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Abstract: Reconstruction of plant communities on superhighway side slopes using native shrubs is an important ecological
practice that is employed for stabilization of the slopes. To advance the ecological restoration process of slope vegetation, we
evaluated the impacts of the life form composition of indigenous plant species on soil and water conservation properties on
the slopes using three representative ecosystems, Miscanthus sinensis + Buchloe dactyloides, Neosinocalamus affinis +
Indigofera pseudotinctoria, and Cupressus funebris + Leucaena leucocephala, in southwest China. Four ecological models
represented by tree—, shrub—, and herb—dominated experimental plots (AAX,, SSX., and HHX,, respectively), which
were composed of one of the three ecosystems and one of the indigenous dominant species ( Buchloe dactyloides, Lolium
perenne , Vitex negundo, Amorpha fruticosa, Ailanthus altissima, and Robinia pseudoacacia) , and by herb—shrub—tree -

dominated experimental plots ( HSA), which were composed of three dominant species, were reconstructed via a three—
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species assembly experiment in April, 2009. The generation of surface runoff and soil erosion were investigated in the plots
and the correlation between the life forms of indigenous species, species diversity, and levels of soil and water conservation
in the ecosystems were analyzed from 2010 to 2014. The results showed that the fluctuation in plant species richness between
communities of the same age decreased in the order of AAX,> SSX,> HAS > HHX, from 2010 to 2014. Shannon-Wiener
index and Pielou’s index indicated that life forms of the indigenous species growing on the slopes affected plant species
diversity , which fluctuated with community phases. From 2010 to 2011, these indices varied in the following order HHX >
HSA > SSX;> AAX,, and from 2012 to 2014, they varied in the order of HSA > HHX,> SSX,> AAX,. Of the four ecological
models tested, the runoff coefficient and erosion in the period from 2010 to 2011 was the lowest in HHX; plots, followed by
HSA plots, whereas from 2012 to 2014, the HSA plots manifested a more prominent soil and water conservation compared to
other ecological models, while these properties continued being the lowest in HHX, plots. The plant species diversity of the
slope vegetation was closely related to its capacity for soil and water conservation as indicated by the determination
coefficient of more than 0.951; the higher species diversity in a given community, the smaller the runoff coefficient and
erosion modulus. The results from this study suggested that the life form of indigenous species plays an important role in

increasing plant species diversity and improving soil and water conservation properties of side slopes.

Key Words:; indigenous plant; life form; species diversity; soil and water conservation
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HEE ROAE B R R R ARE | BETR LB A AR R A N TR i S R R B 2R AL, BRI
PN TR FARTERFECA 10 RAEFTFETT 8 EZBFFE 9 BR T % LAY Y328 FCW R BEK 1 OR 455 20 2 Y
ST T 2 I AR R R I RS R ER T AT, A — i AR LA 2T R AR R T A 1
P, AR, WA RE A & A T B XTI SR DRV R AE MK RS RE N HEA T TR A5
G ABTE & LAY AR T RGO S SR DRV R AE K T ORISR PERE ST D7 T A RE b B DL A, St B & 1Al
WV £ T PR ST A R L AR B A TR R RN 2 R PO T e K R ORFEERE . L, A
WFFE LARAS EARRI/INTT A g F2 R 5 A el w A T RE AR TR e R T -8 - T TR 5 TR 00 4 A T 33 2
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PAEOK 2 ORFFPERERIE RN ;2) 7387 & LAY A 16 B -y Fh ARV AR S R GE DI RE R 5 OG22, B £ &
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1.1 I HEA

T XS N AR W PH AR A 1 g AT (105°38'—106°05" E . 28°56'—29°34 N) ,4AEH/S IR 18.6 C ,4F
BIRER R 1165.2 mm, J& RV XS, T HEZ N i BORRIE ) i R e O i 2L (K HRRAS
A B A XA B & B, 2R ZAE 10—70 om, MR ERM:, XN R i IR,
SRR 250—350 m, R4 B 22 50—100 m; AE 8% LIFS ( Pinus Linn) KA ( Sabina) |k ( Pteridium ) 288+, f.5E
R B HERBE SE2LEE 49 BE 150 A, AT BRI 97 BT 5 SRR MR SRR 8K (<7.5%) , K+
TR TR AR
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15 441 AT 45, 2 1AM A T SRR B0 )1 06 b DX 520 3t e /K A7 1k 25 0 S 3

