TR 2009, 33 (4) 658~671
Chinese Journal of Plant Ecology

70 X AR 2 75 Fr PR Fih 4 & B9 2B B
TE S HmINEEFER

= 1,2 N > 4T 1* [S=aNT=l! 1 1
Zgm E OB R BT ARER PRE &
(1w ERR 2 e 0 SR gl A e, 25 IS 666303) (2 R EIRLE BeiF o £ e, AL 5T 100049)

B E W IWHT RN AES RN N EEA G, AR AR R b A S EEEH. 12007
SE10 7 JERAEVURURAN20 hm Hs 7R AR 20 A5 W0 R Py B2 T 450N HRE 7 (1 m?), SHRE 7 P AR Rl (M fe<1
em)HHAT TUHEE, FEMI T HAER S AE T (H<S30 em)E2007~20084E R H] (IAFE AR . 45T, Z X AR
TNRERR G A R PR, ARANMAREAE R R 0 AR RS o BRAT% IS AR A s A, 1 A B 2 0
MRS TH6 3678E, )8 T498H16)5 1615, I H.Simpson. Shannon-Wiener#iPieloufis #43liAF] 70.69. 2.29
F10.45. MAHULTSERILI T TTIR 7 50.31% MR 781 mMRET7 RO I, lyiias B RURl=F & B W 10 P-4 1
2350 4 (14.15£0.72)k-m 2 H1(3.730.10)Ff-m 2 (Means+SE, n=450); PG K R (Parashorea chinensis) %)
HE(Castanopsis echidnocarpa) MBI (Pittosporopsis kerrii)Ss, "B B34tk Ja S HUE . R FIBER A — 3
ZIAMFAEA VIR I, R, 4 mirgeT: LR (26.49%), TEAEPIEARF G S e T FaIrsg
TIZET A SR R I T L R R] 22 5 FAEAR2E T (Litsea panamanja) T HERAR AR 340 1 (R BE T2 5 43 3
62.65%H135.87%, 1M B HEA T AL (Mezzettiopsis creaghit) S TGN IFETRIBAR(< 9%), B R 13FL
AT, TEAR692KRAN T (L 129F) (XIET T 10.40%, 1M HA VR34 K AEAET o S Il A% 22 R 5 T
MFRT RN G T2 R A AR R Lo 4 TR 6 8 1) AR R R 45 22 5 THT T IR NI 5 o

KEER KRG AR RS A B FEXURD

COMPOSITION, SPATIAL DISTRIBUTION AND SURVIVAL DURING THE
DRY SEASON OF TREE SEEDLINGS IN A TROPICAL FOREST IN XISHUANG-
BANNA, SW CHINA

LI Xiao-Liang"?, WANG Hong', ZHENG Zheng'", LIN Lu-Xiang', DENG Xiao-Bao', and CAO Min'

IXishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Mengla, Yunnan 666303, China, and ’Graduate University of Chi-
nese Academy of Sciences, Beijing 100049, China

Abstract Aims Tree seedlings are a vital component of forest ecosystems because they determine
natural regeneration; however, they are poorly understood, especially in tropical areas. Our objectives
were to examine the characteristics of seedling composition, spatial distribution of the dominant seed-
lings and changes in survival of newly established seedlings during the dry season in a tropical forest in
Xishuangbanna, China.

Methods In late October 2007, we established 450 1-m” seedling plots in a 20 hm? tropical forest
dynamics plot and completed the first survey, in which tree seedlings with DBH <1 cm were tagged,
measured and identified to species. We re-censused the seedlings in late February and again in early
May 2008. We selected newly established seedlings (height <30 cm) in 2007 to analyze survival of
seedlings during the dry season from 2007 to 2008.

