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Seasonal dynamics and spatial distribution of herbage diversity on the slopes of

Suiyu railway
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Abstract; Seasonal dynamics and spatial distribution of herbage diversity were studied in the vegetation on the slopes of
Suiyu railway as compared with the natural slopes. Herbaceous community was investigated in four seasons including March
(spring) , June (summer) , September (autumn) and December (winter) from 2008 to 2009, respectively. The Margalef
index, Simpson index, Shannon-Wiener index and Pielou index were analyzed. The results indicated that, the species
richness existed prominent difference in the middle slope on the slopes of Suiyu railway (P <0.05) , the maximum species
richness reached 2. 376 in autumn. Both species diversity and evenness index had significant difference among different
seasons in different location of the slope (P <0.05), and the changing of species diversity and evenness index had the
same rules with the following order: spring > summer > winter > autumn, while the seasonal changes of species
richness, diversity and evenness indices were not obvious on the natural slope. The location of the railway slope affected the
species richness prominently (P <0.05) rather than diversity and evenness (P >0.05) , the species richness reached its
maximum of 2. 164 in summer on the upper slop, 2.261, 2.376 and 1. 983 in spring, autumn and winter on the middle

slop respectively. The location of the natural slope only affected the species richness and evenness in autumn significantly
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(P <0.05), moreover, they had different kinds of changing rules. The species richness followed the order as of upper >
lower > middle, whereas, the evenness followed the order as of middle > upper > lower. There existed larger differences
in the aspect of the species richness, diversity and evenness among different vegetation types. The species richness on the
natural slope was significantly larger than that on the railway slope, and the vegetation restoration on the natural slope was
better than that on the slope of railway. So strengthen the management is key measurement to ecological restoration of

railway slope.

Key Words:; railway slope; restoration of vegetation; herbage diversity; seasonal dynamics; spatial distribution
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Fig. 1 Seasonal dynamics and spatial patterns of soil water content in each sampling plots
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Table 1 Features of community of herbs in the sampling plots

132 A Slope type Wifv; Slope position f%F Dominant species FE LA Fh Associated species
PRt ¥k AR AR EEENCE=0
P AR EAE MR RE BER HEF
BT FFAR RE B CERTEF
H R ¥k T SRR RIE AT B R B
Y = 558 Al = (L) 3
T = (LIRS 3

FFHR Cynodon dactylon (Linn. ) Pers. ; 2 Miscanthus sinensis Anderss. ; Jij % Setaria viridis (Linn. ) Beauv. ; 216 H 7§ Medicago sativa
Linn. ; \&2£3F Festuca arundinacea; &% Erigeron acer Linn. ; BAZEEE Lolium perenne Linn. ; 47 MH-BL Oplismenus compositus (Linn. ) Beauv. ; BRMARE
Pteris vittata Linn. ; 8% N Daucus carota Linn. ; =M€ Tetrastigma hemsleyanum Diels et Gilg

1.2.2 WIMAZE

TR N AT BRI N B AR B FR 2 RS T R B, R
FTRRE R A A, B 1 m x 1 m RE 564080 100 4 10 em x 10 em F¥)/NRIAS , Xof 451> P4 45 10 S 2
TETE R[] M TET R TR 2 7 (8] G AR AR A , B G R AR A3 A5 1) 25 s B80S BT A8 G 45 R B B L, 3 A
WA R B BEHE AR , FHE BN . SRR AR Y3 5 8 WA 2,
1.2.3  Yfh BRI 7 ik

(1) W= EREH

Margalef 5% : R=(S5-1)/InS

(2) YFh ZREPESE R

Shannon-Wiener $5%5 : H = -3 (PInP;) i=1,2,-,s
Simpson F5%X ; D=1- ZPlz
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Fig. 2 Seasonal dynamics and spatial patterns of herbs average coverage in each sampling plots
KREFRFRR AR AR 55 B 252, /NE PR R AR RIS 5 B 2 53 AR PR R 2 55 B3 (P <0.05) , M [l FRFRm 2 5
ARFE(P>0.05)

X ,P, =n,/N,

(3) YRS BEREL

Pielou $5%% J=H/InS

K, S N B B EGn R | AMEEG N SR BRSPS BEE P S
TREH L]

ABFFT AR SPSS Statistics 17. 0 Geit #4501 Excel #5474 HTAb3E
2 #R5itiE
2.1 AFEZFEWEREYZHEEREL
2.1.1 EAHEYFEEEFNIHD

B2 AT LR, FERRBE A3 1) 3 A, AU P R I S B AAE YY) Margalef 48 £5 2% 5 28 (L R#4E B S22
(P<0.05) , AARANEFMEAELREER(P>0.05) H-EHBEMTHKZFE(P <0.05), XK, %
PRI rhAEY) Margalef F8HO 1RSSR . BREGIDBEHE b B AT BIAEY) Margalef $8 50K T
RBNRR, 43500 :2. 164 2.376 F11.632, HIRDBEANIE ALK Margalef $8 575 A UA B3 (P >0.05) ,
LERDPE PP RIAEETE > HFE > LT > KENTIIE, LM THRIAIKES>FEZ>EES>LX
Z LA, BRABSE PR E EER S B EORE, 3 BT & KE 8BRS, KK A - 1. 969
2.465 F12. 144,