TS I3 T G =5 38 ( G85) 7K 1 B % A 34 3 (K305 +140-K305+920) 4k, i FE 44 780 m | i 1Al /5 72
305—307 m, B 5—6 m (ST IR RN 14.7 m) FEHN "GOl Bk 1:1.5 35017 NE25°, 130 4
DCRPVE T B 0, 22 4 (0—20 em) BURME (pH :6.5—6.9) B /KPERF, (UK PRALHERE: , D15 %y
14.2—42.4 mm/min, BB H N 0.8—5.7 mm/min, 7K 124 6.814—12.441 v/km®
1.2 XAk

PO 3 28 (w28 JE2R 38 B MESLEC B — - 15 ( Miscanthus sinensis ) + 11 7 #R ( Cynodon
dactylon) \ZEAT ( Neosinocalamus affinis ) + =5 ( Indigofera pseudotinctoria ) ¥4 ( Cupressus funebris) + 48 & %K
( Leucaena leucocephala) N FE A, 73 5l 5 ¥ 4= 5 ( Buchloe dactyloides) , 22 7 ¥ ( Lolium perenne ) | 85 3 ( Vitex
negundo) M#RE (Amorpha fruticosa) . RAE (Ailanthus altissima) JIA ( Robinia pseudoacacia ) 55 B 38 L A Fh 4T
—FPRENLAL G S 3 MR E IR A E LA (H,) JEAR(S,) IR (A,) I BRI B AR (HHX, ) | #
AREL(SSX,) FeARBL(AAX,) ERALHC S, 5 A [F] B e S bl i w TR IR B (HSA ) SRAKICE (R 1)

®1 TRBEERXFEUEWHIAK

Table 1 Composition of indigenous plant of the side slope vegetation tested and codes based on their life form

A Type % 144 Indigenous plant species A% Code
HIAH T+ J AR Miscanthus sinensis + Cynodon dactylon, HH WPA-BE Buchloe dactyloides, H, HHH, HHH;
Herb-oriented (HHX;) M E Lolium perenne, H, HHH,

I Vitex negundo, S, HHS, HHS;
HERE Amorpha fruticosa, S, HHS,
B Ailanthus aliissima, A, HHA, HHAi
HIBE Robinia pseudoacacia, A, HHA,
AR B+ ok WP 25 Buchloe dactyloides, H, SSH, SSH;
Shrub-oriented ( SSX;) Neosinocalamus affinis+Indigofera pseudotinctoria, SS BFE Lolium perenne, H, SSH,
B Vitex negundo, S1 Sss1 SSSi
Hi#% Amorpha fruticosa, S, SSS,
Bt Ailanthus aliissima, A, SSA, SSAi
UL Robinia pseudoacacia, A, SSA,
T A HIARHRA R 7455 Buchloe dactyloides, H, AAH, AAHi
Arbor-oriented (AAX,)  Cupressus funebris + Leucaena leucocephala, AA MRAZEE Lolium perenne, H, AAH,
3 Vitex negundo, S1 AASL AASI
il Amorpha fruticosa, S, AAS,
ELf Ailanthus altissima, A | AAA, AAAI
UL Robinia pseudoacacia, A, AAA,
TR ok H Vitex negundo, S, Rt Ailanthus altissima, A, HS\A, HSA,
Herb-shrub-arbor- Buchloe dactyloides, H, MY Robinia pseudoacacia, A, H,S,A,
oriented (HSA) il B Ailanthus altissima, A H,S,A,
Amorpha fruticosa, S, HIBL Robinia pseudoacacia, A, H,S,A,
REH H3H Vitex negundo, S1 Btk Ailanthus altissima, A, H,SIA,
Lolium perenne , H, ML Robinia pseudoacacia, A, H,S1A,
it Bt Ailanthus altissima, A, H,S,A,
Amorpha fruticosa, S, HIBL Robinia pseudoacacia, A, H,S,A,

