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Abstract Aims Tropical seasonal rain forest in Xishuangbanna is one of the most species-rich forest ecosys-
tems in China. This area is also one of the biodiversity hotspots for conservation priorities of the world. For the
purpose of monitoring long-term dynamics of tree populations, a 20-hm? plot was established in a dipterocarp
forest in Mengla Nature Reserve in 2007 by Xishuangbanna Tropical Botanical Garden, Chinese Academy of
Sciences and Xishuangbanna Administration of Nature Reserves, in collaboration with Alberta University,
Canada and Tunghai University (Taiwan, China).

Methods The construction technology and field protocol followed those applied in the establishment of the 50
hm? plot in the tropical forest of Barro Colorado Island in Panama, developed by Center for Tropical Forest Sci-
ence, Smithsonian Tropical Research Institute in 1980. All free-standing trees with diameter at breast height
(DBH) = 1 cm were lagged, mapped, measured (girth) and identified to species in the plot. Spatial distri-
bution pattems of four dominant canopy tree species (among different tree size classes) and 12 rare species
were analyzed by using a point pattermn analysis Ripley’s L-function.

Important findings A total of 95 834 free-standing individuals with DBH = 1 cm were recorded in the 20
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hm? plot. Of which, 95 498 individuals were identified to species level.
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This plot included 468 species be-

longing to 213 genera and 70 families, except for another 336 individuals that could not be identified yet. The

flora of plot was mainly composed of species in tropical families.

Shorea wantianshuea that dominates the forest

canopy was ranked the second in terms of importance value, although it had the largest basal area. Pit-

tosporopsis kerrii, an understory tree species showed the highest abundance (20 918 individuals) .

The four

canopy species had a large number of juveniles and exhibited size structures with reverse-J shape associated
with continuously regenerating populations. Young trees (saplings and poles) revealed a clumped spatial distri-
bution, but adults tended to have a random distribution. Most of the 12 rare tree species in the plot also

showed aggregated distribution pattern.
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H Hubell F 1980 4F (Condit, 1995)7E LK
Barro Colorado Island (BCI) #3745 — 50 hm? B ARAK
S AR DA, 6 [ S8 5 4% BRI 9T BT B #hid
BB A B 5T H L (CTFS) RIK A 11 7 25 B Ry BH#
KARHIALI , 46 28R V0 B A 7 1 AT R AR 3 25
F£ b (Tropical Forest Dynamics Plot) % M 4% , JT 2
Polr M E S RGBSR ENT R . AR IE R
WA 2 FEVE R I L FR4E e ML u&@??ﬁﬁ%*—#
Y1 L REHEA BRI W R, SR B AR 2
PEZ 4 F 2004 SEH LRI 8 T HEMARAE D 2
FEPE W o 20 1AL, A6 30 B 9 AR 1 1L B A R P
ZURVRR WL L K B2 1L B HR Y 3 Ak i
AR AR SR L B B T RS T KRG 4 N AR ST
PURCRREA AR T3 1T AR, e B S 2 () b P AR
MR, 43 BIZEL T 5 4 20 ~ 25 he® B ARAREE P E
(LMD o TR EBRARAE ) 22 RV I P 28 4k 5
(] 5 98 FR B BOPK O BT R AR AR ) 2 A Ll Y
ZRLANG M — KB AE ) 22 FEVE I U B 3t D ) 48 44

T RURS A AT R PR A ) 22 R s 2 T R 3
IR ZH S SHEMBHEERR Z

o TERTWIX A LH R |, P8 XURR 9 Fes AR RS T 58
":’fiE(} 8 FJIEE - T R DY SRR R AR R (SR AR AR i
2 DY SERDYA TR TR R S —
5, EAL T WY EHT AR AL L%, (VRS L
A MR AR, FEAK A TR R RN S A
HRAL-FAR R 1 (R4 5E, 1998) , U, S AR bR
AT T W PEFR AT A, 53 4, T RUAR 48 il 5
TRAREL S CTFS 7R B it i B L 2 AR AR X —o
1 78 TS 498 e b D ST R R R K A HEFR AR B 25
B, BEAT SR AR D AR I AR 5T, 3 T 56
TN A2 J R R R 2 R AE R AL Y 18 £ PR I8
FE 5, 40 Janzen and Connell {I% U4 ( Janzen, 1970;
Connell, 1971 ) UL BREMER (Recruitment limitation

