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Species diversity and restoration strategies
of vegetation types in Mumei
Underground River Areas
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Abstract; Species diversity was comparatively examined between the community in a Karst area of Mumei Un-
derground River in Yunnan and that in a similar area in Southern Tianyang County of Guangxi. The result
showed that there were 4 types of vegetation such as herb, shrub, youth trees and mature forestes in Mumei
Underground Area, while its species diversity were all lower than the similar type of community in Tianyang.
Taking Simpson index as an example, the value of shrubs in Tianyang area were 27. 79, while in Mumei the
highest of all shrubs was only 10. 99;and for youth tees in Tianyang area,it was 25. 24, while for Mumei,only
4. 69. With the succession of vegetation restoration in progression,the diversity indexes of the community in
Mumei were gradually increasing,and reached the highest in the mature forest,and introduction species disap-
peared. According to the analysis results, changes and adjustment in land use and resources should be empha-
sized,and projects of returning plantation for forestry or methods of improving the vegetation cover should also

be encouraged in order to prevent the foreign species and protect the ecological safety of the area.
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MRLFEHBOEMNY 137 7 ke, TESHER
M. M), EERRENTERAKE L
X, 19834 5 A, A EEHBZRHE L (AAASD
MW EFS L, EXEEBEARRAN SV EDR K —
BEMH AR E GBS, 1998)., BB HNIE
WAREKEBEHHEBRPNFENTE L RERFE
£, — BEZHIR ARERE (FEHREF,2002), F
HERMBESREN T4, FREENEERRKE
BEREEARESRAERNERSE. BN, FRE
BUXFRARERE R REY M SHEERR, X
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X 8 357 A L b 4R B AR R R SR VA P IR PR S
WEREREE R NS ST H—REECH#T
BB 9T (X 48 45,2003 My K, 2002) , T X =/
MRS EER TR EERRED.
BT iR XA BE 75 ) 7P 5 B VAR AE , O ik K A K
B RPYMHERE EPETSTERBETHKE,
BB AT LA IE e WA B T e SR K SR 0 &
Tk g

1 BERBR

MRRIBE IR E T MR, ZRIRE T8
B HEREROAFTEH I cRERAEERE
LU BB T, b ¥ B b 105°25" E, 23°44" N,
WA R 290, 52 km?, H v iE 37 45 H FH R 275. 66
ke? , 5 RS B E TR 94.89% , HBME N "B R E
ZBRMKENATA. ERUAKERE. AKX
B DR, R B A, BT
JEELARE AR BN IEHR 1 100~1 300 m, ¥4k
REEREZEXNSREX, B PEHREEHREERNSRE,
FEWHRR16.5 C,EFHERNE 1 056. 5 mm, BFE
HIH 1k 305 d(ERF5%6,2003), BNEBEHEBEBRET
MR AKEREBEX RGFIER,1993),
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2.1 BHMMEERAERE
T 5% DX 35 b Y 5% SR R L RY BORE B, AR IR BE

¥ N R R B B, 2 B TE AR AR A AR A VDA
VO AR ASRY RO BE VR R IO T 3 B R B AR, ERAETH
451K A MREEH 30 mX 20 m, & HRAETT 20 m
X20 m,BEMFEH 10 mX10 m, BEMAFHEHF 10 mXx 10
m, MEKERHEE 61 10 mX 10 m FFAR/PHEE
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ANEETT s IMRAE R E 4 4 10 mX 10 m FFAR /D
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Shannon-Wiener 3§ ¥{. H =-> P,InP, ( Pielou,
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3.1.2 B BABE.HEE BN, LUHEEERN
EREOEER HBMERE., ERNRERE]
W ERKRBMEHE : B (Preridium revolu-
tum, IV =65.29, F[A) . # X5 2% (Eupatorium ad-
enophorum,62. 8), 7 M B (Oplismenus composi-
tus ,56.09) A (Imperata cylindrica var, major,
5.53) % #EAE . 2 AR (Rhus chinensis,84. 85) .
B ( Broussonetia papyrifera, 65. 66)., /\ 3
(Alangium chinense , 24, 75) % ; BAb Y 4 2K
B R BER—F(Paederia sp. ) M & F (Rubus
lambertianus) A B & (Polygonum multi florum) .
F I BE (Sargentodoxa cuneata) &, ShFRANBRF £
ZRLTENMTEABREDF SEHBRE.
3.L3 @A WEMARARERTHWBAFEELF
BT —FMESAR, §EMRERETIE R, UH
HRMAERE, HE 459, £ 3 BN EAEKR
BB KT N KRB — M (Fissistigma sp. ,
53.4), B F M ( Cyclobalanopsis glaucoides ,
39.54) & (Platycarya strobilacea ,28. 54) \ &R
AR (Decaspermum fruticosum, 15. 37). $ b K
(Tipitzia sinensis,13. 62) & ; B A Y H . E4LFE
P (Microstegium vagans, 86. 55) . = 8 (An-
dropogon chinensis, 53, 43) , & B Bk (Parathelyp-
teris glanduligera , 42, 9) . & 3 (Eulalia speciosa,
28.6) T M B (Oplismenus compositus,27, 02) , %
L (24.98) B #ETE IR (Caryopteris panicula-
ta,21. 45) % JAMRSME Y W B B3 0, 4 - 38 Rk
B—Fh . KIBE(Sargentodoxa cuneata) \FE 5 (Ru-
bus parvifolius) . & # (R. ellipticus var. obcorda-
tas) %,