Important findings The plot had relatively high tree seedling richness and differences in numbers of
seedlings among species. The 6 367 tree seedlings identified and recorded represented 49 families, 116
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genera and 161 species (277 other seedlings were unidentified). The seedlings had values of Simpson,
Shannon-Wiener and Pielou indexes of 0.69, 2.29 and 0.45, respectively. Species with <5 individuals
accounted for 50.31% of the total number of species. At the 1-m” scale, the seedling density and species
richness were (14.15 + 0.72) ind.-m > and (3.73 + 0.10) sp..m > (Mean + SE, n=450), respectively.
Dominant seedlings included Parashorea chinensis, Castanopsis echidnocarpa and Pittosporopsis ker-
rii, which displayed different spatial distribution patterns closely associated with the topography, alti-
tude and spatial patterns of their parent trees. During the dry season, 26.49% of the seedlings died,
mainly dominant species. Mortality patterns varied widely among seedlings, e.g., mortality rates were
62.65% and 35.87% for Litsea panamanja and Parashorea chinensis, respectively. However, low mor-
tality rates (<9%) occurred in the seven dominant seedlings (Pittosporopsis kerrii, Mezzettiopsis
creaghii, etc.). In addition, except for the 13 dominants (Parashorea chinensis, etc.), seedlings of the
other 129 species had a combined mortality of 10.40%, and 91 of these 129 species lost no individuals.
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Fig.2 The distribution map of 450 1-m* seedling plots in
the Xishuangbanna 20 hm? tropical forest plot

1.3 #Eiit

B0 &l i U A AR UE S FR AR T emB TR
RAERE, 45 3 H ) A AR AT T AT RHE AR
ARG AL, AT I TR S B A A T . 2007410
VIR, X BEAN I v /NEE T3 v0 BT A B Fd &)y i 4 4
IR ARG, R R4 R
Tl o 0F BY A0 AN BE A 22 A2 75 R WP Ay ), )2k
FERMbRIL, FFRh 58 5 A E ) R AR TR Y
B34 H XF450/ K J7 H By AN 10 A7 7% FHRE 5 4
— IR A . BT 40 A 1T I ) 52 112008
SERTATM R W, SRR 2R A 4l i R A oy T
200842 H A5 H 158 1, DRI, 2007~20084F 5
ZELSE R T Z 2R (20074E 11 H ~20084E2 H ) A+
MIE(20084F-3~4 )P IR A o R 0T R HE R

DSI A 8 &5 ) 2 S 555 4 BT 00 B A 3 Tl SR TR 5% Wi
IF 8 A FATT () B A A 250 (R (H) <30 em[¥)
4y 4 R o 02 2007 4 1 SE AR ), A TR AN
W 2R (H<30 cm)E H20074F 1) 58 AL 1 ok 43
AT LA B = () 1) A7 05 AR AL

1.4 HdlEotr

1)K FH AH X 22 J5 R0 AF K A3 R v A [R) 4 i
RS I o A, B &) v 1) A=A R 22 R+
AHXS 5% (Chen et al., 1996). e, #H%F £ =4
Tl £ 22 52/ v A5 ARl i) 22 B2 A X100, AHDOS 5 = (5
b0y A5 RE /B A R IR AR RE FI) X 100 (Curtis &
Mclntosh, 1951).

2)53 i Ge v BEAS ) T RE DT TR IR B 4 A 1A
KRR, 8o A G R AE, 2001) 155
ANFETT I %) v %5 B MR B, AR S 5450
FETT &)y v 2% B AR 3= B (1)~ Y (E .

ghn s =g i AR T TR (1)

AR B =R BT AR (m?) (2)

3V KH LA 3NN REOR 7 M Fh &)y v (1) 22 K42

Simpson?i Z{(Simpson, 1949):

N
Dzl—Zp,.2 (3)
i=1

Shannon-Wiener & #{ (Shannon & Wiener,
1949):

H = _i p;In(p,)) 4)
Pielout’) =] & $5 % (Pielou, 1966):
J=H/InS ®)
A, SAPRIEL, PO o il A AR Ay 4
YA ASAR R B

K ] Excel 2003 A1 [H Fx il H] 45 o % fF R
2.7.1(http://www.r-project.org/) Bt 1T EL 5 (1) 43 #1 Al
2

2 # R

2.1 WPl R S 2k

FEASOMFE T thItid sk 26 644k ATy, Horp
BR27TRE S B (4.17%) K %58 AF, 508 B 2R R
P&t ih6 3670k, AR T49FE, 1164 & A1
1617, Simpson. Shannon-WienerFlPieloutg%{ >
5l 290.69. 2.2910.45.

