 3R 5 v
HXFF.

1 M85

11 WX iE R AR

AR T = E KE AR AN, )|
B R AR, #441,780-3,240 m. X5 E 1l
J& T s VAL B LK AR R AL, ZVERE
ZRFEH, AR RN EMREE, GES-10H W
Z 11 H B IRFEAF R ZEHEREEK, 1999).
AR LA B B A SR B - BRI X R
fiE, 2H RS 4 AL A 1R K — 3870 2 Hh B R A
(2B FGE 7R, 1999). B AT, KEXSE ILERE T
L HR R SR 3 A T AR B3 K IR — A A 2 I 4k
i P A o

R 2 LA AT TR HE R I K ER 17 X
B, ZR7H%E400 m, FIILKS500 m, FFEHEEAALT L
A wA b 91 3 . AR 8 M WorldClim % 48 /%
(http://worldclim.org) (Fick & Hijman, 2017)H $2HX
AR B s, “HESR11.2°C, &ER20.5T, &
RIE—-1.9°C, FEMFEKE836 mm. LN Tk
2,605.2m, #H2,707.1 m, 12,5031 m, & %
204.0 m, LPEAEAATEE A (K1) . FEH A FEARE
KB B, S eR, R RV, PR R A
AR AR . 2 I8 5L [ sh 2% AR Al SRR RL 2T
¢ 10> (CTFS-ForestGEO) ) # Hi 8 ¥ A #E (Condit,

20244F |32%: | 134 | 23393 | 4370



HRAEIRSE: 2o PR S L AT 1V 2 R P PR 20 ha sl 25 M WA b A A B A0 A B8 SR Bk 5 B v i 402

1998), DAFEHEPERG £ (25°59' N, 100°19" E) AR &,
FH 4l OB RE BRI 2 95004020 m x 20 miKEE Ty
(ARG HIT), 20 m x 20 mFETTE—
BRI 1645 m x5 mig/INET (GEASTA T H00),
XF/ANETT T A AL A K B 42(DBH) > Tem AR
AFEI AR £ TR B AT IERFR I | S5 HE R,
FHHATDBHIE . ALFRillE P e, Il R H A
KREEFEE

1.2 HAESH

121 =EE

T AH X 22 B RURE X 169 sy B T AR R T A ol
[ E EAE(V) (8L L4, 2010):

IV = (FHXF 2 B2+ AHX I e BT i )2 (1)
Forr, FHXT 2 BE T8 5 — W0 Fh 00N A AN
HrE 43 Lo AR R v W T AR 4R S — Rl A A
A (8] i v BT T AR (RS 23 50 28 P A A A i v B 1 AR
BT o TR B A8

BT AR Z R AT 5 BE AR L FE R vt
H B} 8 FH (Linares-Palomino & Alvarez, 2005):

FIEZME = (N2 + MXT%E + XS
R34 )3 )
Horr, FEXT 2 FEVE T — AR R SR
B 53 L, A2 BE S 48— AN BRI I S S A A4
5 BTA AR E A b, AR B R R AR — AN R
T A A A (0,365 23 A5 ) ) v B T A o5 P A A Bl
e W TR ) 7 43 B o

Bl ZEXGE LIRS SEM 520 hazh7s i
FEHD A = 4 Hh A2 [E]

Fig. 1 Three-dimensional topographic map of the 20 ha forest
dynamics plot of subtropical semi-humid evergreen broad-leaved
forest in the Jizu Mountains, Yunnan
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Fig. 2 The six habitat types in the 20 ha forest dynamics plot
of subtropical semi-humid evergreen broad-leaved forest in the
Jizu Mountains, Yunnan
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Table 1 Top 20 species with the highest importance values in the 20 ha forest dynamics plot of subtropical semi-humid evergreen
broad-leaved forest in the Jizu Mountains, Yunnan

F5 Yrah MEEL TR 2 ALK v T T HEME
Rank Species Individual no.  Relative abundance (%) Relative basal area (%) Importance value
1 HRARM Schima argentea 13,313 30.66 28.86 29.76
2 H#1 Lithocar pus dealbatus 4,970 11.45 36.29 23.87
3 JEIH/RAEA Alnus nepalensis 516 1.19 10.87 6.03

