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1.1 HARBXEER

%25 R KA SRR IX (25°09720" ~ 25°20750”
N,107°52'10" ~ 108°45'40"E) i T M E ik B, 5
JUVE W R (1), XN 4R 430 ~
1078. 6 m, 3= 2L 2 B AR (1% 0% 407 5 06 A M B . i 1 B
HUHAMA KA T, s A, L2EE
W, LR K o d2 o I BRG Z RUIR I A AR
VAR 15.3 C L1 P ERIR N 5.2 €7 Y
SRR 23.5 C 4 4F =10 °C 3% 3 fLE 4598. 6 °C
SAERE KA 1752, 5 mm , 4F 7 440 X B 83% , A=
K 1237 d.
1.2 ##

1 K5 Hy O S0 R AR A A S (1) ) 3R 4L,
JEBEA 42 AN FEHS  AF AL 600 ~ 900 m®  BEANFE
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Fig.1 Location illustration of Maolan National Nature Reserve
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PRI i HE S 40 2K 05, 40 42 AR R 43 A 1T A
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& NENBERE RRKE ZREVE ISR G 3R
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I FE 0 ol ) L) A AR T A5 R R I A AR
TR, B RN R B S BEAR R PPN REIE I R G
RE G, AL V. PhyloMaker # 8 1 X
) Bl 22 GE W (Phylogeny, Phylo) , 7155 1 45 #E L AL
(53 A6 A7 1%, 507 0% H T AF MY ( Million years,
MY),J5H M ARG KT, B R ETE, S5
BWEES MR RN KRS, 5
PR A, TR T HHERE LT 2N
PD ). #r #E B N O(H
(Standardized effect size, SES) ., D FiZ® 1 RiEH
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Tab.1 Basic information of 11 sample plots
3 i 5 REVE ST (k) it AL/ m? 3/ m A B B A A /%
25 X LB 600 730 )1 T 0.94
32 AP (N 9 600 770 3 1Eik 0.90
16 B Rl B e % 600 750 T BT 0.95
33 WA G 600 750 T 13k 0.90
31 P L3 600 855 IigAs] 1Bk 0.90
2 S Y e 900 815 i <1 R 2 0.98
40 I 5 AL A 600 780 563 e 0.90
5 e UINITRE: 900 860 T PR 0.90
38 SRS B AL 600 800 1Tk ey [ 0.85
37 TERUA IR 600 650 WA 2! 0.70
4 J AL TR 900 965 ¥ BE 2 0.80

TS S PR A AL 45 7 K ( Cyclobalanopsis glauca) [/ 5L T ( Platycarya longipes) ¥ F7 ( Clausena lansium) \Jé3% ( Viburnum dilatatum ) %
I A ( Handeliodendron bodinieri) 34 (Acer laevigatum) #% ( Castanopsis fargesii) \#t: 9 ( Elacocarpus decipiens) %% 5% ( Schefflera heptaphylla) |
HEA ( Firmiana simplex) %2 # ( Nyssa sinensis) | I W]l ( Lindera glauca) % M 5 % ( Pseudotsuga brevifolia) | # FL A ( Boniodendron minus) . & i ik

(Acer oblongum) \J” % ¥ ( Pinus kwangtungensis) .

1, MPD ( Means Phylogenetic Distance, MPD) i &
NREER K BITH Y R G R TR MPD,,,,.
S PR LI R v 1 F- 3 R G R T EE RS s MPD,, N F
R RG R B R 5 sd(MPD,,,) i Z 1 %1
YR GR B R bR

mpd. obs. p ( P — value of observed mpd vs. null
communities ) Z LI & -F AR L FHE ST
HEvR A0 I ny & B R, R SES,,, >0, A
mpd. obs. p >0.95 I}, KIRGERHEAMIL, RELT
ZERI S R E, 47 0 < mpd. obs. p < 0. 95, #f
ARG RTHEWH SR, HARF, IR
SES ., <0, Hmpd. obs. p <0.05 B}, FH 5 FRBEIE A
P, ARG T 4 R 3, 4 mpd. obs.p >0.05,
AOGERBUEMRE, B ARFE, 4 SES,,, [H% T
T RERA KR EEBENL"