11 EAH HT 2007 (1 B B &)y P v, AS[R) 2 %))
AR AR R K (). MAEUKT100



UOLBLIBA JO JUSIOLJA0D) XEYE 35,

4D 101 prepuels IZMIRY :FS

0000C 00001 00001 — — — L9€9 [ei0], &)
60°8% 8T9¢ 1811 — — — TsL soroads [ WO 141 I
16'151 TL€9 6188 — — — S19¢ [210-qnS [14[/
STl €8°0 wo vl TL088 200 F90°0 LT DA0Lfovdutod v [ Il > A
or'1 LO'T €€°0 81 1€°6€S 10°0 F 500 Ic sapro1undnd vijndvp FN/ I
IS'1 101 0$°0 LT 91'9ZL T00FLOO [43 sisuapoy sappddaq N
vS'1 LLO LLO €1 1S°L91 1 90°0F 110 (34 DISNQOL DANSIOM  foy 1 iEE
60'C 611 060 0T €SPLOT 900 F €10 LS SISUPUDUUNA DAOOWY i (Bl X2
1€ LET 760 (%4 965 YOOFE1°0 09 i0f11]1 DAULOYDLY Ly 1T Ly
veT 6L'1 §S°0 0¢ LLTIY 20°0 F80°0 93 1oy3joloq wnuiowpuut) g
6€C €Ll 99°0 6T ¥ 06 200 F 600 (4% psojuowo] vyaulod WHA FEEYG
15T 96'1 §S°0 €€ 9%°59¢ 10°0 ¥ 80°0 s¢ DMOD DIUIDADD | T
95T 611 LET 0T LS8IS 1 PI0F 610 L8 S1SUd1ADq DISHT J-ZEN £z Y
vLT v1°C 09°0 9¢ LO'8%€E 100 F80°0 8¢ 1y3patd sisdonpzza i
18°C 6v'1 el ST 9T'0€L 900 F61°0 8 vfuvwmupd pasuT fZEN AL
0Ty Sre SOl €S LO'66T T00FSI0 L9 21puia) puisodng [y 3
STy Sre 011 €S L6'86C 200 F91°0 oL Sap101u0]o3 wnp}pdpydlq - # H)
LLY €ee A 9 €Iple €0°0F 020 6 p2oDnfanf vwauy |17
£8'% vL'T 60°C 9% 87'€68 TI0F0€0 €€l Hyjassvy soaddsorq i
109 9y Sl SL LETLT €00FCT0 66 SISUGUIYOOPU] DIDANPNIS] Y [34%
(A9 Trol 8T'S 0LT 01'%61 LOOFSLO 9¢€ 142y sisdosodsonid [y 95
SLLY or'y seel L 80°8¢ PEOF 681 0S8 vd.wooupiya sisdouvisv) i by
§T'69 €8°61 wes 99T 07691 090 F9S°L 10v € SISUGUIYD D2LOYSDADT | TR
anfeA Kouanbaiy douepunqe pojuasaxd (%) 4D (0Sp =u *, W "pur ‘7g F UedIN)
doueprodu] QANR[OY QADR[OY sayerpenb jo "oN W H3E Kyisuop Surpaog Surpass Jo "'oN saroadg
HaHE Tl fx HY H 7% xHY B LOAA AT LAl LI H w1017 IR Zi

101d 350105 [eo1dON) ] (7 uURGSUENYSIY UT san[eA dduepodurr 1saySIy oy yim s3ur[pass sox Ajuamy dog,

H 7 AT OTIE B Z5 T ch i X S04, WY 0THZ B MK B

12

I 2198l



RIS VU AN P AR b 4l R LR
4 34 2[R A AN AR

DOI: 10.3773/j.i3sn.1005-264x.2009.04.004 663

RIS i A SR (3 401) 6 il (850) B Hil
(336) Al F& Eili (Diospyros hasseltii)(133), H 4216
ol 4y B R A R E5 AR A Y TR A 21~99 8%, BT 48 11 (1)
2070 4y B N AR B Y A 4 1) 88.19% . #4450
BEJTIGETE, S KT 18-m ™ (4014 5 R
FVRLIHE, T A &) ) BRI (R D X T A
[FFP I B, e AT &) 1 2 B e 23 1) AR
BR(ERY) . R4 % JE A5 R
(169.40%), 22 57 & BB AK 1) %) 1 ik A i i A
(194.10%) « 4= B 1t (Pseuduvaria indochinensis)
(272.37%) FIE B i, 1~ (Dichapetalum gelonioides)
(298.97%) 5%, 178 5w R B S Y HT N 2 B R
(Amoora yunnanensis)(1 074.53%) E|5H(Wals-
ura robusta)(1 167.51%) A1 KK Z ¥ (Litsea bav-
iensis)(1 518.57%). %y i [a) tH BT 77 £ 1) 22 ) 4%
KERL), BERWFEE R 2 A0 L2, WiER
59.11%F137.78%, 17 FLAth 187 &)y 17 (1) 451 55 A% 4k, 3
i 416.67%~2.89%. 4 LA X LG 4Rbr ok
B, KT50%) 8 b8 KB (69.25) . Fi il HE
(17.75)« MBI (15.40)F1 &89 1£(6.01), BT E
FAE SR 54.21%, HE R 4006 W (Knema
furfuracea)~ VEFE T A 4 KW (Saprosma ternata)
AP Y T 1) AL AEA~5 2 0], SR 179.03%,
117 A 4 i 1 EAE K T3 1),
2.2 BRI A SRR T R