4 14 Populus adenopoda 2,958 6.81 4.13 5.47

5 FAEILZE Camellia yunnanensis 3,148 7.25 0.76 4.00

6 JGIT4E Castanopsis orthacantha 736 1.69 4.66 3.18

7 JE %7 Ternstroemia gymnanthera 1,952 4.50 1.08 2.79

8 = FERAE Vaccinium duclouxii 1,852 4.26 0.92 2.59

9 ZF4MF Craibiodendron yunnanense 1,401 3.23 1.09 2.16
10 ZFE M kF Eurya cavinervis 1,571 3.62 0.44 2.03
11 254 1 Ligustrum delavayanum 1,569 3.61 0.21 1.91

12 ZFfA Pinusyunnanensis 248 0.57 3.24 1.91

13 WM Viburnum atrocyaneum 1,334 3.07 0.33 1.70
14 Hf#k4E Rhododendron spiciferumvar. album 1,295 2.98 0.10 1.54
15 L% Litsea cubeba 974 2.24 0.61 1.43
16 SARVYHESE Cornus capitata 300 0.69 1.85 1.27
17 3% Viburnum pyramidatum 524 1.21 0.75 0.98
18 ITLZE Camellia saluenensis 749 1.72 0.13 0.93

19 YL g A Vaccinium mandarinorum 558 1.28 0.33 0.81
20 FIRAEMK Sorbus folgneri 253 0.58 0.70 0.64
St Total 40,221 92.62 97.33 94.98

FEHIEAMAEL10.5% (FH5£3).
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KR EHiRHLE )R 1200, HASERIILASE14
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BA3 5 Hik38.6% . F R X FR LA UL E R F N
F, HEDRE42.4%, HOONIERAT IR, 1
28.3%. FFHb AR b [ -5 T A BRN o [ R A
FAHS3IAS, A E57.6%, PRI #s 2

T 23 AR Dy e L 0 S R S R AR

WA AR R R A (R3).
2.3 MR KL

2 HAR W F b B AsAN I Fp 2> 5 — P A5
I I IE R BRER S ORER, Horh, H44 Mkl
b5 R R R IERER, H3SMR RS Mg
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Z A B(#4).

FLkEVE L ZS (Camellia yunnanensis). kIR U &
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R2 mEGEWLEATFITIEEREAIK20 hazh?s HEN 4+ it 5 A HE 2 AT1080 R}
Table 2 Top 10 families with the highest importance values in the 20 ha forest dynamics plot of subtropical semi-humid evergreen
broad-leaved forest in the Jizu Mountains, Yunnan

75 Fi4 B FhE A% 2 R AHXS 2 AHXH A3 B HIEE
Rank Family No. of genera No. of species Relative diversity (%) Relative density (%) Relative dominance (%) Importance value
1 L%kl Theaceae 4 5 5.38 47.74 31.26 28.13
2 5%3}Fl Fagaceae 4 10 10.75 13.70 41.99 22.15
3 F:ES4EEl Ericaceae 5 14 15.05 14.81 3.14 11.00
4 PRl Rosaceae 8 12 12.90 1.46 1.13 5.17

5 AR Betulaceae 1 1 1.08 1.19 10.87 438

6 MRl Salicaceae 2 2 2.15 6.81 4.14 437

7 B4R} Caprifoliaceae 2 5 5.38 474 1.11 3.74

8 %%l Lauraceae 3 4 430 2.80 0.68 2.59

9 A#EEl Oleaceae 2 3 3.23 3.65 0.22 237
10 #A%} Pinaceae 1 2 2.15 0.91 3.47 2.18
St Total 32 58 62.37 97.82 98.00 86.08

#=3 = ELTHRFFITAEZIAMA20 hash7S R, B, MHNXRER
Table 3 Areal types of families, genera and species in the 20 ha forest dynamics plot of subtropical semi-humid evergreen broad-
leaved forest in the Jizu Mountains, Yunnan