F2 FHMEXEYWEEE Margalef J5HAILLE
Table 2 Pattern of species richness index in every sampling polts

B33 Railway Slope H #R%13% Natural Slope
Z=H5 Season
3 I Upper Y Middle Y5 Lower 3% I Upper Y Middle 3T Lower
% Spring 1.807aB 2.261abA 1.506aB 2.325aA 1.969aA 2.128aA
B Summer 2.158aA 1.992bA 1.569aB 2.214aA 1.803aA 1.978aA
Fk Autumn 2.164aA 2.376aA 1.632aB 2.465aA 1.632aB 2.144aAB
£ Winter 1.951aA 1.983bA 1.505aB 1.992aA 1.726aA 1.898aA

REFRFRAFNL Margalef $850K22 57, /NG FRFOR A ZT Margalef $E5UK2E 5 s AR FREFRZ - B (P <0.05) , #HH] /3R
REFRRZE(P>0.05)

MK 2 AT LAE ), AN RZFET, SR £ 5 A —E 2L, Margalef 55U\ FF Tk T 2 AR A3
IS AKRF BTN X AT AES B 15 IR IR A 5%, TR iy 3 B8 R g TR 35 T A MK SR A P A~ 2
BEE™ , SRR ESVRE EREDN, TR, ESRESE, WL, LHE 59 ARWERE,F
YA BRIETI R 198. 1 mm, Horp 8 AR BERGR , A A RIR AR A RK B2, LR B N EF 23
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FKZE Y0 = 8 BEN WG a2, T B A28l TSORBUR, BE M B/, A S 2 E 1 4% —5% , AR T
REFHEWH AR, RSB ZAMEY R ARK , HIEY + 5 B X2 TG,
2.1.2 HEAREYESHEMYSERZET L

FAAEY) YR ZHEER ] Simpson $5 44 Shannon-Wiener $880ORMi & . 3K 3 @R, EAMEY ZHHEZET
AN, THRRENIBEKENEAEY ZHEE S HMENTE R EER . SN ENEY 2 &
&, Fohk B 3k A AL R B4 AP Simpson #5043 51 0. 072.0. 161 Fi1 0. 070, Shannon-Wiener #5 %43 51 2 :
0. 184.0.361 F1 0. 150 ; Bk Z=AHXS T HAWZET, YR A3 Bo Xy &) BE B 22, R e Ik b 3 h AT 4
Pielou ¥4 BE R th e Ak Z 2 BB /IME, 7051209 :0. 132 0. 242 F1 0. 171(£ 4) . SHKEMKR, BENESK
EAT YR SRS B R , R E R A I A AE Y AR ROR Y MR Be s o 5

R3 BHBEREVYTSFEERLER
Table 3 Pattern of species diversity index in every sampling polts

b 2 vinl B Simpson 5%} Shannon-Wiener 3531

Slope type Season 3 F Upper B H Middle BT Lower 3 | Upper Y Middle T Lower

L3Sk H 0.416aA 0.430aA 0.400aA 0.747aA 0.819aA 0.612aA

Railway slope B 0.339aA 0.363aA 0.246abA 0.649abA 0.681abA 0.406abA
& 0.072bA 0.161bA 0.070cA 0. 184bA 0.361bA 0.150cA
£ 0.249abA 0.355abA 0.201bcA 0.514abA 0.659abA 0.354bcA

H AR H 0.532aA 0.504aA 0.462aA 1.031aA 0.818aA 0.830aA

Natural slope B 0.641aA 0.518aA 0.588aA 1.173aA 0.834aA 1.027aA
& 0.653aA 0.562aA 0.518aA 1.282aA 0.894aA 0.995aA
£ 0.563aA 0.449aA 0.531aA 1.012aA 0.750aA 0.927aA

KEFRFRAF ALY ZREERBUN 2R/ NEFRFRAFR YR SRR 2R AR FEBRRZF BE (P <0.05) , [
FRFREFABE(P>0.05)

R4 BHEMBEREY Pielou 5 EIEHHILE

Table 4 Pattern of species evenness index in every sampling plots

. gy Railway Slope H #R 13k Natural Slope
%5 Season

3 E Upper Y Middle ¥ Lower 3 | Upper Y Middle 3T Lower
# Spring 0.691aA 0.576aA 0.810aA 0.695aA 0.771aA 0.700aA
X Summer 0.466abA 0.551aA 0.540abA 0.893aA 0.841aA 0.861aA
Fk Autumn 0.132cA 0.242bA 0.171cA 0.826aAB 1.030aA 0.714aB
£ Winter 0.413bA 0.562aA 0.472bA 0.817aA 0.733aA 0.812aA

KEFRFRAFR AR S ERBUN 2SS /NS FRFRAR TR S EREN2E R AR FEBRRZEFBE (P <0.05), [
FRFREFABE(P>0.05)