FE1 mP[IRE T RO b, 4 s P R R
W 5 10T 248 45 53 B T (14.15£0.72) #k -m 2 Fil
(3.73 £ 0.10)Ff-m *(Mean & SE, n=450).
2.3 WRP G AR R RN AU O R

E VR R B IE30%, T HE %
FPEC)18.63%, 2R AR &) ik #1123 %0, o
14.29%, 3RRAMRI ) BRI ELA79.94%, 48K A1)
YIHTIRT.A5% . BEAE 100k L LU 41 Ak
12150, A775.16%, A& EAE 11~100 8k (1) ) i 3t
A36H(1522.36%), MABCK T 1008k 1) 4 A
4F0(2.48%)(E3). PRIk, v /> R 5 & e b
] 23 B HEAN B AY, AR B D B4 i STk T BCR
5 I 4 B R AL
2.4 EERIRNG 0 A ) A A

11T 1 25 ) 93 AT b S 5 T AT 5 25 DD TR AR %
PE: DHE EE AR, W R R B,
FLAF AT T A AR RUFT o B A9 49 03 ok 57.89% Al
78.26% (Kl 4A . 4C), L4 4 ik 5 & ) 4k

(52.00%)~ WL AE (72.22%) 1 2% & & B MR (Pometia
tomentosa)(58.62%)55; )41 T oA T FEHLIT
LY B, G B A 56.47% 1 BE s o A AE B
(KI4E), ML HIEA L (57.14%) Frib AR %
T (Litsea panamanja)(52.00%) {5 R 1 (47.17%)
Mz (51.52%) 5% 3) 4l i 4 b o0 Al £E FF b L
Qb R S TR R DX s, T LA A N Y B P SR L R
HORFFAE, Wik f#E, H56.76%1FE m A fE 1l
T (H4G), HRLETIEA K AL T (45.00%)5% .

[y
f=
(=3
(=]

*

N

20 40 60 80 100 120 140 160 180
FhFF Species sequence

—
[=3
(=)

I
—
(=]

(=4
(=]
—_

HiXt % E Relative abundance (%)
=

I3 VX920 hm 5 AR bR b b B 41 i 1 ) [
Fig. 3 Species sequence of the tree seedlings in
Xishuangbanna 20 hm? tropical forest plot
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CATAE PR 5 BT 0~15 mya Bl 1R 40 Ay T AR
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KT EE (43 50 R 67.29% « 57.06% .« 90.54% Al
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O ATRLEE, e . e R RHR A4
EAE, EATTHI AT RE RS SR REAR (151 3 25 43
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oo BEAWEL T RFG, T8 & ik
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HORP S, DT b &5 S 12 R A% 1R e b i IR H 12 DX A
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Table 2 Summary of the death of dominant tree seedlings over the dry season in Xishuangbanna 20 hm? tropical forest plot