3.1.4 sk UMBLHELOAFEZTHRESHS
BEMBKMME, RELH 60%, FEM M, KAHF

RAeEMRHI, RAGKRFHRREEFELBTE FE
WHAERRE, AR ANTEEL. FALE
o E LT (Ligustrum grof fiae,85. 59) , ¥ W Ff
R B A (Itea yunnanensis, 27, 89) . 6 i ¥ 1@
(Pittosporum glabratum ,14. 70) . F M # (Lindera
communis 3. 56) ; BE AR EF 2 R - 8k AF (Myrsine
semiserrata,41. 11) , E WFAE . Bt @& (Polygala
caudata ,29. 78) . Y1 ¥ (9. 46) ¥ &4 F (Coto-
neaster glaucophyllus,3, 12)% , BAEH . B-EE —
Fh(Selaginella sp. ,45. 0) ., F 4E 8 (Homalomena oc-
culta +45.0) B 5 B (Arundinella hirta ,18.0) %,
3.L5 mEH MEKRITRXEANRERBZFH
—AHRF LTEEREE, @RS S5 000 m?, kN
BB MR EE Y EEER. RFARE
B RG,EEY K, FHWEN 10 m, FAA 4
HLAESR, B — TR H R B S (Mallotus
philippinensis, 88, 95), &b # (Celtis sinensis,
64.17) . /pEEH (Boniodendron minius ,47. 0) ;55 =
W2 B F . %8 8 K (Decaspermum fruticosum,
61.38) & 4 B —Fh (Ardisia sp. ,45. 40) . H &
(Cinnamomum saxatile ,29. 80), R TAAEERE
%, WG Bk (Arthropteris obliterata ,62. 68) BB L
H (Psychotria prainii,51. 47) %,
3.2 5 EPAEE I
3.2.1 WA A AR A kA A XTRXT
EHEMEELT 106.9° E, 23°75' N, BH FR& .
B, I =TT, 3G LR RS S b
7, LML K AW TUE M, B ILIEHERR
1250.8 m, KM K 250 m. BELEAHFENS
B, EX YR/ 18~22 C,EFLEY R 307~352 d,
F& K B HTE 1 100~1 350 mm,
XREAERERA LK, RERIERCRHE,
T E i 42 (Engelhardtia roxburghiana,55.7),
3 Wik (Machilus sp. ,34. 13) 3 )11 (Cinnamo-
mum sp. »17. 26) /N & #k (Elaeocarpus chinensis,
15. 31) S5 4H 5 S bk Oy 3 BE 4 BE ¥ LA SRR AR (Di-
sytlium myricoides,29. 13) FI B 2 (19. 38) H L E
. B WA . KR EF (Ttex lati frans,14. 13) 4T
& W (Coronus fordii,14, 97) . F& 0 3E % (Viburnum
cinnamomi folium , 14, 68) . I ¥ K (Lithocarpus
sp. » 14. 3D ENERFAEE, UL &L (Caesal-
pinia sepiaria,17, 25) , R K (14. 58) . 1) JE ¥
(Viburnum propinquum ,12.16) .FI¥E KR (Xylos-
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ma controversum,12. 16) £, BEAFTEH  EH 2%
7 (45.01) 5 it A % (Pyrrosia sheareri , 45, 01)
K (Arthrazon hispidus, 13. 97) ., # ¥ (Selagi-

