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Abstract Plant species diversity of different types and different level of degraded ecosys-
tems,and their correlation with human disturbance and succession were studied through
field investigation The results showed that slightly degraded communities had a higher
species diversity,while the serious degraded ones had a lower diversity. In the course of
degradation,plant community richness slightly increased and then decreased. In respect of
different layer, species diversity of tree layer,shrub layer and herb layer decreased with a

slight increase in shrub layer and herb layer in the first phase. Species diversity of shrub
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layer and herb layer was larger than that of tree layer in the degraded forest types. This
pattern was different from that for zonal evergreen broadleaf forest in which species diver-
sity of shrub layer (including seedling and sapling) was large than that of tree layer. The
specics diversily of herb layer was the smallest. If different place of different stage instead
of time course was used,community species diversity could increase and then decrease in
the succcession of communities. In the light of different layers,the species diversity of tree
layer largly increased with succession,while those of shrub layer and herb layer increased

first,and then decreased.

Key words: degraded ecosystem. species diversity, disturbance, succession, the Three

Gorges Region.,

EEEFMNBESEEORRIENEERT T AMENE I EEESHEMNIBAE IO EE
WERERC  EREYREYHESE(GEEEPRNERE IR LSRR EHEREENERR TR
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ST Ke FILUME, A RSN ES. KT HERREFE LR EHREMKII =,
S K67 8% e RE A M 29. 500, FHUALO. 9%, HE L8NS M ERHFEIFIE. AEFH
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HEE L HE".

S XA F B B AR A o T AL R MU P SRR L BY (Castanopsis) i (Phoebe ) g 3 () ¥ 42 1
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Talbe 1 Main vegetstion types and dlstributlon in the Three Gorges Region
¥ Community 1ypes ¥ Elevation 43§ Habitat
1 LEREMK Pines massoniana [orest 200~~1000 B BB AT R
2 EXRM Cunninghamia lanceolara forest 800~ 1200 G B . 01, B IR N
1 HAAA Cupressus funebris forest 300~ 1000 OREHWE . AKL
4 8B R Quercus variabilis forest 400--1200 5L R O RN EERT Rt
5 MK Vermicia fordir forest 200~800 LA
5 DR EWNEF Pinus marsontana, Quercus 300~ 800 o
varigbits mixed {orest
7 W IR Cyclobalanopsis glauca Quer- 200800 o
xS varmabihs mixed forest
8 BRI Quercus phillyracordes forest 1000~1200 AFEES. T MER
g A MM Cotinus coggvgria shrubland 400~ 1500 R =
10 tAMM Loropertalum chinensts shrubland 1500~ 800 AERIH
11 #F MY Myrsine africana shrubland 150~-800 BRSO
12 %MW Viter negunde shrubland 100~ 800 AEERE
13 AT WA A Rose cymose shrubland 300~1000 AEAME.SHL
14 T AWM Rhus chinensis shrubland 300~800 %) Fohe
15 B¥yF MM Rhubus ap. shrubland 100~ 800 ARAHE
16 LMW Indigofera pseudotinctoria shrubland 200~ 800 LAt
17 SHEMMN Segeretia thea shrubland 200~ 800 BREWME
18 FFHERM Arundimella hirta grassland 20~ 300 L Fhik
15 MBFEW Heteropagen contortys grassland 100~ 800 FE2i
20 EXE M Miscanthus floridulus grassland 100~ 800 L. B
21 TERM Miscanthus sinensis grassland 100~ 3§00 EL:410]
22 BEFEM Saccharum arundinaceum grassland 100~ 500 A&y
23 ARBEEMW Arthrazon hispidus grassland 200600 Tk Ly ¥

B B R GRA R R B

DFEEES) FH-THaNFEeHmE,

@Simpson 35 % D=N[N—1)J’Eln.(n.—1);

@ Shannon-Wiener 538 H'=-— E]P.lnP. f

@R EHRHLR(PIE) PIE=21n.(N~—n.)/N(N—n.);