2 55

2.1 REWAE

UL ARt JE Ay 202 R B (L 522 Fp ) |, L
PETAEY 6 Fh 9 FHEHr 196 Fh 3L 101 J& ,49 BL,25
Ho Phpig s e R G500 E 3 2 2L The Plant List
( P4k ; hitp . //www. theplantlist. org) (19 4 5% M Ui, U1

The Plant List £ ¥l ( Firmiana simplex ) J3 4555}
(Malvaceae) , P4 B8 /¢ J& ( Dendrobenthamia ) 3§ A Bk A
J& ( Cornus ) , A& (14 4 A Triadica, {HA> 3] Fh
F e ML AT S 130, G0 A i S0 R e X 3 A1 Y
AL The Plant List % - R AT 9244
Flora of China A\ K& b7 ( Platycarya strobilacea) 1F
i ST R b DX B PR R R g i A A o FRATTIR
Fe 7o R ) A R b B, O E 4O Platyearya
longipes, F ffl Flora of China % % /N M FH X &
Cyclobalanopsis myrsinifolia , T The Plant List % &
+& Quercus myrsinifolia, F&A1%4% T Flora of China f{)
WA/ KA R ( Cyelobalanopsis) , R
GER T4 SRR W, L AR ] & - 20. 12 MY, 7
KR 5 B ( Quercus) . 4 I8 ( Castanopsis) . 77 15 J&
(Lithocarpus ) [f] A F7¢ 3} Bt ( Fagaceae) , 73 L I [i] J2&
-40.23 MY, %2} Bl 5 #e KB ( Betulaceae ) 47 #
Bt (Myricaceae) \#i#k F} (Juglandaceae ) 19 J& T 5¢ 3}
H (Fagales) , /- LI ] 2 —97.88 MY, H'E & B
e R A TR TR Sy P RS A SR E I (V)

(K2,
22 BERGRESHMSRESHMERTN
BHEH—HH

5 AR AR Bt R 22 A B 37 £ B s = 3 R
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Fig.2 Phylogenetic tree generated by 202 species of 11 sample plots

FRE(D) F2) A E () % — 2, HARfe
BV MBRG KT ZHAE (log, PD) 5 77 4% ik
INAERCCH') R A 2 B (InS) 19 22 10 34 0k
A JE— B E X BOR B8R T 2 R 19 2 A6 A T
%, BEEAE Y A R Gk AL b R B fE B (3R
2,K3),

D 5 J.log,,PD 5 H' InS fE§r 4K I b A A #
WA H R KR, D 5 T ZREE

(:=9.433, df = 10, p - value = 2.708e —-06 <
0.050) ;log, PD 5FRBMMNIEE H' 25 0% (1 =
4.698,df =10,p —value = 8. 439e - 04 <0.050) , 5
InS % % R % (1 = - 1. 877, df = 10, p - value
0.090 >0.050) ,
22 BERZREEMREITHIEE

4 SREV% (mpd. obs. z =3.266 >0, mpd. obs. p =
1>0.950) ARG K E A5 L B ER,40 5 38 5
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Tab.2 Diversity index comparison of 11 communities
gy PRI RRRER RRAMEE 9NERE RERGEHE  RALTLHE  mi
s D H' J PD X logyo PD B InS
25 52 0.963 3.615 0.915 3582.445 3.554 3.951
32 29 0.896 2.741 0.814 2188.516 3.340 3.367
16 36 0.931 3.063 0.855 2645.118 3.422 3.584
33 37 0.949 3.245 0.899 2835.778 3.453 3.611
31 43 0.939 3.230 0.859 3138.407 3.497 3.761
2 48 0.940 3.322 0.858 2982.521 3.475 3.871
40 24 0.916 2.750 0.865 1824.657 3.261 3.178
5 60 0.943 3.403 0.831 3778.807 3.577 4.094
38 24 0.876 2.496 0.786 2362.543 3.373 3.178
37 20 0.900 2.612 0.872 1797.119 3.255 2.996
4 38 0.935 3.026 0.832 2919.841 3.465 3.638
£3 11 SRR BT
Tab.3 Standard effect index for 11 sample sites