4 Species 20074F [ 51 AR T A SR LT H
No. of seedlings newly No. of dead seedlings
established in 2007 Fo EETER EESpARE e e
Foggy-cool season Dry-hot season Dry season
HRW Parashorea chinensis 3339 899 (26.92) 299 (12.25) 1198 (35.87)
HHIHE Castanopsis echidnocarpa 734 60 (8.17) 34 (5.04) 94 (12.80)
g4 Pittosporopsis kerrii 254 12 (4.72) 8 (3.31) 20 (7.87)
44k Pseuduvaria indochinensis 71 3(4.23) 0 (0.00) 3(4.23)
M EH Diospyros hasseltii 108 13 (12.04) 3(3.16) 16 (14.82)
L6 Knema furfuracea 75 3 (4.00) 0 (0.00) 3 (4.00)
W E BT Dichapetalum gelonioides 58 2(3.45) 1(1.79) 3(5.17)
PP Saprosma ternate 44 1(2.27) 0 (0.00) 1(2.27)
FAAZL T Litsea panamanja 83 45 (54.22) 7 (18.42) 52 (62.65)
W(AE Mezzettiopsis creaghii 25 2 (8.00) 0 (0.00) 2 (8.00)
KEARZET Litsea baviensis 76 9 (11.84) 7 (10.45) 16 (21.05)
=W Garcinia cowa 15 0 (0.00) 0 (0.00) 0 (0.00)
BRI Pometia tomentosa 31 4 (12.90) 1(3.70) 5(16.13)
/Nt Sub-total 4913 1 053 (21.43) 360 (9.33) 1413 (28.76)
AL Other species 692 47 (6.79) 25 (3.88) 72 (10.40)
4l Total 5605 1 100 (19.63) 385 (8.55) 1485 (26.49)

Fi5 B R R Y FIZET- % Mortality rates of seedlings are in parenthesis

Fi-m? (Mean+SE, n=450)), FrLLIRATES— 401
P (H <1 m) At 1, SR FH 64504 A Bifi #1155
MR il B — 32 (R K AR B (=80 A1120) HEAT & i1 &
T (EZ 3R ITEAE— B R B AR AR
RNk, AT BATT I &5 2 5 H AR 2 i B A —
SE AT Eb M . Chen®:(1996)7E ) 4% 2 A7 T e 1. 44
A H S PRS0 T m [ 7 v U A 3 42 A%
YIHT(H<1 m), BT BAR T P90 40 4 2 AR
T80T m*FE T IR R4 (H <1 m)F ¥
((78.00+7.09) % (Mean+SE, n=3)), Ifi 5 &k 4 ¥
Pantai AcehHl X f) FHE B AR 120481 m> f b Fef
ZHM(H <1 m)=F & Z (1 16F)H Lt (Turner, 1990b),
PGB 20 S AR AR 120N 1 m? R R4 (H <1
m)F & JE((102.00£2.65) Ff (Mean+SE, n=3)) %] %
K T3L12.07%, HRETH G 67%M 4 i FE 7 & W E
YEMK T (Turner, 1990b), k& &k 4h i 1) £
FEME 2 i T AR5 T 1) 40 (17K 55, 2003). PRIt
TATTIA R P8 RURR 20 ity R PRMR T B b 4y 1 (1) Tl 248
AN LS E

T H A1 A R EE DR A5 2 i (1) T A
LOAE [P FF 0 7 A% b o (22 Bl K45, 2008), A5
ANBRERP R AR ) B R IR A T B HE P T 1062 1) 4))

AR (R 1), IXERB T AR R 40 0 3 2R
oy SR A FEEER AR IR S A R
ARALYE, B 32 R B0 IR 4 B AR AR N RRE R R
Pt A7, X 5 Chen5(1996) % | 4% 2 47 Tl mg .
PAT AR SRR 2 43 AT BT R (R Y
gE LA B, DUBREA . BRI, WP
FLE SR S SA BBl A B, e ATTHE LoV b oy
TARFHAT, HE A 5 0 425,78 22.364 7.07.
6.92F15.12 (*2H K4, 2008), FIFE, ©A1M4H
FEMRRARSRIE & P T AR FAHAL, T A 43 5l ol
15.40. 69.25. 17.75. 2.74M4.77 (£1), JoHE1E
h R A e AT LA AN BV (1 S
B R B (4B K%, 2008), HL4hAEMR R A5 2
T YA (D).