hypothesis) (Jones et al., 2005; Svenning & Wright,
2005) 5 A BN EENREE X,
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FIXUAR N Tk B 1A M AL 1 2 1 45 74 1 &
(21°08" ~22°36" N, 99°56' ~ 101°50" E), i i f
19 120 kn®, HAER AN B 30 S fk 428 Y ER S 4 )
B4R, RS P A Ll B L L A E 8 TR L A
B TG LB R A% L L Jik 1 A% ik o 3% XA L TR R
F,HP NS HEFZ R ARG T Wk
YL ARV Y TR) 2 B9 B ARG A5, 491 m 52 £ iy 1 2 429

FERUAR 48 4 o 206 A0 J B0 78 R AT 45 (Cao et
al ., 2006;Zhu et al., 2006), =M R ELZHH T
(RAEEF,2001) o LABHAES B B0 € HIX ] (21°54 N
101°46’ E, ¥k 580 m) , X000 21.8 °C 4
PIREM B8 1 493 mm, 7547 5 H 8] 10 H AW E k&
i EFEREREN 84%,11 HBIK4E 4 ARE
= (&ML (Cao et al., 20060), B TFrERBIHLTE
HOAR , SAR B ST AR S K, AR TR
- ERAE EREPY 7RG R AR, R
HFEBRETEAE, Rxh AR AA R KLE4
SRFRTE AR A AT, LIRS MR R o Y
AE i X AR LY 2 A b B AR 1 #A e i
e, BA AT WM E T B &, #1000 m LA
T YT 28 X RE LT 58 (Cao et al ., 2006), 48
ARPRIS AL g B0ty 2749 FIAR L BV 2 FOPRORI AT LU 3
WAk A AR SE (Zha, 2006) 6
1.2 FEHBAEOL

T8 U 299 0 TR AR B 785 W I AR S, V5 SRR 4
Y% B IR BI G B AMEEA 19 57 L A< AR BE 75 LU B (B
1), A BE Bl B -8 X 20 B 24 500 m, b 11 B8R O A Ak
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Fig.1 TLocation of Xishuangbanna forest dynamics plot (Marked with “#”)

101°34'26 " ~ 47 " E,21°36'42" ~ 58" N, B b i B4 20
hm?(400 m x 500 m),ZPH 1< 500 m, BiILE 400 m,
EAFEH A TG RAL 1900 FEHLN KBRS IRAL K, 5
AR 709.27 m, 5 B AL TSN 869. 14 m, FE
b B T IS B A 2T M (RERR A, 2003) . AEHILAD
0 3 ARINAT & ORI AT R RSB - 2  (E R R L35
A3 R BE (1 3) , T 4 JRE A LA B 0 90 i 2 B K
¥ ( Shorea wantianshuea ) &5 0 ¥ B A7 4= 17 g AR
(Zhu, 2006) , Mo LJZ A 50 ~ 60 m, H FJETFA
TEA B (Sloanea tomentosa ) 4,6 7 Jp IR
( Pometia tomentosa ) B i i ( Pittosporopsis kerrii ) . 2
B Garcinia cowa ) - B 1E ( Mezzettiopsis creaghii ) geoR
B ( Saprosma ternata ) F1H 16 K FE B ( Leea compactiflo-
ra)% . AR ALY LA R L2 30 ~ 40 4 Hi 44
R Z )G A R R IR AR, SR R o 7 3 BHAE
), N %8 R4k ( Castanopsis echidnocarpa ) %%, Fv K I )2
P2 20 m, RARAE Hy 25 ~ 50 cm.
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Fig.2  Sequence numbers of the comer posts and 400 m* quadrates in the plot
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(B 2), BUEEES, 4% 20 m i —fA 4k, 5 I PVC(3R
AL EAERRIC, HA0 P 212 0] i AH % 22
ik ) MR TE BE R AR 3R B, OF TR A 10 m AL A
PVC A #EAThR G, D BTE A b3 2 T 5L 5 A
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IKUESFAER AR , I 00 KU A HE 4R R (RAE 2 10 em
x 8 cm) FI4R 5, B, KB AR 20 h? £EHLRI 43
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Fig.3 The topography map of the Xishuangbanna forest dynamics
plot (with 5 m contour intervals)
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FRTAEZRG , BRSNS 20 m x 20 m BFE
HRIZH 1615 m x 5 m B/MET B REHBERI
S+ A 800075 m x 5mK/MER, WAL 20
m x 20 m BE N AR BN, ABEFBIAT A Sm x 5
m )/ VEE T H G FRM B SRR AT EE R (1 4) , A
SRR R B B, 4B RS R A “ BB
(BB %7 Af h #th, 55 I Bubeng”) + “FEJT57 +
“=T 07 + “RARBIFRFIAST (001,002,003 )6
2.1.3 YrRhag A ST AN R AR