FFa AR K R Pk
Rank  Areal-types No. of families No. of genera No. of species
1 HF 4 Widespread 9 (29.0%) 2 (3.5%) 1(1.1%)
2 12 A (FARI ) AW) Pan Tropical 7 (22.6%) 4 (7.0%) 5 (5.4%)
2-1 PTG 2 0 1 (3.1%) 2(3.5%) 2(2.2%)
Tropical Asia—Australasia & Tropical America
2-2 B M-y -y 2 1(3.1%) 1(1.8%) 1(1.1%)
Tropical Asia—Tropical Africa—Tropical America
3 R LA [ 7 3% A B 3(9.7%) 3(5.3%) 3 (3.3%)
East Asia (Tropical & SubTropical) & Tropical South America disjuncted
4 [H{HF#47 Old World Tropical - 1(1.8%) 1(1.1%)
4-1 FAFEH S AR AN DN T 43 A - 1(1.8%) 1(1.1%)
Tropical Asia, Tropical Africa & Tropical Australasia disjuncted
FAANT YN ZE KB Tropical Asia to Tropical Australasia Oceania - 2 (3.5%) 1(1.1%)
AW E AT IEM Tropical Asia to Tropical Africa - - -
Pl MDA R TR BN -5k, KPR D) - 4 (7.0%) 2(2.2%)

Tropical Asia (Tropical Southeastern Asia to Indo-Malaya & Tropical
Southwest Pacific Island)

7-1 JREEEIRTTE ) B SRR Wl #6213 E PR . 4ER - 1 (1.8%) 1(1.1%)
Java or Sumatra, Himalaya to South & Southwest of China
7-3 4gifi). ZREZFKE TR 434 Myanmar, Thailand to Southwest of China  — 1(1.8%) 1(1.1%)
AT RS (2-7)/ it Tropical elements (2-7) subtotal 21 (67.7%) 22 (38.6%) 19 (20.7%)
8 JLlid )4 North Temperate 2 (6.5%) 12 (21.0%) 8 (8.7%)
8-4 bRy A R U 1) W 40 A 6 (19.4%) 8 (14.0%) 3 (3.3%)
North Temperate & South Temperate disjuncted
8-5 WKV AN 58 W 8] Wi 3 77 1 (3.1%) 1 (1.8%) -
Eurasia & Temperate South America disjuncted
9 RS ACE B /34 East Asia & North America disjuncted - 7 (12.3%) 2 (2.2%)
10 IHH: 7R A7 Old World Temperate - 1 (1.8%) -
11 AT EY Temperate Asia - - _
WA RS/ (8-11) Temperate elements (8—11) subtotal 9 (29.0%) 29 (50.9%) 26 (28.3%)
12 %43V East Asia 1(3.1%) 2 (3.5%) 4 (4.4%)
14SH H[E-Z 55 Sino-Himalaya - 2 (3.5%) 14 (15.2%)
14SJ FE-HA Sino-Japan - 1(1.8%) 3 (3.3%)
13 rF %4 Endemic to China - 1(1.8%) 39 (42.4%)
Mt Total 100% 100% 100%
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F4 =SB LT HRTEFITIEE AN R20 hash 7S MMHE 4 5 X B T0 48
Table 4 Results of species—habitat association tests in the 20 ha forest dynamics plot of subtropical semi-humid evergreen
broad-leaved forest in the Jizu Mountains, Yunnan

AR A B35 IR SRR T AL 3 ORI 2 IR/ AR ORI S A
Habitat types No. of significant positive No. of significant negative Total no. of significant positive/
association species (%) association species (%) negative association species (%)

i L High-altitude ridge 10 (19.2%) 15 (28.9%) 25 (48.1%)

iRy High-altitude slope 8 (15.4%) 17 (32.7%) 25 (48.1%)

FEIR 1143 High-altitude valley 9 (17.3%) 16 (30.8%) 24 (46.2%)

&R LA Low-altitude ridge 11 (21.2%) 12 (23.1%) 23 (44.2%)

(R ILYY Low-altitude slope 12 (23.1%) 11 (21.2%) 23 (44.2%)

R 1L Low-altitude valley 16 (30.8%) 11 (21.2%) 27 (51.9%)

St Total 44 (84.6%) 35 (67.3%) 45 (86.5%)

=5 B ELTAGIEEEFIEAMNHA20 hazh7s MM H B AR5 5 6Fh4E 5B 5 K BE %
Table 5 The associations between targeted species and the six habitat types in the 20 ha forest dynamics plot of subtropical semi-
humid evergreen broad-leaved forest in the Jizu Mountains, Yunnan

LY B R iR EiERLS RERLE R RS
Species High-altitude High-altitude High-altitude Low-altitude Low-altitude Low-altitude
ridge slope valley ridge slope valley