1.3 kit

BRI L 3 1) S B ST AR R AR — B T B SR H AR 108 AN /NX (1K 8 m B 6 m) , i /NX 1Y
KN 508 B (0 5 e 4Rl B 5 A5 R AT 5 DU SR A A PO B (3 155 25 em) | SRR 3  (HEA |
T30 em) ,/NX B R HE K IS/ NX AME R, N IEER I K,

BRI AL B A RENL B T 4 /MK, 2009 4F 4 H 2 MR 2R 845 R K2R R M FF 2L 10 o/m* 17
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Tl BEHORE T AL /INX. A 0.5—1 em AIED)G , TCLifid 16 . 31k 4 XFERIX .2 A ERHLULIN X ( CK, ) , 72 ]
B LIOULIN R 5 S 3 A 7= 0 P IR AR 5 2 NS UAE ML X (CK ) ANBR L DOWIN 33 1) 3 SR T8 R
1.4 JEmH
BEVEZEM 2010 4F 8 A ) 7EAFEMIE BRI 1 2% 1—6 m AL F 18 5x5 m REJT, A T JESAE YA
2 BRE MRS BAMYITE 3 NI 1x1 m BEJT IR, 2011—2014 4E 8 H  FHE Mk,
FEVL I WL X 112 2% H B G, 1 SRR | TR R AR R SR R R L R TR i S R 4 K
TR 9B A B A 0 B, B v = I
PRV AR K i I TRK B 30 min, BUTZ AR IR VP RS 500 ml, 105 C FHELT FRE, b e B S
YR BRERR /N P S 4 8 1 AF N4 /INX AR i AR I B85 A8 1/ kem? | B R AR R R
R TR AR A AN YRV UL R B R 2010—2014 4F7RI (5—9 H) .
1.5 YFhZrem
IR A 25 3 TH A R 2R AL BC B T 7E BE VS A9 AP =F & FE (V) . Shannon-Wiener $8%% ( H) 1 Pielou $8%%

()0 JP, H== Y PP, J = Sl S gL R A0S PO S, P55

B AT AR B LA
1.6 Fdnab

AR L Excel 13.0 BPEALELR |1 SPSS 13.0 Geit4-H7 46 IR B Bk BT 4R I8 HEFE | 20 SR 3L
EPARALQ,) R BE(Q,) T PIA R Q,) B P4 BB Interquartile range, [QR=Q,~0,) .

x 100% |

2 ERE5S

2.1 SRR R AR
211 YFhEEE

RIS BRI X AR 2E AR K (n=24, P<0.05) , TR AR (AAX, ) Fit & X 4 1 R8I (R 8K
Q,) Mg Z FHAE E , & AAX,>SSX. >HSASHHX #4#%\( P<0.05) ; HHX, SSX,  AAX, Z5[A) 2K it B | IR AR HL
oA (A IR X NPIFIEL(Q,) T B2 TR AN (S, H,) KK IX (n=8, P<0.05) (Kl 1), 412014 4
MIZES5 I HHA, (SSA, AAA L& XN FEL(Q,) 435128 17.3 20.4 F1 21.5, HHS, |SSS, | AAS, it & X P 11
PR Q,) 433 16.5 .19 F1119.7, 1 HHH, SSH, AAH.Fit & X NI R L (Q,) W 2r51 K 15.4 17.7 F118.5,
RIS ARV 8], L AAXBCE DX A ) ) A B0 37 0 (TQR ) B R (SSX IR Z  HSA Fie/h