@ Mclotosh 5% d=1—¢ Eplz)uzi
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Fig 1 Correlations among diversity indices

A.Y=—2.0E—01+ 2. 43890X ,n == 234, r! = 0. 832, P <C0. 0001 B.Y==0.0417+2. 68X . n== 234,72 = 0. 829, P<
6.0001 C.Y==0.146+1. 96X.n=234,72=0. 508, P<70.05 D.¥=2.24—2, 44/X n=234,r'=0. 831, P<C0. 0001
E ¥Y=0. 648 +0. 0573.X ,n==234,72 = 0. 445, P<C0. 0001 F.¥==1. 3799440, 2547X ;5 =234,r=10. 175, P<0. 0001
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Table 2 The species diversity indexes of the main forest types in the Three Gorges Region

B B F & B Richness(S) Simpson f5# Shannon 58
Communiy  Plot % | mEAKE BHE FH RMBKE HE TE BMERKE HE F&
types Number Mm Max Mean 5. 1L Min Max Mean 5.0, Min Max Mean S.D0.
I GEHH# 24 T » 1 I 1 0 1 1 1 0 0 0 0 ]
5 a 28 B.70 7.40 1.02 22§ 3.24 305 0.052 2720 L.OT O.69
H 4 18 5.9 4.44 I1.701 I2-61 4.67 2.63 0.716 211 1.43 0. 37
2 BEE#® 4 T I I 1 o 1 1 1 ] ) 0 G 0
s 14 2§ 2175 6. 1B 14,97 42.18 #5.27 12.84 232 2. 86 2.60 ©.26
H 13 31 20,75 7.50 2,97 22.70 10.23 6. B4 1.53 2.50 2.20 0.45
3 MRk 4 T 1 I I 0 0 i 0 0 i 0
) 4 14 825 4.1% 2.22 4.67 3.14 106 0.728 L.69 I.204 0.40
H 6 14 9.50 0.76 .06 4.B7 2.9% 0.764 I.31 1.96 I.51 0.1%
4 BEHH 7 T 2 12 7,75 4.33 L.I3 302 I.80 0.96 0.22 1.48 ©.75 0.53
5 12 35 21.85 7.58 1.7% I12.77 B-49 3.51 1.05 2.54 2.02 .50
H i 29 15.14 .62 3.75 31.85 I0.39 10.13 1.54 2.8 1.98 (.47
5 T 2 T I I I ] I o 0 o
s II 24 1750 9.I8 7.03 9.23 813 I.56 2.27 2.33 2.30 0.04
H IS 21 18 4.24 3.06 12.18 7.62 645 1.75 2.38 2.17 C.50
6 DR RSN I T 4 207 0. 78
iR ¥ S 25 7. 05 2.8
H an 7.20 2,20
T BH R I T 14 2.34 1.50
18 3EHK 2 30 . 55 2. 67
H 11 13. 64 1.63
8 R i T 19 8. 68 2. 43
5 11 3. 98 1. 63
H I 1. 43 o 77
o 1 T 10 4.92 1. BB
8 16 5. 99 2.05
H ] 2.01 i. 03

# T.tree layer; 3,shrub layer jH, Herb layer- #3¥3r T 30 %351 . species names were the same as n wble 1.

BEREEIASHDHENEN -EREENEN EEFE. R 0RE S0 KRS SRR
HHRGRITER AR MARNEFE N EAUELAE BRI EREMER . FAEW
MHEHERYARETE KERN R R (p<t. 00, MMAENEXE X HUERFABE, SMEEA
T K R SRR R R B R ETRE R, SRR SRR Y
HRE>FABR>HARROD,