[ # Lithocarpus dealbatus + + + - - -
Hf#Kk1t Rhododendron spiciferumvar. album — — - - + + n.s
HH- LA Quercus spinosa - - ns. n.s. - +
FMEFEZE Prunus napaulensis - ns. + - - n.s.
KA#AS Rhododendron decorum n.s. n.s. n.s. n.s. n.s. n.s.
KiHelAL Vaccinium petel otii ns. n.s. - n.s. + ns.
Z /& Docyniaindica n.s. n.s. n.s. n.s. n.s. n.s.
Ak Prunus cerasoides n.s. - n.s. n.s. n.s. +
JUEEAR Fissistigma oldhamii - - ns. n.s. n.s. +
Fez= Ll Symplocos lucida + n.s. n.s. n.s. n.s. n.s.
HEH AT Lithocarpus balansae n.s. - n.s. n.s. ns. n.s.
JE {7 # Ternstroemia gymnanthera n.s. - - ns. + -
#H Quercus dentata n.s. + n.s. n.s. n.s. n.s.
e Zanthoxylum scandens + ns. ns. n.s. n.s. ns.
#E1L#8 Pinus armandii + n.s. n.s. n.s. n.s. -
VLR A% Vaccinium mandarinorum - - - n.s. + +
3% Viburnum atrocyaneum - - - + - +
AR Tripterygiumwilfordii - n.s. n.s. n.s. n.s. +
HiiE M Machilus salicina n.s. ns. + n.s. - n.s.
L2841 Rhododendron delavayi n.s. + n.s. + ns. -
HILH Ilex pernyi n.s. n.s. + - n.s. ns.
EW 4 Vitis heyneana n.s. n.s. ns. - n.s. +
E¥i#r Daphne kiusiana var. atrocaulis n.s. n.s. ns. n.s. n.s. +
EMSEA Pierisformosa n.s. + - - - -
R Vaccinium bracteatum + n.s. - n.s. n.s. n.s.
JEVH/RFEAR Alnus nepalensis + + n.s. + - -
U FEAERL Zanthoxylum laetum n.s. n.s. n.s. n.s. n.s. n.s.
RIT4iliZ% Camellia saluenensis - - n.s. n.s. + +
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%5 (%) Table5 (continued)

Fh 4 IR EEROLEE ikl RERLE RESRLE RIS
Species High-altitude High-altitude High-altitude Low-altitude Low-altitude Low-altitude
ridge slope valley ridge slope valley

&L Rosa henryi n.s. n.s. ns. n.s. n.s. +
IS4 Litsea cubeba + - n.s - + ns
I Viburnum odoratissimum n.s. n.s. n.s n.s. n.s +
FRAEMk Sorbus folgneri n.s. ns. n.s + n.s -
A 1EMk Sorbus rhamnoides n.s. n.s. n.s n.s n.s n.s
JKELAR Viburnum cylindricum n.s. n.s. n.s + n.s n.s
SKIRPUEETE Cornus capitata - - + - - +
JEM4E Camphora foveolata n.s. n.s. + n.s n.s n.s
FAEILZE Camellia yunnanensis - - + - - +
4% Populus adenopoda - - - - - +
BFAEA Zanthoxylum simulans ns. + n.s n.s. n.s n.s
SFEMZEEZE Metapanax davidii - n.s. + n.s n.s n.s
FRARM; Schima argentea + + - + + -
JGIT4E Castanopsis orthacantha + n.s. - n.s + ns
= MMk Eurya cavinervis - n.s. + - + n.s
Z FiftEYS Rhododendron yunnanense ns. n.s. n.s n.s n.s n.s
Z M 4"F Craibiodendron yunnanense + - - + n.s -
ZHfA Pinusyunnanensis n.s. ns. - + n.s -
= H/IN5E Berberis yunnanensis n.s. n.s. n.s n.s n.s n.s
= MERAE  Vaccinium duclouxii - - - + + n.s
Z Mt Camphora glandulifera n.s. n.s. n.s n.s n.s n.s
B Ikt Lyoniaovalifolia ns. + . + _ _
HEFE3% Viburnum pyramidatum - - - - + +

- - - +

#2454 07 Ligustrum delavayanum - -

RN LRI, 2R B35 0O, ns RoR LR E KK,

+, Significant positive association; —, Significant negative association; n.s., No significant association.