TG A UL DX Y SR B 29 AN IE K, SR 10 BE15 Jm ., HrP#EAR 4 Bl o J& 11 Fh 5 SR 8037.93%;
BT P10 J& 18 B, b S 62.07% , 5B RARE R SRR R R Z | (5 SR 58.4% , ) ML IX
PR A AR P SR IRAN Y HEARZ DGR AR BB AR L N 4R RAEL AR SR R i £
1 JE N B T8 (Rubus) T A Y& ( Taraxacums ) , Hedr |, W (Artemisia argyi) . =W Y55 ( Bidens pilosa) |
WY 2516 ( Dendranthema insicum) 5% (Imperata cylindrica) \BEH 5 ( Oxalis corniculata) . &3% ( Erigeron acer) 7%
SESR (Iveris polycephala) 417 ( Artemisia japonica) . M5 ( Ficus tikoua ) (¥ B ( Broussonetia papyrifera) | & &
( Broussonetia papyrifera) % 4 BRI A5 25 | iy )1 iy it DA AR S aod A oy S B Al el
2.1.2 Shannon-Wiener $§%%

F 2 i 56 3] B AS [R) SR AL B & BT 7E R EYS 1Y Shannon-Wiener #5848, Bl LIE H , BE7% N Shannon-Wiener $5 4%
52 TAEY0 A TS RURY ON AR AR R A 06, JEEEJE 055 — 55 4F (20102011 4F)  BUACHY (HHX, ) e & 1
Shannon-Wiener 544 ( Q,) i 5 T HABZER  HSA 22, AAX /i, I HHX. >HSA >SSX. >AAX, ( P<0.05) ;
FAL PP S 55 =4 T IR, HSA N Shannon-Wiener 841 ( Q,) fi s , HHX IR Z , AAX e fik , 32 By HSA>HHX, >SSX;
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Fig.1 Richness of plant species of slope vegetation differed in indigenous species’ life form during years from 2010 to 2014
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Wiener 8805/ BFEBRaE , IRIZEI0E IO AR (A, (S, H,) AT IREE X 6], B HHX, 3 2 5p 5 55 4Rk
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8 5 HHS;HsA Sss AAA SSH; AAS; i
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B2 FEVBRSFUEEDIEERTER %A Shannon-Wiener 1T ER
Fig.2 Variation of Shannon-Wiener index in community differed in indigenous species’ life form during years from 2010 to 2014

IR L 37 SRR 1 A % TR T 76 RREV4 9 Shannon-Wiener 5T B
2.1.3 Pielou 5%

3 Sk S ) AS [F] s A e U X Y Pielou $6 8. AMER 4 RS AUICE 1Y Pielou 15 EU AR BRIA]
#5358 X A Shannon-Wiener 88028 fb # # KB [R] . &2 HF )5 W55 — 48 5 —4F, HHX, ¥ Pielou R,
HSA K2, AAX i, 5 HHX, >HSA>SSX, >AAX, i3l ( P<0.05) ; H 2 =4F#2 , HSA P Pielou #5540k /= , HHX,
W2, AAX A%, 52 HSASHHX, >SSX. >AAX ##( P<0.05) ,
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Fig.3 Variation of Pielou index in community differed in indigenous species’ life form during years from 2010 to 2014

TR AR L 3% 0 o5 5 e b e 109 2 3% U T B T A A Y5 1) Shannon-Wiener 5 BUHI X

22 YUk T
2.2.1  BRERABLAYR U RIE

2010—2014 4RI, TR0 XA 1 ORI N e S BR BRI A0 0 P IR IR AR 20 PTRLE i K N T 24k
CHAERERTEE 71.36% ) 7 LRt K (AFE R M it :830.28 mm ; 4F 4477 Lt : 150.54 mm ) , /K £ 37 56 7™ 7 (4R35
P 1177.24 o/m’)  BHURK EL R IX

Fz2 2010—2014 £ AEETERRRE D =R .= IDIFE

Table 2 Natural rainfalls, runoff and sediment yield in bare slope during rainy seasons ranging from 2010 to 2014

i - B o Y- BHARU% R (kma )
- W R UL W I/ mm 7P R A Runoff yield Runoff coefficient Erosion modulus
Year Rainfall times Rainfalls Runoff times

