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Soil seed banks and quantitative assessment of forest ecosystems

Min CAO

Xishuangbanna Tropical Botanical Garden, Chinese Academy of
Sciences, Kunming 650223, P.R. China

The classification of functional groups in soil seed banks enriches our
understanding on the forest dynamics in terms of ecosystem processes.
The forests on the north borders of tropical Asia develop some growth
rhythms adapted to the monsoon climate. The fact that soil seed banks
under local forests were infected by numerous seeds of herbs and
grasses indicated an implication of serious fragmentation caused by both
biogeographical history and human’s activity. Three species groups of
plants are identified based on their ecological functions in forest
regeneration. Those are: climax, pioneer and the exotic. They play
different roles in local forest dynamics. The climax group dominates the
old forest and constitutes the majority of the tree species. The pioneer
group appears in secondary forest and can also be found in the soils
under both old and secondary forests, although they do not occur in the
old forest aboveground. This is explained with the hypothesis of forest
growth cycle. The third group of species in the old forest of
Xishuangbanna, however, occurs only in soil seed banks. It is mostly
composed of weeds and exotic plants from neighboring farmlands and
roadside. The presence of this species group in soil seed banks is
potentially important in quantitative assessment of local forest
ecosystem.
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XA KHBRRE, £52%. M55

PL19584F . 19884FFl120044F-Z3 4 K Hu I AR X AR bR A= 25 e A7 3k
ARG YR S A R 2 BRI, R H GISERAFAE 5T
FB AR R T, TR = AN R 5
MRFAE S SO R AR L S N P00 AR X S J5 i sg i o ()
B, JETARMTER AR, BTN EE. ML ARTE.
T IMAVE R CREE M E X B AES RS RS D
M. BFoTas R

1. MR g G IRTK 0 AT SR g =,
WO B BRI AN R T, EEE AR A I
YRS RIS, XN PR e /N ROBEHB IR (PR IR0 s e
SEI IR, e R GRS MO SRR S A
(PR Sy, Hew R~ BEBR KT S MR 4 (1) 20 A o T A IR L8 PR -5
e R, iG] Ll b % MRCRE A K% e S 0 P 1 0 R 6 ) KM HE
23% AT o KHWIERRIX SO R AR J 52 2 IR B ds i), Mgk
J5 IV [ 85 I 5 DAL 7 B JE A A5 BR B 0 I 9 X A ) i 1) 2 ) 4 A
HRE W, AR BRI ) A 0o A R AN [
IR ACFIAE . KRR DX s B AR S0, 380 T 12 X A 5
MEFEERMFEEE . BT AT, IR X — L85
MRRRAL BN G, — L S RS G s . SRARIL )
RME BN AMNKTFGG, AT LLUERARAE AR AR I 38 5 R A2 7 31
B, HMG—E& B, RAEOURHE T AT R, fii—
LA K R AP IR, (R RF R E .

2. RHIE AR X FRAAAE G 4 AE AR PRI V-1l P e A B L TR
YER, B AS ARG LR FRK5 . [ CO,.
B IR AR DhRE LA S LTV, KA IX
AR RGP IR B A $118,430,721.14 0 a, HAESRG mr
1265 L E
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£HHE: AHREAZGAR. RAZRAE. TRARK. THE
o

MR RGN R RS AT B UL SEA I PR n)
HAAIEA [ 843 2O, A BEIE A O AR AR AR & RGEEATVRAL
EE RS RE R 8, Em R R R A%
HEERM . KPR AR AES R RERIME—RIE, 2K
FEAERUR FEIIERL, AR P8 A R G R AR JE 7 R A B R
YEH . MBEEMA B AESRAE N B OIS —2edtbE, Wik
KM (Lotka, 1922; Odum, 1983) , I /N 3 Ji 2

(Prigogine, 1980) , fH KAERFEALEIL (Bertalanffy, 1950;
Schneider and Kay, 1994) , & K r] i {7 (Jorgensen, 1995),
ANH TR (Ulanowicz, 1986)%%. MAT ANRIWFST A LLRIL,
AfHRE (Exergy) EAERRGEREERED R —ANCHIE, (HE
AN 2 S T e BB BRI AR AR S RGN, PR AR
ERRGENTNE D, — MG RGN . ANCE S T AR
ARG AP BRI BEffAF (Jorgensen, 1995) . #
KAGRERAEEOE M, 1WHE T H A RFEEUN SR, B ESR
Gk RN S HEE R G EAMH R RN AR EESR
2% e 51 FIVRE B A B 1 AR B AR 28 0 A2 07 THIE B Schneider and
Kay (1994) #& H IR A% e J2 et B 6 BE VR R R IR I FR 7 1, A
ARGV TR BIRLET o
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zyouyang@mail.rcees.ac.cn

R4 AS ARG, R, B, 8.