% (Vaccinium duclouxii) « 1 22 5 3% 3% (Miburnum
atrocyaneum) &) B S AR 55 2 R 3 IR AR G (R
5, K3).
24 BEESEMBMGHE

T Ik 2 0 [ AR S S 2 LR AU S00 AN 7 iE
179138, Gad 22 XIGE 5 7T 73 A3 (P 35%5) . 28— K
3 F AT FE-0.39 moN T A, A S00NFE T R N
PR, S H S 215 FET7, 5 H 5285 KT
55 A B LLEER 2,648 mI T A, K285 4N RETT HE
R NP, 43 A T70 N FI215ANEETT o 35 AR HiE
HOTE R DRG0 AR BE (M B < —-0.39 m)f)
B QUSAFETT), MMM EE > —0.39 m).
R (R > 2,648 m)IEEA2 (TONFEDT) 5 vl
MU E > -0.39 m). RIERGER < 2,648 m)
PIREM3 QISAHFETT ). HRIEFE L 1) B ARG G715

1A, ER3SEVE AT 0 B 217 7081213
M (El4).

AR NG 2 1L 1 3 S AN P 4 P i 71 {1 R
BTG RN AT a4 (a6, BE7). 34VEE
DA i 44 AN b 2E R o R

FEM1: %54 vi(Ligustrum delavayanum)+FAE
B A R HRAT A o A T B AR M
FERARME A B, EEAFES2MIF, o E27FR 51
Ja&, Herhe s S A b AR A K 68.3%, V& IR
28.1%. FEAR_EJEHIAF VRARET A E R, FEAREL
NIRRT TR E L AR 2 Lot

FEM2: B ERIE(Lyonia ovalifolia)+3& {F & A
(Pieris Formosa)-fR S+ RTHE N . 28 A F- 257
ATEmER LA L3, EBEARESSANR, 28
22F138J&, HH Rl b e ER AR 70.9%,
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E3 ZEGELIHAGEHEEERIEM 20 hazh 7S MRS ZE S HE. (IRAT, (b)AAERLZE, (B
K, )ZEEM T, (FKEURIE; (IEHE. (@ (d)RIRFLEEEMM, (b)F(e)2RFILAEEIMF, (d)FI()

ERIF R HRE R,

Fig. 3 The spatial distribution maps of representative species in the 20 ha forest dynamics plot of subtropical semi-humid evergreen
broad-leaved forest in the Jizu Mountains, Yunnan. (a) Schima argentea; (b) Camellia yunnanensis; (¢) Rhododendron spiciferum var.
album; (d) Craibiodendron yunnanense; (e) Cornus capitata; (f) Vaccinium mandarinorum. (a) and (d) are species that prefer ridge
habitats; (b) and (e) are species that prefer valley habitats; (d) and (f) are species prefer low-altitude habitats.

PR 529.1%0 TeA BRI RN FRTFVER A A,
ERBUN RIS PR LT BEARFIS ERAE .

B3 =+ m U — AR A A
Mo EBENFEBEAMAEMGESR LY, FEA
FE72400F, 3 JE23 k48, Hode SR 4
BEARI70.8%, V&M H27.8%. TR EEHIREE
FROAERA A 1 A, FEARB N KRR RPN B R
A A = B AP

. A 4 i 2 i AR A DA r L D I A
LT PR, ARSI X R (P -2

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

FLAEREYI X R) 5 25 350 30 441 & 43 R R AR 34 1 X
RIS (P E-HAEYIX R, R E 0
FhERILG, Wz mFA(Pinus yunnanensis)fUE 1 5
JEFA(P. massoniana), JEH XX T % X (Quercus
glauca), EFXAE TR EF X(Q. dilva), =il
HEAQE T 75 K (Castanopsis sclerophylla), JE /R
KA T HK(Alnus cremastogyne) s (52 fiE 4,
1979) M2 IFEHI AT X JEIA/RIEAR . mFfe
SRR S T X AR EE B ARG . BT E LR
AL T s P S B LK AR A%, %5
POMERE B, WAk E, KD, ZBRE, Y
HORIAN A HHR 2 25 /0 T 2R 3505 B 3 I A Ay o S o] 1
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El4 =G E TR EFIEEERIFIH£20 hazh7s i
3N MR8 5 Bl (137 HIRREEM L, 2, 3)
Fig. 4 The spatial distribution maps for the three associations
in the 20 ha forest dynamics plot of subtropical semi-humid
evergreen broad-leaved forest in the Jizu Mountains, Yunnan
(1-3, Association 1-3)