(Arundinella hirta, 67. 81) . 1 2 B (Eulaliopsis

binata ,34.65) H R E, HEREHR & F (Eulalia spe-
ciosa »15.38) . A F (4. 88) . ¥ B Bk (Scleria levis,

nella tamariscina, 13, 91) &, B M PR U F L & 6. 12) %,

1 HHEXFR
Table 1 Details of the sampling

T A 1 R B B HE BEERECD BR 35 B

Pﬁf&N% L:Ej‘a}f:ikon Phase .Of Size Coverage‘ of  Elevation Slc:pe Sl?;?e Aizipl?ct js::’izf
succession (m?) community (m) ) position
Qi1 A% M\ Herbosa stage 100 80 1339 45 | # SEX®Y RteAaxt
Q2 A B M\ Herbosa stage 100 20 1335 25 T SE#dt #“aefaxt
Q3 [H FH B\ Herbosa stage 100 80 1080 35 Gk SWHiH WHeafsrt
Q4 Az HE M\ Shrub stage 100 85 1276 40 R NE &it HBeakt
Q5 A% HE M\ Shrub stage 100 40 1330 30 3 SETiE B&aLOKL
Q6 Kk B A Shrub stage 100 35 1443 15 th L3 S WEAKL
Q7 3R] #iA Shrub stage 100 85 700 50 Gk NE&RiL RBafiKt
Q8 A% 4k The sapling stage 400 70 1489 20 th R NE %it #GAKL
Q9 MM %1%k The sapling stage 400 70 1385 42 th R SEWE Heeakt
Q10 A% MAEM Mature forest 600 - 80 1196 30 T EH WY Beapkt
Ql1 ME W4 Mature forest 600 70 1150 34 s NW iy BAEK+
*2 SEYMSHEEEY
Table 2 Index of species diversity of every layer in different areas
B Fr A Tree layer HE KB Shrub layer ¥ A B Herb layer
Plot No. g D H E % S D H E (% S D H E 1%
Ql 5 4,090 2,161 0.756 93.07 9 3.583 2,053 0,716 68.42
Q2 4 2,775 1,715 0.639 85.74 18 4,597 2,698 0.777 64.72
Q3 23 6.331 3.475 0,832 76.85
Q4 16 6.847 3.467 0.845 86.67 17 10.947 3.677 0.914 89.99
Q5 7 4,757 2.434 0.795 86.70 12 4,773 2.828 0,796 78.90
Q6 16 10.993 3.643 0.915 91.09 16 6.752 3.076 0,857 76,93
Q7 38 27.794 4,978 0,940 94.96 11 7.657 3,199 0,864 92,48
Q8 13 4,257 2,794 0,755 75.53 16 4,697 2,772 0.792 69.31 22 8.679 3.674 0,828 82,47
Q9 37 25.244 4,900 0,947 94,11 101 59,088 5.521 1.07 91.30 23 15,016 4.073 0,933 90,22
Qlo 19 10.248 3.759 0.899 88.50 28 12,730 4.126 0.918 85.87 27 4,729 2.690 0,794 65.84
Ql1 42 16.309 4,644 0.945 86,16 88 55.084 5,622 10.77 87.29 22 14,511 3.999 0,931 89,87

S:FEEAE s D:Simpson #{#(; H.:Shannon-Wiener $§%(; E:Margalef’s #§%(; J:Shannon-Wiener HJ4I 458 QL. AL EM 1, Q2 ARFERIMN
2; Q3. HMRM; QI AL, Q5 AEM2; Q6 AWM 3,Q7 MMM, Q8 AELH Q0 MMALIA: QL0 AZMEM: Q11 HFAMEM.

S:Species evenness; D:Simpson index; H:Shannon-Wiener index; E:Margalef’s index; J:Shannon-Wiener even index; Q1. Tianyang herbo-~
sa stage 1; Q2;:Tianyang herbosa stage 2; Q3:Tianyang herbosa stage 3; Q4: Mumei shrub stage 1; Q5;Mumei shrub stage 2; Q6 Mumei
shrub stage 3; Q7.:Tianyan shrub stage; Q8;Munei sapling stage; Q9:Tianyang sapling stage; Q10;Munei mature forest; Q11;Tianyang ma-
ture forest,

.22 s ER (DFMENYM S, AEE
M EARFIEL A A, EARFN B AL 4~5 B, 7
HEPASERBCBREARFTEREY. A
MEEERE,BHENP 23, K% QL.Q2 451K 14
M2z, BERAKRGE 2), WL IFR XX B R A
PR E B RTET . MBS B BR U B B A Y B, b AR
MKERES —F. NEREREHEREE.Z2HER