FRUEFR R R 2/ F 5 om BRI IAE,

JHEE R 2 KT S em MRAMEK, InE
WA 1.3 m A FAESE, B EAT 1 om, BE
W EE R o A AR R AR B A T b L BB AEAR AR
BB FTIEASALE WA, IRcs A g
PR ESHLTE A R B[R] T4 RO ACHE 5 mo x
5 m/METHR x oy BRI BRH. ASMETIEFER A
KIS T4 ADFETT 4R 5 LA SO AR A4 KRB
(Condit, 1998), 32 il Ff J 7 1 &, 7~ 5 8 75 1)
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2.1.5 HHEpARARAELL

R D BAEAE S AT FR P BB R, SRR
— B A [F SR B IRB TT e FI A AL R A
Excel compare Xf ¥ 473 A~ [&] i B0 48 2647 HL 82, 20 SR
A AR Z AL, 34 B A R M B, AR5 A
REEE AT B AR B B UE ok . BN R
AR 2 75 1 IR CTFS A ERCHE 2 /Y 225K ( Condit,
1998)KE4Hh A b MEAL , B HEAL O BOHE 4 N b SCAS
T R G T (tag) T (sp) ox B4R (gx) oy 2
PR (gy) FM4E (dbh) 35 7B
2.2 ZE[ESHEAE SR I T

AR BT GE T2 BEE & Ripley B JC#H 3K
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B, 9RJE 28 Diggle “F AR . 1TFHMIEC 2 AT 2
ZCHR Diggle(1983), Z< U f Ripley’ s L-Function
B TR S R A T L A AT RE B P 2 DU e A
FIFRE) 25 Bl 42 A A% S o FF T Monte-Carlo $ A K 5
TR BT 352k (Envelopes) (BB A X [8]) , #1
BUHCH 99 WK, BB BAGAKFEW K 9% . Ripley’ s
L pA& Jr s i e i AL 2, ix U8R, Al %
3K 4 (1998) STk .

3 HREITE

3.1 FFARWR LM

BIHAT Ik, B I S A B4 = 1 om B9
TERTF AR 95 834 MR (P4 % HIAT 336 MK,
f7 S MEE 0.35%) , % BIRLE 45 2 088 A
M, B EBE 2. 18%, K DR AN EA
93 4101, 5 BAMARIE) 97.47% . FEHBIN AT AR
= 1 cm MITRACTHS 468 i, SR JE 1 213 4~ &A1 70 4~
Bl, HPaFER#ZE KT 10 em BIFFAK 339 F, 3R
F 171 M@ F1 63 ) MiFe KT 30 em B FFA 215
LSRR T 119 AN EF 51 AR D,

1 BAREAREFHSSEUEBFMRE
Table 1  Summary of the inventories in Xishuangbanna forest dynamics plot

BHEY No. of families 70
ERANEURHEL No. of families=hm 2 53.75 (2.84)
% No. of genera 213
BB No. of genera-hm™? 131.80 (7.80)
FHH No. of species 468
BRABTFPEL No. of species*hm™? 216.50 (15.35)
MBS No. of individuals 95 834
REABUAEE No. of individuals- hm =2 4791.70 (659.12)
JHi 5 95 4B Basal area 846.86
BN 5 W Y Basal areahm™2 42.34 (8.91)