AR, A8 T 58 T L e I AR 4k i AR 20 hazh A
DU (5SS, 2008) 1t H LR Hiu(#5EHE S, 2008)
AR B F0HT B 2 B AR 20 hasli 48 M DA (LA R
I FR R EAEH) (BPRRAZE, 2011), 15 R T
T 7 08 P 3 2 1L I oty L P 4 R PR 20 ha
B2 W DURE L UAH M (R AR S, 2018) (FH3%8). 5
[ Ay F I B oy L LLRE b A R BERE AR L, 78 2
LB b 2 B TR AR, V& R LB TEAG, (R R T
B BEAKEE D, RIS DLz s BRI A & o 32 1
X REFAE, 55\ KA A BT L Hb s S5 R
TRAZMR25 hash B MEMFERL (T EZELE, 2013) X &
REAEARALL, A4 B ey S0 B 1 R 8L 7 3ok 9 ) R E
(Pf3%8)

TERERION RIS AN AR B R D e R AT A
BUE HAER, 3T R AT DL R AE B 23 A AU
R HFGmER R (RS, 2001). W82 LREHI3 N EEA
() _EJ2TRAE S A AR A A AL AT, & T 7
FRCHE 2= W S AR A S B R A BR T
% 2l (Schima-Lithocarpus Formation Group) (427K £,
2004) . HJEFNRE K B 22 S0 T BOE I T 2% AR

MM R BN Z, AZR IR SR K
72 S 2 50 2 TR G i W RO B B R o0 A AR
— SR (FET, 2022%) 0 X9 A2 1L R b B R A7 T B 3,
AREMBETHESE D, ASE . BA
(2018) Xof VEL v vy Lt [X. 2 4 v i S ] I o e
AT R T LS AR B, BT A B,
FRR O HEREY,, I HERE AT BN T, B
O VL T AL ] 43 AT AE B 3, v L4 B 4 ) 43 A7 £E B
B, X ATRERNS B LA R R T LA R R R 2
10 ey Ll AR D 1) R DRI (B 5 3) o AR 7E 2R 5 8
e S AR T 8 G ] AR R A 2 AT O T RO ZHEE R,
1992; BESE, 2019), BH#GEM AR, HEx
B4 P& L E KRB R RS X AT B K )
E AR ORF IX 10 30 A = 0 Vi 5 5 ] I bR e 8
B EBEHAL(ZEMZAEE, 2001; 2= &5,
2008). TEAG B ILIFEH A, AR MEME S,
AR NERAER, Ui B PR TR R 4F, 1E 58
JE L FEHE ) B B A, 5 R, oL HESE EE R
AP SL[RI I T RIS IR BRIV 454

i R AR B S PR I SR R BN 7, Uk R )
Jo e KL BRI IR ZI S P AR B 2 (A
FIo<B M (Harms et al, 2001; Valencia et al, 2004;
Gunatilleke et al, 2006). X & L1 FFEHEHF 3 5 22204 m,
86.5% YA S Hb L A 5s B A B2 0, & T
Hr B 2% < Sinharaja #H7 B9 AR 2 25 1 D0 FE Hb 19 79%
(F1Z151 m) (Gunatilleke et al, 2006)1 E 52 T BCT#
WM AS IR HL33% (1238 m) (Condit et
al, 2000), 53 KEEHLAY85.1% (72190 m) (Guo et
al, 2016) A1 FH LAEHLII86.7% (7125253 m) (Lai et
al, 2009)#%Zir, BT REFEHL90.0% (5525298 m)
(FIPRAA%E, 2020)0 SR, 7EHFIR = 258K 1R
Hh, 5 HbE A5 B W ST (P P L A9 R v,
XK HGIRAE AR e 7 HE A i,
TR VE L AR SR DY A R 5 A AR B R 2 IR R
W, T At AR 15 30 25 A OC IR, 2 B H i o B i
WA, B B IR i A i 52 00 AR 58 1R R AL
B2 MREERAN . mrEeMt PSR 5 La 4
G0 R, TS A A B R IE ORI, RIIH