CK, CK, CK, CK, CK, CK,
2010 29 820.6 6 149.8 128.6 18.25 15.67 1326.67 986.69
2011 31 799.2 5 137.4 108.2 17.19 13.54 1120.81 782.81
2012 27 867.7 7 162.3 102.4 18.70 11.80 1173.33 742.25
2013 28 836.5 6 154.6 93.4 18.26 11.03 1138.94 647.63
2014 30 827.4 6 148.6 86.8 19.96 10.49 1126.47 586.74

# CKo N ICAE BRI , CK, 2 [ AR 1 U AR #il

2.2.2 I X NB R U REIE

TR FR B AR PSR A B R B IR IR KR [ B ) R ARt R RIS R G RE M B R, &
4 R RIS X N SRR BN ], AR R AR B —FE (n=24, P<0.05) 4Rz RIH L,

RG], SRR =30 P YRR S & R I A T AR B S R AR R G, PR AR — S
AETRI |, AT R R K R RE NN AR TR R (7.81% ) R IHAEL(92.68 t km™ a™') BH
INTFHABIAES X (n=24, P<0.05) ,A[FAE & BURAC & 0] 197K 1 ORFEPERE 2 HHX, >HSA>SSX, > AAX #a#, H 2
S5 (P<0.05) ; [RIZSHC B HY, AR ZREUCRP H3R80 X A9 7K 1 AR P RE /N T HE TR 2B A (S, LA, i X
(P<0.05) . {HAESE AR HHH, N AR T R40(6.32%) (2 1iA40(92.39 t km™ a™' ) HIK T HHS, \HHA, X
(4351°K 5.84% 5.51%H176.14 61.52 t km™ a™") (P<0.05),

F A FP IR 55 =4F (2012 48) JT IR HSA R G BURC & A R I B MK R ARFRIERE , /N DX N A2 i 2R 28 (3]
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Fig.4 Characteristic of runoff and sediment yield in slope plots tested during rainy seasons ranging from 2010 to 2014

o0 IR b e 5 AR T A A 0 TR /N DX A 7 O R AR RS o i

N 4.16% 3.76%H 3.44% ) AZAEE (4390 51.85 .35.52 F128.46 t km™> a™") B A T HAB MM X (n =24,
P<0.05) , A7) A 3% U C B ] 1 7K AR 3R PR RE 52 HSASHHX, >SSX, > AAX #4 ¥ H 25 2 0] i (P<0.05) ; A2 AL
B, Bk HHX, 28 HHS, >HHA, >HHH, % 3/ ( P<0.05) #b, oAb R % i S AR B FP 1, TR /N XA A2 I 2R 50
PRI B N T RET R IBURAN (S, (A, BT/ X (P<0.05) .

] — I P, AAX BC B X PN AR 2R 0 AR TS DY 2V BE (TQR) Fie K, SSX, IR, HSA \HHX, B/)N ; i
AERRER A, B AR I
2.3 ZHEMHKOE 5K AR R RE A AR DG

TR I E] R X PN 20 AR B A 7K R REPERE S BT 7ERE V% 19 Shannon-Wiener #5508 UJAH G . (I J5 1956
— B TAFE(2010 2011 4F) T, A R RO R R7>0.951( P<0.05) ; A &8 FFE 4 =45 (2012—2014 4)
IR , =38 EXERBOCR ,R*>0.982( P<0.05) (£ 3) o BB N I TERF & 1Y Pielou $5 41
S50 DX PN 3 R W R K AR R R TR 2 B2 LT Shannon-Wiener 85X AH G ME, UL Y BET B Fh
AR RS RGNS ) B E BT (R K i) BB s