Waie DBH = 1 om

4 DBH = 10 em %% DBH = 30 cm

63 51
43.50 (2.4 0) 23.65 (4.48)
171 119
84.75 (5.67) 35. 0(7.98)
339 215
123.50 (9.83) 42.65 (8.73)
12 331 2232
616.60 (83.97) 111.60 (26.24)
733.36 405.41
36.66 (8.92) 24.82 (8.40)

PEGELTRE A BT A Y 336 DAY - MA 336 unidentified individuals were excluded in counting the numbers of species, genera and families  £F
Get 1A Bk A a0 7 v B U425 336 1A% 336 unidentified individuals were included in counting the number of individuals and basal area 598 A

SRR B APRHERE(SD) Standard deviations were showed in parenthesis

E - F P OURR A R b VA B 7 25 K, R LR Y 45 R
L A2 4, PGTE B AT 2% B A 5, (545 R b PR B A% ek
FN A N B e T AR R AN 5] 43 A BEHLN T8
BAUE IR = 1 cm BIRFP 216.5 F OFH AT
T AT91.7 KRR 1), LB RGP B b
FEH LS 187 B, I A1 35 230 #F, FIE AR 2514 52
T, POV 1 A BIRE 7 B M T R 42,34
m?, SEWI Y 1 hoo® RE 7 PR B R B4 BB e BT TETFR R 5516
m?, /PR 29.0 m?,

VO SRR 44 #AH FRMRORE Hb 5 48l 22 PR PR AR X
LR = 1 em MRRPECELZE S R P EL S5 BCI S0
h? A1 (fUFF 301 DMREFH) 345 BCL FE ML K T 78
URRANRESD o 558 I RBE 1R R R EL , VS XA 4
HFF BB TR KL IR Yasuni BEH# (25 hm?,
1 104F) ,fHZ T RHE ELIE [a Palanan #£ #1 (16 hm?,
219 Fh) , H7 B 2= F Y Sinharaja 726 H#1 (25 hm?, 205 F)
AR 2 F A Luquillo #£H1(16 hm®, 140 F) . PHM
FRANFEHD 1 hm® KE 5 IR > 1 om B9 V-2 FRER
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W (216.5 Fh - hm %) 15 W8 4 [ Korup #EHE (2351 Ff -
ho %) B AHAE , {H B A T SR VY I ) Pasoh FEHb
(496.5 Fii - hm~?) Fl Lambir F£:3(618. 1 Ffi - hm =)
AR (Condit et al ., 2005)
3.2 Wbl B2k

FEHN S ARFE = 1 em 42 = 10 em RIS
= 30 em M) FP-TE AR B 28 s i 3 AR 2R R AL
FEA ) P AR AEIHAR 0 ~ 5 hm® B, WP AL
BERF i B g 1 K T AR B L 7E 5 ~ 10 he® S
FEL DA B S Jom e 30 58 ARG SBURE 181 BLR 6,
9 15 hm?® b, 20 H AT B FHIFE = 1 em JWAE = 10
cm #ﬂﬂ'gﬂ?’;‘ = 30 em B':J SO%VWW)F‘FO
3.3 WFPERERE

PERLAMAREUE KT 1 000 MMERI BRI 13
i, o B 28 S A AR R S B 2. 78 %, A1 A
BN 56.34% o AR 2 B RS R A, B AR

PR KA RB A IFEAFDA G R ( Baccawrea rami-
flora)55(52 2) 6

T A AN EEUN 1 BRI R I A 69 > (&
6) , (AT BT 14.74% L 5 MR EEK0.07%
#2HH Hubbell 1 Foster ¢ T8 R B9 & X (Hubbell &
Foster, 1986) , T4 A TR T 1 BRI H
SRR, U E S, U B N A 230 N FE
AR BRFREE 49.14% , A4 R ILF & 2l H
IR R SR (BAD RSB 1.24%
VDR A28 b, P9 s A 00 el 1 L B e T S e
Korup FEHb (50 hm® FE 3 N 221 F, i SR FREL Y
45% ) (Kenfack et al ., 2007) ,{H-55 Wi A9 Turi #F Hy
AHEE, 5 A3 IR0 B LB o Trurd AE L 1 A BURE D7
WAMEEEE KT 0.3 B8 A YA 1) LBl 48.4% ,
1M 32X — b B £ 75 X R A 3 I X AT 243590 % ( Con-
dit et al ., 2005),