© HEME (2022) 7= P - 5 2 AR 20 A6 S R VR R AERIT JE. A2
gL, mHRy:, R

@ A (2018) VR H =R S AR A AR B 00 e ) 2 RUBEBIT I
AR, mHky, B
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b HER G JEIREF AR, B B B 2 AR5
EEARE . ARERIE. TLRMRS . =Bk
WG RAR AR B3 035 1F SR, R AL B A =
T ANT € B A B FRARFAE s 170 RTS8 5 e it
PRAE B R 3E EOGHK, 2R BH L EAG AR B it € FLif 5
A BRI PR . XS 2 I RE L R 7N S AT —
AR SRR B OREK, X AT REAE T EATT R
I E AT B 3AN M R TR o I AR SR B T2
&R

VEERORIT U] (7 B 2 00 A 1 R b R A ) o 11 3
SO DR 25 o MR AL BB R SRR R 3K 4y, 1
(U] ¢y 5 ) 36 st 5 i - 498 7K 4y RT3 43 14 m ) R 1D
FERCUR BT )PP A BSORT 23 AT o AR AE Hh T P A 1
POFZAT AR E A2 %5, 2021) TR ZE XU St
AR (RIS, 2020). W ITARE AT 22797 1 ARG
FTHASE, 2014) FHH [ 4R 35 1 37 A0HT H 25 R bR Cf
L%, 2010) R &2 REARIS I ESHFZ—. 1F
A2 LA rp B N1 2 A AR VA R (1M
—0.39 m%-7.58 m), /K5l F RS, 2R
mEM—EBN, HPERYMRZ, FAFETE
B L RE b P ) A R O B R T B AR, A B S I
(Lithocarpus mairei). 4% /K (Euptelea pleiosperma).
HFES A (Viburnum odor ati ssimum) 2 A 75 M P 76 2>
A B AT D IR (%6, BESET7). T HEEALF
o A B R LB B vy . B N2 32 A A (R
P >2,648 m. MM AE > -0.39 mif LA
e, TR IRA—SERE N, H AR A
R EFEMNERKES . BEN2MTA 2R
AP LA, TOILHEAE 1% A 2 B L
FRAFE R AP 6, PH3ET)o T2 38 -3 Fh L 5]
mT AANHEATEN, LB AN E, WRES
HighEm . REBEMRAEX. BA3EESMAIEE
W <2,648 m. M E >-0.39 mILCEFLE, HE
IKRGHRRGE, FEELLITR AR A o IR ERE A3
i RE R AR P LR LA R (%6, M5%7), HAER
3P BB KT REA L AR LR AN EE M
I L R ) X R o A7 AR B 22 57, 3R I
T 57 03 P BR 3 1) ~E 438K 43 A 3% 43 m R R M DA ROk
FERIJEL R A8 A R VR 0 R ) R IR BN ). BEM
YRR 7 R BT, FEAR EAEH 5y i 44
HVE A ] ZAL(R K &, 2004) . {H T3 2 LLFF

Hh /& 4% 8 CTFS-ForestGEO k2 £x Ak 51 285 W I 5 4
IFRAESEAT EE B, 3 — s A 4dE R AHEDBH >
1 em AT A K AR A AN, 8 B3 A %) B
RZHATIE, HHECER KRR SR
X HE NHEAT 43 S8 (R IS — R0 ¥ A 28 R R A J2 (Ol
TLIIAE, 2010; FERTHASE, 2014; i [EA245, 2021). %
KX AR ST S, AT — DX R (LR R
NG KAT e

25 b, %GR L RE I DAAR A A AT ART 3K A 4
PR SRR AR AR TR bR,
F A BEX RRHIE 9 B s Ll v R A o
Pl LR AT b, 2 7 0 P I AT T P A 1
BRIARER o X R LA R A 86.5% 1A Rl AT R I H B
PRI AR B O 4, 3% B AR BRI DR AE 2R R A
W R Ak SR A AR

Bt KEFHRLAFEREL KT REEERAR K
DEMHERZIEPLT TR LHFFRET R
FHY G SRS, EA TR BB, BRFREXRR
FgaE TR HEITEMFAE T I P LT
B A Bh, R B A 12 0 OB L #GE A B W
AR A B M HIE I IEF BT S DX
ExAE FLME RME KRE G, X 3
JFERHE, . ER . HAGR. S, R4
At s, Wi A S Ak T,

SE
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