- PR E R BEE mpd (6 FREE mpd (B TREE mpd ARMEZE mpd EEREEMBR  ARERLN (E I BEAL Ak Y KL
S mpd. obs mpd. rand. mean mpd. rand. sd mpd. obs. rank mpd. obs. z mpd. obs. p runs
25 52 241.233 262.658 16.046 151 -1.335 0.151 999
32 29 239.098 260. 900 22.333 214 -0.976 0.214 999
16 36 238.430 261.789 19.015 118 -1.229 0.118 999
33 37 241.923 262.372 20.225 263 -1.011 0.263 999
31 43 238.809 262.010 17.950 114 -1.293 0.114 999
2 48 235.974 262.540 16.589 27 -1.601 0.027 999
40 24 268.428 260.595 25.416 549 0.308 0.549 999
5 60 239.653 261.600 14.426 83 -1.521 0.083 999
38 24 299.389 262.827 26.435 849 1.383 0.849 999
37 20 226.583 263.455 28.113 8 -1.312 0.008 999
4 38 330.165 264.716 20.038 1000 3.266 1.000 999

(mpd. obs. z_40 =0.308 >0, mpd. obs. p_40 =0. 549
<0.950;mpd. obs. p_38 =1.383 >0, mpd. obs. p_38
=0.849 <0.950) FF ¥k R K BL ML), HA R
2337 SREEVE (mpd. obs. z = —1.312 <0, mpd. obs. p
=0.800e - 02 <0.050) .2 S 7% (mpd. obs. z =
-1.601 <0,mpd. obs. p =0.027 <0.050) RHE Ak F
SEMRERBHFR, KR 25 5325 16 5 33 5,
31 5.5 5 (mpd. obs. z <0 ,{H mpd. obs. p >0.050) #f
EABRLTEMERE HARE(KI),

s A0 AE 45 45 A 5 DY 1 9 8 AR I R R R
B, 4 e B B0 2 Ak 5 v A8 A A A — B, H
Mo T R AE I A TR TG S RS 8 1 3 B 1l A T
PR B H 55 0 o 0N A AT 0 AR A B9 56 &R R B
A% IS R R I HE H AR A B R VE R K
FHMRE, LI BN RE R LT HENEY
(E4),

XF B AR B S T R 3 8 AR T
I A= S5 R T (A T SN (B SES 0, HEAT ¢ KT8, RV
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Fig.3 Comparison of variation trend of diversity PD{HJEIE RF H' InS, R H A X, KEEEM
indexes in 11 communities REGERE RV T 28 a8 9 B 22 IRAR
‘ o JIN S ) S 5 T i ) S 1 S K RT RE SR BRI ] 2 A

HHRIK o W e [l e °
3 e UK @ Lit @ W IR, PD R 2RI R GER B RADW)F ALK 5
) (AR AL R AR, REW ER T RAEZ,
. . 3 A IR ] B AR B O, B AR BR 1 AE ) 1 0 Ak s T
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io ....................................................................................................................... o 4 B L 0 BT A L RURK (5 5 B
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B4 BHERGLABFLHFMESER. FREREHNXR
Fig.4 Relationship between community phylogenetic