3 e

HS A Y RS RGRE TR S R I A R REHUR LI, FEILRIN ARSI TS 2 4R h 7 A 48
ARG, M AR RGOS B R A S e — A Y B E  TEAR SBR[ S R4 F T, A AT BE
IIARAELE R b RIRNZE o b AT W A 22 S )RR v R TR RN e B A ] £ ) Z2 AR 1R B R T A AR A T LEACIE S 5 A
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THEBRGH  ARWAEBRGENEEXRZ R, T B R E 2 0 808 2 & b iR L &% %€
7%, WA RGAE MR R —E X RO B T Rt & AR I A 0 - o 2 -
K A PRAFIERE I ARG 5C R A B ZREVE-ARE PERT ST 4108 A ULEP . 88 10 X5 AN ) 22 BE R A /NMX 4 A
BT oK S PRFFIERE R AL NS R G S s A W i Hh A — B U0 B T i RGE NS 1 AL
e SN L i R AR

£3 UNXAMEREN(y) EMELE(y') 5ETEE % Shannon-Wiener $5%] (x) Pielou 1621 (x') KX &

Table 3 Relationship between Shannon-Wiener index, Pielou index and their capacity of soil and water conservation

i A B Runoff coefficient (y) /% 1R B Erosion modulus(y') /t km™2a™!
Year Shannon-Wiener index (x) Pielou index (x") Shannon-Wiener index (x) Pielou index (x")

FZ3 Relationship R? F %3 Relationship R? FKZH Relationship R? F %3 Relationship R?
2010 y= -16.23 x+16.928 0.987 y= -19.755 x'+18.854 0.947 y'= -992.44 x+648.52 0.987 y'= -1275.2 x'+796.39 0.948
2011 y= -22.061 x+20.949 0.951 y= -23.239 x'+21.399 0.959 y'= -1141.4 x+843.48 0.969 y'= -1199.1 x'+864.88 0.974

2012 y= -12.598 In(x) +1.151 0.982 y= -13.786 In(x') -0.842  0.990 y'= -554.98 In(x) -98.20 0.997 y'= -595.8 In(x") —179.98 0.968
2013 y= -12.645 In(x)+1.001 0.999 y= -13.343 In(x") -0.132  0.941 y'= -526.88 In(x) -79.62 0.999 y'= -557.01 In(x") -127.31  0.945
2014 y= -14.903 In(x) + 0.462 0.994 y= -13.123 In(x") + 0.278 0.993 y'= -639.35 In(x) -96.922 0.995 y'= -562.52 In(x") -104.66  0.993

3.1 ATE B O AR R Z R R MR

X TR DI AR R (TN T 7, R b1 2R Y DX S R X )N, & AR BB 3 B O
B S A R R AT S RS e JE i R E R SR R AN, G R K SRR R TR
B 7 3 R 5 B R AR BRITTER (rhizodeposition ) AR PRV ( rhizosphere effect) 25 4: ¥ 27 i FEBAFAE —
225 X R A B A R O AR — R SRCAE AR EE, T A O s ()2 R S5 R
AR SR S BT R  HEEA E R R B T R AE S RIS R, SRR 04 A= T TR BN T AR A T
IR = B BESZMRAR R, I AR BYIC & AW A RO 2 T HAB G & RIS & rh TR ARSI AR BT 7 /N X ) )
Bk 22 THEREZE UL AR AW 0 Jay SR 58 14 52 R R B 5 A 35 1) S o PR A v

S R0 A 15 BUA BRI A 52 0 B V% P Shannon-Wiener $8 41 Pielou 840, #EFRIY], FA S S {L A
FhF50 0N RERR S B R A0 A 385 AR A AR 52 38 50 40410, b ARV K-8 s 7 HE R S AL i J2 IR 45
PR, BRI PCTE A S AR 1 50 AR A A ) S PR A4, Z2RE K BUIR . AFSE v, AR 26K
B IX N AR AR5 A AR 28 TR s A JE PR 50 AR T I, R -7 C B N AR AL B AR (niche
complementarity ) U0 H & B @, 2KV 2 8 SO AL & . XS5 1B WENIE T Pacala & Tilman FY AL )
AN R I R AR FH AL F2 B R A 5 B IR HE RS A A A A R o, el ] R
HFIMESE 2 SCA RIS S R PeE PR R | AR S B AMZ T il =2V E AL
3.2 AR TE ARG O B AE AR K T ORI RE 5