3.2 et R MM T SR

RINZ OB MMM E B Y BRSO ESE. M ST T RMk%
N HHRAHORHEEENZREL L RRESRUZMER . FREN D BB AEA SHMNYD
Fr EHARE T H B P<0. 05, AESH LLE H B8 Smpson 58 AN RAKEMA K E M EH
HZEERTBRE MBELLNXRIE.
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Table 3 The specles diversity indexes of the main shrubland in the Three Gorges Reglon
-t % i ﬁfuﬁﬁ E X K Richness(5) Simpson 8% Shannon 38
Community 1 Layer BMESMAM HE 72 RMIBAHE HE F2 BMOBKE SE ¥
types ber Min Max Mean 5.0, Min Mex Mean 5.0, Min Max Mesn S5.D.
1 WA 5 S 7 25 12,80 7.43 2,22 4.28 3.15 0.85 1.16 1.81 145 0.26
Hw# = 2 10 580 3.03 2.09 4.46 2.78 0.99 0.69 1.60 1.08 ©.38
2 AN 3 5 11 17 13.67 3.06 3.23 4.05 3.50 0.41 1.52 1.87 1.73 0.1%
H 4 . 12 7.00 4.36 2.28 17.35 7.70 B8.98 0.94 2.20 L A7 Q.65
3 A a 5 ] 19 15.33 6.35 2,07 374 2.82 0.85 1.32 1.68 2.44 0. 21
H 4 12 g 4 241 4.17 3.06 0.97 0.96 1.55 1.26 .29
A HREH 6 S 6 8 7.20 1.54 1.04 3.83 2.17 1.14 Q.11 1.44 0.84 0.52
H B 20 9.83 5.53 136 A7 2,42 0.3 0. 4% 1.52 0.98 Q0.a0
5 ENMEAL S 10 475 1.55
H 5 1.04 Q.12
6 HhEAMM 2 0 S 5 8 65 212 36 487 4.24 0.90 1.39 157 1.48 0Q.18
H 4 5 4.5 0.71 1.49 3. 42 2.46 1.36 0.52 1.36 0. 94 0.60
7T BRETHEMA 1 3 3 1.93 0.67
H 5 1. 94 Q.68
B SNEN 2 S 6 6 8 6 4.23 512 4.68 0.64 1.56 1.67 1.62 0.08
H 4 4 5 1.41 2.02 2,37 2.20 0.25 070 0.91 ©. 81 0.15
¢ ENNEA 1 ] 15 5,42 1.98
H 6 3.63 1. 38

#5,Shrob layery * # H,Herb layer. S350 7 30 051 , spenies names were the ssme as in table 1.

3.3 SRR LR AR E R

TN =M ReHEAN Y HE AR AP NETFREEARTHHNEEL ARFENGHE
RUERE EREADHEAEENRR. G Z 2~ ROTHISEHEANDHEHENE B ETHRELA,
MHEAZ FERANBEF AR,

4 itk

ERFERTHE A TANEIN TRURENETREMBIEN L RERR—B0 . HATHER
B I b M SR R I R 2 AR B R AR ST R IR M ST O AR - A B R AR

I AR R R R A o ) IR M B R A AT,

P4 SHBETEEARELDNS#EEN
Table 4 The species diversity indexes of the main grassiznd in the Three Gorges Reglon