structure and different habitats
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R 22 5 S R R AR 5 114 o 2830 1 A 5 9 AR JEE
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eV 2 2R B L R SR (M B2 )T R
MEAZ R R AT ), TR B T R 2 BR AL T
FEAR AR, (LR v A — E B 1 3 B A2 (Keteleeria
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AN T o B4 4E 1 OIREUD KR B i
I JBE A W /0, TR 35 oL A A T R A 4 B2 K A A
EAN 1% T NINABE NIy -2 G 04 5 N
WSk B X R A SR AR T R R AL T
ZER d R W B 2R LTI 4 S i, RS
KEEMI 282 SRR T I IE , R%E A
AR L I F AL B B v X T R S
KT AR AR IR B T B 1 T R SR
AERE. 4 FRER M E L RR S, 7R T K
965 m i) 115 H L TH, 38 B 0° ~ 207, A {4 4= 3 3 i
Dy e /IR PR 73 % BE RO, W o ) 2 B L W 1
Frtho 2 SRV AR ST A SRS, Tk 815 m, Y
JE0° ~30°, APy A HUIL T JR a0 10 A0 3 L A 4
WA Z RS RN B, R — SR 2R
PR TR AR TR IS X B A, 4 B 0N, ) 58 4 3K
BUASHA . R A R o8 A AN T 1 B L 40 Ak T
A S B A P W i, 3R B 58 AN TR O BV R AL
RE G,

b P A AR A R T AL — PR BN B v R
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HRMB XA R, W31 5 .2 SREE IR 5
Ji 855 m 815 m, X b AR BE R L HE O U 2,
ARG R H RE,S SRR A EIHF] 860 m, X
BEAE B T Y AR E BN RSk TR, T 40 5
TETEIE AR AR T R 5 780 m (HR A B8 2 1O, R4
KB FRIN N5 ,38 5 HF 54K 800 m, [t 31
T2 SHEMEEM, HEBENL RE LTSN
P1), W R I 5 T 7 A L A B 6 5 R 38
4 SRR, R L EOE T R AR
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FRRIE Y 2 700 4 A L 2 2 o AR ) T 7 e
SE G, R AR A A 7E LR B L R R TR
S R TG, H RS R T FE I B 5
RS FZE LR By EL , LR EEF
ZERG RN IS

SES,,p, 2 I 5 BETE RS8R 45— T
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EHHEEEP MG EREMN ESEHFE
— E R ST, 2 TRE 7 (4 4 ) b 2B AR 25 A A i
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et al. New progress in community assembly: community

Phylogenetic Structure of Karst Forest in Maolan National

Nature Reserve, Guizhou Province,, China

WANG Leihong*, YANG Junxian”, CAO Cuiping"

(Anhui Agricultural University a. School of Foresiry & Landscape Architecture; b. School of Science, Hefei 230036, China )

Abstract; The aim of study is to reveal the main driving force of Karst forest community assembly and maintenance
in Maolan National Nature Reserve. The phylogenetic structures and patterns of 11 typical Karst communities were

examined, and the relationship between these measures and habits for all communities was analyzed. The results
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showed that the basic accordance of the phylogenetic diversity (log,,PD ) of Karst forest community with the variation
tendencies of species richness (InS) and Shannon Wiener index (H'). The accumulated informations were similar
in phylogenetic evolution of species for all communities. The communities of phylogenetic clustering were
Boniodendron minus—Acer oblongum, Viburnum dilatatum—Schefflera heptaphylla, Cyclobalanopsis glauca-
Platycarya longipes, Pl. longipes—Clausena lansium, Pl. longipes—Viburnum dilatatum, Handeliodendron
bodinieri—Acer laevigatum, Castanopsis fargesii—FElaeocarpus decipiens, Nyssa sinensis—Lindera glauca. The
communities of phylogenetic evenness or overdispersion were Pseudotsuga brevifolia—Pinus kwangtungensis, Ps.
brevifolia—Pl. longipes, Firmiana simplex— C. glauca. The community phylogenetic structure patterns were that
the communities in funnels, cheuchs, middle slopes, downslopes, and mountain passes were phylogenetic
clustering. The communities on upslopes and ridges were phylogenetic evenness or overdispersion. All habitats were
divided into two habitat types by the upslope of terrain. The differences of community phylogenetic structure among
communities on these two habitats were significant by Student’s ¢ test, that suggested that the topographical position
of a mountain in Karst areas in Maolan was a main force for assemble and maintenance various karst forest types

dominantly.

Key words: Karst forest; community assemble; phylogenetic structure; topographical position; Maolan