K L Shannon-Wiener 3 ¥t & 7], K £ 2. 053 ~
2.698, HFH A 3. 475, Fisb ¥ fh BAEEH B /D, E
MMEARBE W ENMEN B IKERHRRENE,
TAERE, ZWARKMGE RN KR ERRN  E5R™
By, LR T AN Y R AR B, BE AR
AR LN T2 EEHEESHEY O E
FEMEAR (M2 7, 2002),
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(DOFMEAY T BHEEFME- NR 2 AFL,
AREQL.Q5.Q6 M= HMEREMERZHFE
BEXNEHNAR,JLEMHE, 145 & 16.7.16
M17.02.16; i AAENEREMEAZETEE
SREEERZHIEELAZRAF 11, BASHHS
HTEBRTER AEENEARMELAZGILH
BER BHEEAZREZHEREERIBHE,
HH R Simpson FEELHERE R 27. 794, BEERE X
7.657, HHENERE ZHEEERRE EXELH

HRHR AREENEARENERRE SHEELNH

L, BE L, RRBEE SHEMEEBIETHMARNE. &
FTARKPZHBMEREERN T, EHES,
TE AT AR SE LUVR 52, BT A SR T DAY W R SRR R AR

OWLAKRY S HEERIE: NF 2 THH, A
RGHBHEFEEE R 5L, BENREA B M, B
FAR AR FEERAN 49, /08 19; 414k
MEAZFEELEAD  EXZHETELENL
KsFEEMBEMRBRAN - BERSEAR>
FAR MHAERYENEREAR K. FARRZ,
HEARR R/ . RELMSG WX A B 4hAk g
B ARALL Y Fh S AL HEAR 22 80K, B FRAIAR B 7R i
BRI M S, RFEFERE 161, KX K
SLHMEARREEE N 101, AR 6 15, AKHE
ARFEEMNN 16 ZHERTEHERLE R BE
KHZERGR 2. BRAKRBY SR, BRHA
WA SRR B Y M SRR A
B>RFABR>ERR, KB T RO SHEEER
(ZABE%,1983), 5 HMEME, KRAOKBEKY
P, BT 2 E MmN, EEEHRSIKE
RIAEBEAEMZ T A K, RRLME B KR FF
BB HEE L RERE—BEA N =D
BrELEROMB.AORE. LEH LER, AR
YUK R R, WA E LAY B SR BN
FORGFTIMHR M, B RER 8 RKERS N
MRS T H R SR, EARFRGMBEF RO
HARMEZEZ, RHANKT B EZMBERH
BEVE S5t A0 R £5 B 1 14 38 0 BE R RO R AR P SR F
AR,

OFHBERY M SEEBE-NK2TF
s AR ENRB T AR EMEARZ Y F B & TR
Bt ghEmsgin, AR h 16 FhEInE 28 #, 77
AZEH 16 Mg INE] 19 F MK TR E W B A
BERFEEARM, & 22 FE e 27 #,89

FhEREERERBANBA AR, X2 o T HAEKE
HAHIMRERBL REN L ABRRT ERENY
A1EE , T B 3 Shanno-weiner. simpson } #f5£ 3§
BIER. AEBEMRERROY M SHEEFERA
HERBSHFARE>EAR, SHERLEAEER
MR ZREEARE R R ANE. EEXYME
BEYE S H RN, BT EREK, EEABR
H R ¥, Ll Simpson fE¥ B, ARE K 12. 730, HH
J755.084, HIARAEM ¢ f5%. ARREMKH T
RIPESF,BOZER, L TEBARS, MBS
HEETEMYMESHEE MAREZAN FHTHE
e, BT YR SRR, M TR(2002)AH: A
HESHIRE, 5T ER BB R Y SRR,
EXMRERGHMARAMNBERFEERERE
MR R SRR B RERERD
RHEBRZS TG E M, HERB I AREZMTH
N BB R RN, KM SRR BR
HEE R EEMUEE, EARARZIE EZF
=5 RAEY)

P

AR WFFT G R R BT, AR 35 Hh T T I A B & T
BRI R R0 5 MR T AR 4T X8 PR 25 0 R
FIBETE IRy B, BEE TR B AT R, A £
TRMBHENY P EEEERE R, IRKARSE
FHE YA AHIE S B SRS X Eh T HEL#
WAL, Ky M B AR EMEERB LM
ARESHMBHE, YRR, FTERRFAERE
ERTBLCTMEKPEINBHRE XA TAT TR
BOHEHELKRE . NS RTER, RE
KE RPN R, E ALY ES, , e ARG, HuHE
HRROHESEER HENRMAR, FEFE2L
TEEMN EAPRELTR, ABRET4HES, R
T ERTHEE. EEERENEATHIT, Y
FEEEZEH R G R, AR R
ZEHR AR HE, YR SR R
R AR B IEAARMARMEBAENRE N
(BF-%,2001), NS HEEEAWLEYBEES L
AES, BT/ MRRIPLDE. R EEES
REELUBREHER.