SN B EEAE L mPRE T ((14.15 + 0.72)kk'm >,
n=450)FIJL e M iE (1) P9 A RS L 1) 2 ) AR e
Fefg ok, oA — @ R T bmr B g e 2 455 2% 1)
S IR AT AE, 1 3K Tk A 5 1 22 ) A8 S 2 5% 1
2 %14 i A7 35 (Harper, 1977; Baraloto & Goldberg,
2004). HbAk, By R I A3 AR e 25 52 i 31 4))
RS ) B RAEANF TR . IR 222 H A
3 A T R B 1 &)y 1 DR 2% T 0 v o B Bl i K
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K & [f) BE T (Janzen, 1970; Connell, 1971;
Hammond & Brown, 1998), #R1fit0 H 3L T A HF
XU A I WE S AR 3B (Houle, 1992). R AHT
FEAE 7N T 4R R A ARG BN IR A R AR e
I HAG 340 i B FE i 2 A B AR v T BER B i
(K14B. 4D. 4F. 4H), MB2X T &% oA f14)
BB, HAERRN K A7 15 21 2 52 RE B I
(10) 5855 ) 24 T 42 o 1) ) 8, BRATT H T AR AE
Rk, A5 F I AR N 25 ] B4 R Tl
AR B R A7 =3 2 A B O R IS, X
J7 T AR G0 T 46 7 &)y 1 8 B R 29 HL S5 A2 % X
AT R A ) 22 FE PR A 35 b DAL A R A 25 42
P B R AR

VUM Fis BRARAR N A2 723 R — A
MR B /D B T 4l v (1813), R BT A2
A F D, BHIEM R L — AR EE 4l
BB Ay, U B ATTTERR T 4l A B R 22 B 1 4
B R T EEAER . R, HIRLNEAEAR N
K “Ariz” A L EAT B SL A5 )
FOURE LA DG, TR I 3 R X e TR AT R
DWFIC AT U A L, I ImT X s “Hify
47 AR SR — S E I S K .
3.2 B IR A R 53 Al

K 22 O B IR R 1 I A e BCA T 21 25 BEA
H #E 25 (Janzen, 1970; Connell, 1971; 5K fi &%,
2008), X £ Al 45 BE R B T A7 2 9% 1K B U5 (Seed
sources) {711, T AT LUAE A &)y i (1) 2 18] 43 A 4%
Jay 55 BERE 3 AT PR FF— B, X — R AR AR ST 1)
Pt #5425 1) 73 At 4 Jai TP A 2 T AR B 1 A4 (&
4B. 4D. 4F. 4H), WL tmE R X L4 1 i 5
BIAE20 h® A AR ARRE M Y ] B AR A7 A8 35 Bl R (1
BECH, T EL AR B Bl H T RERR B T 0 A2 B8 38 4
FRG LI “ A iy, RO BV BERG B AT v
A M R A, RR 5 PR A A I Al A R DR UE TR g
i Il A1) Hh 33F 47 (Nathan & Muller-Landau, 2000),
T 254 B PR T A B R AR e W A2 4 I IR L
(Harper, 1977). AHBEFTH, %y 1625 (8] 73 A ¥ =)
RPN T[A)Hb TE FH 4k 2 i) A5 4 2% 1) ) DR Rk
(Kl4A. 4C. 4E. 4G), X ai ik Lt ] 1
RIS B 1) A6 355 T e 0 PR 281 [R) ol &)y 1 1 B
W o S IR ST AR B RO R, R O TR
R o3 45 A2 2 DR IR 75 SR R 8 B 38 Y [, R
B HAXF B, 400 A Res 70 e Jw .

by T R B A A BT IR T R, e
SEOL. HE. KR EERESSESH L
2% ) _F ) 7% 1k (Kikuchi, 2001; Takahashi e al.,
2003), 13X 26 A 25 B 7 1R AR Ak 2% 1 8 5 i £ %)
B E 2% B) L 05 RUAE T o DA SR ] R o oA >
AT AR R ], AR G AL AR R AE
Kb Jr S S T F B T S0 AN 1A b BT
41V 25 5y 2 BN K 4y BRI, VA A5 LR &)t A AR
% IR (Frey et al., 2007). 7520 hm>#is g bRt
My, R R A OR (B i 7 221X 159.87 m), HUJE
BAE NI IR, AR T FAH KR, WA EH
S, 1T VR A PN A BE LB, 1L A W R
X TR 22 250 TR R P 11 3K 43 RN O A AR B
DAL 5 M (R A7 e, TS 0 T 40 e 5 1) L 1)
SE R, TG T 4 1) 53 A 5 Y R R 2 (8]
(PIAH DG PEARS Jy o B, 4 & 1 vl RS & AR K
TEAR S W 0 A= B e e 7 LK 0 AN A oy A A0 FE
bR LA Ak L, B R 4 1 R R IS A A K AT
AESE T IO E A T B, A
h AR R B AR, L4 1 AT e AR R
FREM BRI AL A B . R, AHIEST R4 3440
T 11 25 1) 49 A = B2 B 7 RER 43 A FH AR 5% S i
()L ) 5%
3.3 RIS R