F2 RHATEERAT 1000 ORHRFEEERBER

Table 2 Abundance and basal area of tree species with ind

ividuals > 1 000 in Xishuangbanna forest dynamics plot

e 4 o A% i o T o
Ranl t%gecim name Species code Abundan_ce Basal area (mz_)_

1 (BT Pittosporopsis kerrii PITTKE 20918 28.472 5

2 W Shorea wantianshuea SHORW A 7919 113.518 8

3 2 Garcinia cowa GARCCO 4333 19.237 6

4 W HE Mezzettiopsis creaghii MEZZCR 3300 25.277

5 KW R Baccaurea ramiflora BACCRA 3212 14.010 5

6 YLK Knema furfuracea KNEMFU 3160 11.240 5

7 AW Saprosma ternata SAPRTE 2 698 1.007 2

8 AT M4 Phoebe lanceolata PHOELA 2 409 4.4259

9 AR Cinnamomum. bejolghota CINNBE 1337 8.757 4

10 ITHEZ Ficus langkokensis FICULA 1337 7.636 6

11 WLHERF Dichapetalum gelonioides DICHGE 1222 2.4902

12 T Nephelium chryseum NEPHCH 1098 12.968 8

13 WAL RFTHS Leea compactifiora LEEACO 1 051 0.343 3

Al Total 53 994 249 .386 3

. 3.4 REHIIHRIBIRR LR
§ ol REER B EETEA LB EEE(FY) =
E FIXFEREME (RA) + ST IAE (RB) + 025
E 6 f + g
. (RD) LA AEXT 2 FEME (RA) B8 — 1 FH IR R g
: 4 BB R E T 4 b ( Linares-Palomino & Alvarez,
g 2y 2005) o BT B ATLAH H A P 038 5 KA
g Ok | ' — HEHHR G 6 R, 4 AR, 3L 21 769 A4
® 8 oo L i we o BB A AR B T B ORE, A 52 A FE, 1

FlF*%) Species sequence

B 6 VUG A AR T A BR AR Bl 45 e D0 R e B D B
Fig.6  Species sequence of the tree species in Xishuangbanna forest dynamics plot
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T T FEHLPYIR 69.45% B A% 48.29% BH) Fp
B(3)o X 10 MRERZECH AR, R T FEH
B IR,

WYY BB A (v AR FEZEE
(VD) = FEXHSRIE (RF) + FHXTEHE (RD) + FIXF
S (RA) (Greig-Smith, 1983) . #3480t A& B, FE b
PR BT A ) F B A R (3R 4) B 20 918 MM, Jifg
FITTE B 28.472 5 (3R 2) . HRW B T Z(EHE
B 2, AR T 919 A, (B 3L B & W R A

13.603 2% , 326 K- P e Al , 24 1 A ) fe BT 1 AR i
KBRS FR, R, 18R (BT A (1) PR T3 R
AT ZME B i FERERL FAENCERM T Z, 28
B NTRR B S (E AR S /0N T R AR AL T TR AR
JEE) B TR R, H RS A R e s K 1
il . =08 BB 50 3, Bl A R 4 (e
WA B Lk RE AR AL SR F ) (B EALHE 14
A1 hm? BT R, BRA K, BRI E
FEFROA R, i i JS R AR I LA R AR AR 1

113.518 0 m?, G REHD BT A MR G fr B AR RO B3 1T AR,

#3 BEWEHAF WA TE EHEEE 10 LR
Table 3 Top ten families with the highest importance values in Xishuangbanna forest dynamics plot