A A R G E R TR BRI B AR — A E B,
B R RS RGN R TI Yy BARIRES . R A B 4
ZURENMIREEL . VRIS RGBT TR UK AR ER RS
RN A B X

FERL AT B R, SIS TR B AR G B A DA RE T 1 2E
Y. Wi, WFEEE R RS R R DRSS N RS R AN e A

RAF R .
AR FRERRAN, KAEESRGEMAE SRS
s 2 P AN R AR B H g g

KRS RS W AR DR PR A e e,
AT (0 R LB 5e 3 F B (Fish Index of Biotic Integrity)(I1BI)+
B A e 4 1H F8 B (Periphyton Index of Biotic Integrity)(PIBI)-.
EPT ¥)hP 4 & & 45 %0 (EPT Richness) #1 G ¥ HE 5h 1) BE ¥% 15 4k
(Invertebrate Community Index)(IC1)2% . 4 Ff 5 2k m) DU & PR
E5 VP $5 42 (Qualitative Habitat EvaluationIindex)(QHEI) 147 #1 A4
15454 (Physical Habitat Index)(PHI)IEMT . 4427 5e 384k H K Bt 5 %
(Water Quality Index)(WQI)¥EA/

il b A2 S R 8 A2 W) o B VP AN T2 B 5 2R VK 4R 2 (Bird
Community Index)(BCI) A1t M 25 4 5¢ 35 M F5 %5 (Terrestrial Index
of Biological Integrity)(TIBI). b2 EL 24 n] NS RS
DIRen A=) RGBT H IRV BUORFEFIAA HLA B0 i 55
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N T ANFERIPE AT BT AFETR S R E A, PrlER
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e I A BN BT 5 1E R S R W Bl AR S 2 S B R G058
PERIPR G N, EARSERENEPEN FR bR R R AR SN 12 53X 5 T 1)
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PO A b3 7 5K AD 1t SCRE B I AE 2R e BEMEIR DL, 3 AR
PEASEREMEE B R, B SRAUAEANE, DL SRR AR AN
VR PSR BB LG P SRR o

A PESE SRR PR A 7] 1) A2 25 28 G 58 #E L 7 2 1] BN ] 19
ROV T AR RERINABT 435 BARALE A fa] FAE 7 by i
IR EAE R IHUR: 2ok, RS ANEMEES PR BEALRE
i 97 1SS SR, (B AN D) A AR B P B

AR VEN A AR TR BRI AES R G NR TP
R (R N Fo R L TG SN VU P N U R W B AR
W& KRB, st ARG IR ik s
AR 2 A AN RN A T R TORAT B e A Y
HERE -
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Email: jianglg@igsnrr.ac.cn

KAEIE), BRELH. Hri. B, FFEH

1998 AL 5, FREEKIT TS 3 T 18 Bk TR,
BHIX A SE it AR FE SR8 PR Y9 DX 35k A 7 ULV A I8 FE I 78 T F
X DX b B i b AR A PR 2R, AR ORI 1995 42000 441 2005
FEIAKYE Landsat TM 38 B2 AZ iR 3 10 L R FH Bl 15 B
ArcGIS B AR 7= M3 T Thie, MHERHMA . FRPHIBIETSEIX . 1] i
VISR X = AN ) RS 18 b Ay 3 (1995~2000 4F)
A (2000~2005 45) Bt S5 AR LIRS R SR

ﬁﬁ%% ﬁﬁmﬁw% %W@Eiﬂﬂ%zmﬂﬂﬁa
N oy D KRR N A
e, B TR R D
202.20km?, i} 1 AR A
| MK T 210.68km*; fH
e IR, R
N SR Y UL
LA b S | T K
ARG, FriE
TR 59.34km?, YD
i 60.33km?,

L ERTI IR N RS
v BB A (RF R
© . X) ik 5081.87 km?. iE
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FES IR 07, ST 32 A s/ 132.43 km?, b 141.12km?;
ELFE S R 3, 3D - R AR AR R kR L, Ram B
WA, 55 2000 FEAHLL, 2005 455 B T AR 62.47 km?,
Pk /¥ M T AR 56.05 km?,

TSI DX AR FH AW ET 3 53 ok HaE GR AR D FIRGE GR
ASGRHD PAEAL . SR R A 508 BRI AT AR b, BB T
B PN R AR AR I, St I A SERR S EXGE
(ST ST N 38.58 km?, A MRIRGE AR 1/5. 38 HHE
RN 18 3 FH B b ) DTk 4 R

I FCR B, TR RS A2 TR0 BHT DX b AR FH PR SO B o AT 355
TB FH A8 B A 0 BH I DX - R FH AR I B B R B R 35, (HAT4F
KA IS TANZ T TE 3 5 oW A 7 3 g % - R
(s 50k B

SCAR VIR FH A T b DX N A PR Gt AR B S Tk 2 2 ]
(7 G, AR HE X Y 2% e &AM L, [R5 XY
TR ET SR i TR 1 Ak 2 ORI g 5 o 780 BH A X AR 7K 119 68 475 75
Gl
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X4E: ASAGOTE. BIEAAM. SRS E. BEE,