PR X, {64 H 52, R A R
L IRAE T LL BB IA B T 26.49%, w15k
7 ARG T PR B o 0y 1 7E 16N H P 1) B 0 5 1
(19.5%)(Turner, 1990b), A1, %X #4H5 £k MRB
Bl B AE 2T R B N AT R IE 2 K
o

P BRI T 2l P I ZE T A — AN R S 241
AR, RS2 MR R E .
HAE SRR, 2l i FE T 32 BE d T /K 4 s
B SRR R0 SR il s A R 1K R
(Engelbrecht et al., 2005), 1 H 6 T84 Fh &) 1 1
T, LIRS ZRFHNEMW T E Y m
(Poorter & Hayashida-Oliver, 2000). £ Pt X 44
M DX, 5 A B R S B T R /D R AR A
e, AR G AR 4 Aty T PR AR A R G Sk IR
SR B s (BIS), 74 AR, R TR
S AE 2 (B W A A A A 1915.99%, H IS
W T 16 °C), 1 H 5 RKCE RV G (2006) ) B
TR T R T BOARAR R KR
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Fig. 5 Monthly variation of rainfall and average air temperature during November 2007—-October 2008 in Xishuangbanna
Station for Tropical Rain Forest Ecosystem Studies
5% R 2 RH AU 5 S YT e R 2% B U SR 4 B R AR ZE S RS ST Data of rainfall and air temperature are
provided by Xishuangbanna Station for Tropical Rain Forest Ecosystem Studies

B2 2 BRI, PRI, 3% X 3 AR AR AR
TR AR A AT R e IR 2, T
R BRI 5P a O E N AN AR Z 05T T
HaglEW TR WA R FRAEREIT
(Turner, 1990a; Fisher et al., 1991; Veenendaal et
al., 1996; McLaren & McDonad, 2003; =& fll
HAE, 2008). SR, FEAMFITH, MBER K Lok
B, WL T 2415 1 5 e 5% me R AR AN (]
IR BIAMER SRR SZE T
T 5 e L, X N AME 2 6 TS
B SR8 AR fEARZ TR (LT %
4390 4 62.65%K135.87%); 1 5 — 4 /2% % T 5 W
TSR AL /NI B Ve R, G R B A R R A S5 4 T
JU LT Ay B S5 b R TR E T2 A 1R A1 g A AT
1655054 B (2 2) BA S 38 Te VRRAN AR I RSB T2 (1)
IR 4 I fE 2, HILR T XL HAERFET
S a IR N RRAE S N AENE PR BRI, AR
R ey b DX 5 2R S A], AN 2 P A B b 4))
B A2 52 2 B a i 5g g, B A 4 i A0 T
LR EE RIS [\ (9 47395 42 4k, 1X [F] Engelbrecht
F1Kursar(2003) LA & Engelbrecht?5(2005) % [ 5= 1
Buena Vista Peninsulah X #5i7 BR AR AR T 2 i (1) 40
FUHT R 7S H R S v A — 2.

AR R T R A BT AR < R I
WS R R ) 22 5, 3K SR T 28 Y AR BRI AH B

YRR R 45 3

) AENBHEJTIH: B, FirRAhg - AEE
IR E . FHOCIBEST R W] T R Bh 1 i R 1 %)
B /N1 1R 2 1 AR T B A B A A, KR
T By 1 BE W A I (] My 2L T B 38 (Leishman
& Westoby, 1994; Khurana & Singh, 2000), XL
AL E R 2 LI, H— RN kS KR it i
HFEME IR 5, Hn] T SR8 AR S5 R
R R TN g P e AR i Ry 7/ SE R B2
(TR 5, 2007) 0 FATTLEEF S UL rh A 04 ¥ A
PR IROR, BRI RS, T R ) R
TIVE IR R D, XX T 4 R R
(IR ] BE S — & M oa ik, (5 B §rid sk = fh -+
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1515 Ui 15 (Osmotic adjustment)?5 £ P AL K 3E N
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(4E), & vl R A2 1 87K 73 F 6 M4 DA 19 52
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B AT & o — 28 JF W1 Engelbrecht # Kursar
(2003) 4 HA (1) e 5 M SR T N, 1 5P )
WEE, BATIEAERE . X T I ZRAE T R
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