i i WREC R T WEMER ek mew ot BEER
Rank Family . Y iR 3 ¥ (RA)  FE(RD)  J¥(RA) (FIV)
species genusra individuals (m?)
1 ZEZHA Icacinaceae 6 4 21769 31.7535  1.282) 22.7952 3.8051 27.8824
2 HiF} Lauraceae 52 11 7302 72.364 1 111 7.6462 86715 27.4289
3 Kk #} Euphorbiaceae 38 19 9 827 59.273 5 8.1197  10.2903 7.1029 25.5128
4 Je i 7 #} Dipterocarpaceae 1 7 919 113.5180  0.2137  8.2923 13.6032 22.1092
5 F2} 7l Fagaceae 14 2 2 068 106.3262  2.9915  2.1655 12.7417 17.898 6
6 FF} Moraceae 30 5 3315 45.700 5 6.4103  3.4713 54764  15.3580
7 15 L} Rubiaceae 28 15 4 869 22.1957 5.9829  5.0985 2.6598 13.7412
8 45 BFF Annonaceae 15 7 5010 34.790 9 3.2051  5.2462  4.1691 12.6203
9 BRL Meliacene 17 1259 56.997 0 3.6325  1.3184  6.8301 11.7809
10 FEER} Elaeocarpaceae 25 11 299 27.594 2 53419  3.1310  3.3067 11.7795
A1 Total 226 81 66 328 570.517 518 48.2908 69.454 86 68.36632 186.112
RA: Relative diversity RD: Relative density RA: Relative as cendency RIV: Family important value
FTd4 EWEAAE RIS G T EEHERZ BT 10 (SLARFH
Table 4 Top ten tree species with the highest important values in Xishuangbanna forest dynamics plot
75 4 Yy ARG B A AT biEpop) AR [
Rank Species Code Family B (RD) £ (RF) PHE (RA) ()
1 fEHEH Pinosporopsis kerrii PITTKE Jcacinasese 20041 0459  3.4119  25.7759
2 R Shorea wantianshuea SHORWA Dipterocarpaceae 8.2923 0.4599 13.6032 22.3554
3 =M Garcinia cowa GARCCO Guttiferae 4.5373 0.4599 2.305 3 7.302 4
4 JIAHE Castanopsis echidnocarpa CASTEC Fagaceae 0.9225 0.3219 5.8233 7.067 7
5 T Mezettiopsis creaghii MEZZCR Annonacese 3.4556 0.436 9 3.029 6.921 5
6  EMK S Sloanea tomemosa SLOATO Elaeocarpaceae 0.5257 0.4139 4.9572 5.896 8
7 AWH Baccaurea ramiflora BACCRA Fuphorbiaceae 3.363 4 0.459 9 1.678 9 5.502 2
8 LW Knema furfuracea KNEMFU Myristicaceae 3.309 0.4599 1.347 5.1158
9 HPEHRIR Pometia tomentosa POMETO Sapindaceae 0.502 6 0.459 9 2.8262 3.788 7
10 HEET MR Phoebe lanceolata PHOELA Lauraceae 2.5226 0.459 9 0.530 4 3.5128
Bt Total 49.335 1 4.392 0 39.512 4 93.239 §

RF: Relative frequency 1V Important value RD.RA: [ 3 See Table 3

3.5 B IX AR
HRE AR F S5 A B8 5 (it SR P A R 50 4

B, BF% S A LA HY AR N S B A0 AT 38 R
(54.29% ), Z- ML (RS W2 P 42 3y K7 ) B gl o

AR R G ) X HAE L] (RIEHR, 2003 ; RAESH %,
2003), 7 Af T RELANRE HE A R 70 BRI 43 A DS

EEI B A 6 NR(8.57%), IHHE A 3 A
B (4.29% ), #Hr WM 2 s RV A 1A
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F 5 FEXUARANA T E DS AR RS 43 AR X H R gt
Table 5 Distribution patterns of family of seed plants in Xishuangbanna forest dynamics plot
A3 A X HT Areal-types B No. of families 14+ Percentage
HEHLT A7 Widespread 13 18.57
1Z #4f7 Pantropic 38 54.29
AW CRRA M YN 3 A AU ) B A4 7 v S ] B8T Tropical and Subtropical East Asia and 6 8 57
(South) Tropical America disjuncted '
I A 47 Old World Tropics 3 4.29
FRAF Y0 5 Pl KPEU Tropical Asia to Tropical Australasia Oceania 1 1.43
P g (BRI A g E 32 EIEE — Ehof, ACP-73 % ) Tropical Asia = Tropical South- 3 0
east Asia + Indo-Malaya + Tropical South and Southwest Pacific Island ’
LA North Temperature 3 4.29
75V Kb 2 (A BT East Asia and North America disjuncted 2 2.86
K. East Asia 1 1.43
1T Total 70 100.00
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