BAE MG HE R )2 AT I Z A oK [ - AR AR iR, BAR R EARI B AAR )
TR REE DA A TTRARIME I (AR BRI &2 R E KR - IR ), AR Y A R, X Bl
1A R DK TR BOR A RN Y B B A 2R R IERCR YT £ R REAGE VMR
RE AL TRV ML 1] Y85 5 T AT 81 4Pt A Resds e n AR BT, e s 3 A SRR I VE B R 21 L AR, REAR
RITC B AR PS5 — B AR K R R PERE SR Bl A I RV HERS , I HE R SRR E T 7 v 04 D0 340 2 328 i 34
SR, WL TR0 N R IR AR H 45 B . 25X R 9 20 2 A R 22 P AR RO S A A A P R g
VEFTEEA F) TN K 12k Rk m ke v, T UL A K L DR FRPERE R MR 2 B2 AR TR
AR 2 A5 450 2 U0, 8 3 B K B IR e )2 LR ] e LA v I b e e M REOR
SRA TR
3.3 AIEA-YR AR LE R R GRS OC R

AP R ISR A BREE AT 25 55 AN ) AR 1% B 00 S A RDORE PR 58 1Y) S e A B B A S 4
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TE—E 2257  BEVE IR A B 023 (8] A3 A AR — R HE TS M B8 th P Z R 17 b 2 R T
i PR - AR B E P A DI REVL AR AR S R G TP MR IE R B B ML P, USRI A5 AR S
ROUIRE S, YRR R AL AR LR R A2 2 I B RON R B R e
TR0 2 0 2 R 8 B S B MRS, T R A R 1 R P AR AR s T 5 A A K B AR R
7 o A B HT IR RE ) L ASBIFSE R G AR 20 R T I, 30 3BT 114 A 2 1) A R T el a3
P A ARy 0 R SR, AT Tk A B S e T AR A

HOE A PR RO AR BB S B A AR SR A N AR WK S I 5 1 ) R (A R AL
PR EHT AR MR K ARSI R . AHETEN W X N R 2R K R AR RRERE R I R 5 4,
IR N B, AN R LR 7S A Z R S RS TERI G R HR N A M fp itk — 22T

4 it

FREL 5 AR AEZSOULIN SR W | A 25 1 R B RGBT, & AR ) A= 15 AR B 5 340 A B 1
TEEFRIE B UIAROC Il ik I Fh A B AR MK SRR RS I AR B K AR R PR RE . E2ERIITE

1) 3B B %) A 085 AU B P PE A 0 0 0 P 2 BE R DAHOG , S B AAX >SSX, >HSA>HHX, % [A] 25 1ic
B IRRZE(A,) BURFN T ERE I8 0 AP gl e i, HEAR S (S) IR, AR (H,) F Ik,

2) A 0 RS B D 2 A A WA B Shannon-Wiener $§41 , Pielou 540 . H P /555 — 58 —4F | AN [A]fd &L 50
X ¥ Shannon-Wiener 841  Pielou $5 8 B HHX,>HSA>SSX, >AAX, ; F 25555 = 4FTF 45, ;2 30 HSA>HHX, >
SSX,>AAX,, [AIZEACE H, Bk HHX, [ #3555 ARk 5 HHS,>HHA, >HHH, 3 3h 75, HA R H, A, BRI
WX N 2R fe i, S R A R 2 H B Rl /)

3) AR I A B 5 AR K R PE R . S 55— B AR TR AN [RGB X N K AR R R
5 AAX, >SSX. >HSASHHX. ; FI & EE 5 26 =4 P8R, I AAX, >SSX. >HHX, >HSA

4) INRERE K L ARFFIEBE S PR TERE VR R Z R B ARG, PP 5R — SR AR, K B e
KFZ; HEPPES =TS, 3 B BREOCR . MBS FEVR IPTRT K phih 2 77 B

AL UL AEIREE S5 EATRE Bl — B RTEE T, A BRSO SR A AR Py 190 A= 156 TR ) 18 /3 20 S A A ) o 2 1
HeEE K EOR PR R G,
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