ARSEH T W, R U ER R —RL
AP 0TR R R L IR b BHE, 13 B TR R ER .
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BITEER SRR B ARV B BB CH S AR R
LI BT S

AFAFAFRARAEAILERATRZTLF A
BEAMKRBZFAZIERLAHEEL T IEH
W eh, P ERAKFR R T Ao TN A A
&, 5 b B

B % 30k

WA, 1993, EHHNERRAKEHMYRAZANTR
Ul ey, #8e 4:1-4,

FEH. 1994 RRMEBR LAY HRBREEEPT] &
TTHESHE,3(2).136—140.

FIESG.EEMN. 1998 REFESE[(M] EX.EXRHEH,
2.

EOBLBREM. 1983, TRURFERBEYH SRR
EARFI,2.99—-104.

G.W. 2T (HAE%IFE). 1997, HFEERETRFRIM]
JER B W AR, 120~ 121,

Jhon A RrfB4E#E, James F ¥ 3828, 1990. Gt BEIM].
EZHER,E HE BOER). MAEKS . ARTAELR
#5859,

Guo F(¥ ) ,Jiang GH(ZE Y6 #8), Pei JG(EEE). 2003.
The problems of ecological environment and strategies for
ecological construction in Babao kast mountain areas( /\ & ¥
PRURASTERNBSHRBEBE] Yuman Geo-
graphic Environment Research (Z 7 M BRI HFZT) , 15(1).

Li Xk(Z=H3E), He CXUT R #). 2002, Comprehensive de-
velopment of western China and ecological rehabilitation and
reconstruction in tropical and subtropical Karst region (Fg&}
FEEGRHTAFTERREBESRARZER [J]. Sys-
tem Sciences and Comprehensive Studies in Agriculture (&
WRGER 2554 18(D.

OuZ(E %),Li XK(ZFEH), Lt SH(BH Y reral. 2003,
Species diversity in the process of succession of karst vegeta-
tion in Southwest Guangxi Province(: T F ‘B I HH R S & T
BRYsHERMEI]]. Guangzi Sci J-FF%#),10(1) .63
—67,

Pielou E C. 1975. Ecological Diversity{M]. John Wiley &
Sons.

Yue M(EF  B8),Zhou HX (4 #|). 1997. Diversity of migh-
en plants in Dacidnous broadleaved forests on the northern
slope of Taibai mountain( 5 L1t 3k 18 -k 8 F £ 1 146
EY[J]. Acta Bot Yunnan (RGP HFF).19(2), 171 —
176.

Yu LE(E7H# %), 2002. Study on Diversity of Evergreen and
deciduous broadleaf forest in Baiging Karst platform area in
Guizhou Province(RMMBERHIHERERZETRDH L
BB RII]. Guizhou Sci (BRMBHEE) ,20(2).

Zhao P(®& ) ,Peng SL(¥ A B%). 2001, Species and species
diversity in relation with restoration and persistence of de-
graded ecosystem function(# . F R ERHERBILERELS
EERIK EAMAERDIFRO(J]. ChinJ Appl Ecol (RLRED
#4R),12(1) + 132—136.

(FEESYIMNEGEEZ CEPS X B FRATIRE AR

(JHOHEY¥ B 2005 F 7 AR, MAEEPXRFHFIRS — BHEM(CEPS), dxm FHFIRE —
BIERR B Al & X & KR8 T2 SC8EE E JU R ik 25 - www. ceps. com. tw. B I, BE# T RUE T X
— ALK RCT Y )T 2005 FES ML, 7E— B BE, L7 L EPKR 2005 ERTHEN L.

WAk, BT A Y Y CEPS WU, UL M A& IR &, 08 KXW T8 5 74t B M (CEPS) ik
R EEFEMET HEEXEZENEARSHEM —KXMAE . AFAESMHERM.

A M AEE AT W)


http://www.cqvip.com