A R GVl R B E AN R X, T S A S R AR
FORAERRERAT KM E ST, AR Lt )
S Pl EAPIRGL S BEIAKRAR A AR S R ST A R 3R
FAL, DGR ENASRGE K, B A S ARG T
WFFERR I BE ST, et NSRS B . RS8R R 55,
O | XA B BUR 1 T B SR O LL R A A . DA Bl 2N TR) &R
B\ Bt i R R AN S AT SR, A L se A A
SSRGS WAV AT 98 K SCHFRE T 1Bl e A SRR

LR RGOV S PRS0 e, 30 e MR A
R ECHE I, G RE R O OB 7R D L R
i SObHEEYE. SRGUHEE, AREFEGEE UK. K
3L M. REE R, KA. AL fhe . BURSEA
SCAURAE . B ROBCE SR el ORI bR RG-S LU
PRSI AR, ARMEE SR A S R GG AR, SEXELL
RAERE A BOE BIRSSE E . PIia )T ST R 15 &5
TN, FERREEN LSRGV SR 5 5 S dh,  RISEEL
M E S SRR A . O, F T BL T =5 i i ATk
B A R AUV K A SO

Lo G I RGURBRE N X5 SRl PR T AR i KB
AR Rb R OE , ST R U R S G

2 M HEIEYE . LT, N S IBOR AE B AT
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T BUR PRI IR ™ o
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B A R R AL IR 5 R & AT, AR KA T & KAWL 3195 55
130012; zhangshuwen@neigae.ac.cn

KAEiE. =P R. 50 FLEHTAL. BEFEK

FERE A PRAE DR SCHF T, N SO AR (R BRI
Jiiks KHEER SRR I BEHRIH A RN, TR AE . 2%
SOU AR O - 173 75 270 [R] PR A O 3 DA SOV PR ML AL,
HEAT T, B M AIEST 19544F . 19754E . 1986, 19964F . 2000
T VP JRVE R SOW B B A B A8k, SR 504K,
VPR BE R TR IEAE H 8348/, TE3E IR AR S e 4 Bt
H, HFECER T RIS, V20 THEERNZNISE
5 R I A AN .
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1. ¥ EHFREAF LT RMARTAT, bwd KA F11%5; 100101;
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k4818 PE. LHFTR. A5ETHE. BN

bR NSRRI A A TR A B R S B R (B AR
], 2004), hAMRARO AR 25 1) b AR 2858 B MR — T
LRIV WAL SR R (RRZH4E, 2003). b AE&TE
HAPEVEO & N AERS AT R R e M, MRPEA RIS R
ot LB BRIR A A TR, TR E S R AE S R GG H A
[F1) R ok 43 A i ) R L3 B R R PR AR A 25 o 3R 3K T THI T 98 B
FEL) A 20 T2 80 AFEARHT RN Bt AR BRI LR & B a4
Brasgmiliy (P E 10 100 J7 IR KDY . ZEKER T “
IR s B 2 b S b PR 2 — - M B A
S5WRAG (HEW, 2004; AL, 1982), 4R T 3 [E
80 AEARHT I 1) b A 2 B PR AE R, 4 L ] M YR PR 11
PREME R

20 4l 80 AEAR ISR AL 20 4E[H], A4 AN N g DK 256t 1
b A 23 PR S TR SR AR 7 A T S (R, AR ST A [ A
()04 20 JEEAT B AN AR, R R SR S B 3 REIE I
RIEH, XTI T2 AR K GIS 4[]
SINTHIAR,  DArb [ 2 DR 22 A% () B 4 o =000k B 25 2 () 4 {400
2000 4= =R FH Bl DL 1:100 5 3 95 I B $ e 25 o0 Lk, 7
PrepEITE (2000 4F) BRI ARSI B, oI 20 Ak
] - b 7 0 2 R ) N 4 B AR R HE R o S
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REITH (2000 65) LHFIFHEE (1km-GRID ##8)

K1 Al w5 R
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wix| | x [::]VK (270 A A 117 | A AL
ﬁ D [ﬁaw ][ ﬁm&] [ Ak [EM&]
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HAMRGY — g
;; e [ S o
Y EHAR ﬁ( % A | EAR )ﬁ % HAR
Erm Ay y Ry y L
i n [Ecicor i [Ec4iip i) <=——
"f* qu?i @ g \4 \4 Z_\‘
Al R # EHK 4?( EUES %
Y HAH \i o[ R <Y v

AWK AE T E 2000 4 A H Eda L at B (B 1), 12H

S b e A R

) 7 T BORBEAT A, FEAPEOT T (ED

RN A Tkmxdlkm; 228 100 J7 b Hu Us B SR v,
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/MEF VR JE 54T . NDVI CEigl g2

DN

IRSCEHEARSAT

THERAITE,

MBI

Ko

FZCRERE 10 20 34 4 WU Pt sik, e vPoris R
IBAREANZ: | fe /N BRI DS 53R 85 22 Bl sk 4750 Bl o (RIS
FINER . ZRGTRbn VP BRG 5 18 b [ 00 1 A8 P DX R R A
R Al S DR 2R (R 3 30 JR P i s 1) 1 AR 3t L X sk ) S

FFAE, AR AN ] b 2 D

iy
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