s ﬁfﬁ K ¥ Richness(5) Simpson 358 Simpson index Shannon 3§ Shannon index

i":“‘““‘“’ Nom- S BB 0 FE BOEEKE HE T2 BMEEKE HE

ylin Max Ilean D Min Max Mean [ Blin hMax Mean D

1 FHEEH 4 2 9 5.25 2.87 1.00 2.05 1.45 0.45 ©0.01 Q.95 0. 45 0.3

2 HEmFERY 3 6 12 $#.33 231 1.23 228 1,80 0.53 0.4 0,98 0.7% 0.26

LIS TN 8 7 18 12.75 3.33 1.37 3.83 2.82 0.87 048 LG54 1.13 0.35

+ EEA 3 6 32 17 1345 219 8.23 1.87 0.7% 1.29 276 1.87 .79

5 EFEHL 11 7 23 1218 527 1.03 444 2.08 1.02 0.086 1.46 O0.83 0.4¢

$ HNAL 4 12 20 16.75 A.59 143 4.87 2.24 1.49 0.62 171 1.14 0.46

B3 T 3L W31, Species names were the same as in table.
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HEAEIE . PTRLF B 6+ 5=4—=3—=2—= 1% FE 4R (Mano-Whitney F )
i FAEYHERGESRBE. MERER Table 5 ANOVA analysis beiween different
BEEFNFRAHCHAENE X EHEME. LKA, types and different layers
K, HREEREAFHEEERIOZR 25 BEH p E¥ LT
FHE AR EEARE METHG IR, Tyre layer # ratio Diversity indexes
BAEMEERT S HAEANR. BEELg FETvS + # P<0.0045 Simpson 354
FRAUERERT ETRE NN RE e T *e PeOolm oW
M ED ERRA DM SRERETE A FRT R me POn265 - Sumpeon K
B AR SRS A A R T3 ;ﬁ; s Tro e zmpm -
EHENEE R ERERNDMEFAET 6 Forest o -

MBEEIHE A TR TRBENE RN R o L pevoms i
BORRE M R TROR S HTFE o N

B s RS0 H AR T REE M R bk v WM &  P<0.05 Simpson 15%
HTFAEFrEMNALRHIINEETMHEEEEM  Forest vashrub + «  P<0.05  H'
MEEEER" EAFAANTFRENHRS] ks 20 s+ P<0.005  Smmpson fir ¥
EWT REEEE TR BT FEE M Forest vs grassland » «  P<iL005 K
A B2 THRBET O SHENNG MAvs Y ns Simpson £ #

i EF. Shrub vs grassland ns H

KX ERES MK BETRTLIE * 7 Z 7 B ¥ sigmicant different .ns EFF B F no signifs-
B MR F R B RIIT W TR e O
BHHEOHZHEERE. &S Connell WA ETHRR. NRAMHRIFEHLAETEEETHAT
B0 Pt f — SR S SR R B L R O A — S i KRR TG TS R S R B R
B F T B T e A TR 2 PR = A R e B b b A B R B, R EE TR ok B B AR
PORTETHEETR S RRRARET BT EES  F R R FE A RE SR
B 2R K BNk b, B (e,

EHE S E I 2 34— D6 [ T E[E I L S A RS M e LIk,
MEAAMEHAOE S E A S FEFESES ER/A P E A GBS TR G ES A ES R
- B2 5 A TR S 5 O R R S AR B L N A I PR R — BT I Loucks 3R TR AR AR M
BEFE 1002 (9 BB MR- Bazzaz U Tlhoows 5 5 A W RFBR 378 A 30850 B A9 BF 92, R A
BEREHE O E RGN, BE TE, F A S HAEWMAER AR E PR & AR BX
fHMENEH L EE . EETRENEREIRPH TR —F FREF AN O S T8 —
H#N MEAE . EEEMEMNAEERE TR ZEALYEEIREHFRETHN A TTHRER.
EEEM ) WESHEEESEAR IR THER. EXEYR A WEH . FE M EE5 04T . HE
BuBFER. W Auclair Ml Goff HBFR" XM ETRENEET HEFWRSYTREEHE RN
.

B BB SRR ESEN S  ZAATHERH ST YISO AL SR HNRE
FHES QAR BURA L RETRFEDH IR MBI EEREEENMEMLE MARES
AEEREXL ARESEAREERNDHERULBERAESHFARBSEAEHN KR AR EEREW
EANEER BRBE>FAR AEEREAL TP EEELETHF ANBENERARE RS
THEERL UEEFERFTE RERSH L hiE THE.
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Fig. 2 Diversity boxplat of the tree layer.shrub tayer and herh layer in different community types
1 FM Grassland,2 M Shrubland.3 #0+#  Comferous forest, 4 HEHE MY Deciduous hroad-teaved
foreat,5 4 FMIHM ¥ ¥ 0B Coniferous. broad-leaved mixed forest and evergreen ,deciduous mixed for-
est, 6 WiRMEHH  Evergreen broad-leaved forest

ER I
BEE AR Conaunuy 1ype

B3 RIR #2330 (R~ 6 2D

Fig. 3 Species richness changes in different community types
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