B3R 3 MK 4 AT IR N, &Z 0 BB Y ) Z2 4 P46 8 ( Simpson $55{UF1 Shanon-Wiener 545 ) il
Pielou 35 BEIREUNH BEMZESR (P <0.05) , KRR IS EAREY YR ZEEZFET BB A, X £
BHEFVRKAZEMEEMRRA R BE SCIRAUKG EREE TR Z 5 2B 284, X L5 1
AV A E AR 2. IEEAR R 25, YA KRR IS RE R K 4 T Wl B2 fk . HFZEFE Z Simpson
BB EZR(P>0.05) HEHBES FKZFE(P <0.05), Shanon-Wiener #5415 Simpson 5412,
FTHBAER UFEREZRTEFE(P<0.05) , EFEMAFEFRAEE (P >0.05), AR, gk
Pielou 35 EIRBEFSFTMEZN LR ELEF (P >0.05) HYBFERTHKE(P <0.05) , LFHLRERTHK
Z(P <0.05) , Simpson F5%{ . Shannon-Wiener 355 Fll Pielou 5] BE 18 50353k shi 254k, BN N B ZRFZ, KR
BRI, MK B4 U K X UL E R BRI W Fh R I 5] BE B i BRSRBR B 3 i W o 2
PSS B RAR, FRIER , TR R — YR R A, R E SRR KRR R AT W EEME
Zeoe AR TG S, BIRK R, o B R AMZ B R (A AR, AT e 2 R PR R ATt PT BB R R B A A
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WISk 2 18] (AR K TR 4 B BN AR o AT BB R O A T R ) o 4% R A T A 1, LR T2
HAHEYIAR . WARABHEY AR B 2 FEEEAMAEY , 2R E  RARKE, I T LER KGR WELH
BRIR 78 25 AR, B ERCR I, TR IR, TR, FLBEELETRERNES, W RENEEA K, AW
BHLIE T HAE A KR . SRR ERAEE EFHES, o] ge 2B A TIP3 TR A i — v
FREY) (IR EFSE) ALK,

H AR h B W Fh ZAE VTS BOR Pielou $495) BEF8 S5 2040 T0 2 A8 4k , R W B SR A B I Ak i i
PR E TR E , AR LT B2k . S8R FIRZ, B 2R3 Simpson $544F1 Shannon-Wiener

EBEMERR (BRI T) o XFTEZE N B R A3 IR A, B ET KK AL, KRB E 1 7]

AL EKEERT RIEEK B, I ORI E Y TE E KR A KRR, 750, B BRB3 + , Pielou
BEEREHRANBERELAERS, B/MEUAERS, XGRS BRBEWHEY R HRE X,
iz, HEMEYNBEMZEAZ W HERAFEETHAE, EERERMK, NERIEFRRBWH AR, &b
FA48 [P B, AT i A K, B E R AE KRR
2.2 RFEBBEAIEAMEY ZAE R 2L
2.2.1 B EAREY)FE BEREmN

X FEMRAERF A (I m x 1 m), ] Margalef f8CR TN EAHEY P EEE ., HR2 FJUFES, JEAXT
R NP M EBER BEZW(P <0.05) X BRNBEKENYMEZTEREREZM(P >0.05) , AR
P Z 18] A Rh = 5 B 25 R, RIAME XS L R F AR B B KM . Esther Bochet BFFY 3% B 3 3 J& 52 1
ABDPAEPIRE M EEREZ P AP R R A &g Bl IR E . KR F AR
WrREE BT UEL, B KEMEAE, RN T Margalef $8 80 B Z X T LR d . FF, 5
NP EAEYBFER, BE ST LT (P <0.05) , Hig KMEFME/MEZE R 0.755; B & KFEML
Z P YMEEERS,H5% EEREER(P>0.05) , & NMENHESZANAEH TR THFES
ERiK. SERBGASAR, B B R A HF T MY Margalef 1880 BEZ W, k3, BRI
YWerp M EE BB EMTY B (P <0.05) ,2(81k 0. 833, & MZFT BRI Margalef 355 R I N I >
PF > e, X AT RES &AL F BRSBTS R G 5%, TR IR X 1 458 KK B S 4 7= A g ),
M MAEY A , W] BB 58 RISALET 32 BHOG R ST AN ], 6 BROR Rl 3 A AR K o
2.2.2  EALXTELAAEY) 2R TN A BE R e

BZT R BN B SRR RIS ) b B AR LR R TR A (3R 3) o« BRES A K I AIAEY)
Simpson $§ 41 Shannon-Wiener F85(7E AR RIZ= 7 ¥R I B AR, B 38 rh > 38 b > 3 F , RAB S W Fh
ZAVEBER , T REE MR BB T 5 2 N A TR A5 2, T3 b 7K 43 FFR 4340 a1 F ik i a3, BRI
Perp BRI THEY A AERKETE . BALXT Simpson $5$F Shannon-Wiener $8$(3¥ T BE# W (P >0.05) , S8k
AL, B Ak B SR8 Simpson F5 5 Shannon-Wiener 5451170 it 2 %W (P > 0. 05) , {H 58k %037 A [F]
WA B, BANBOR RIS AL Simpson FEECRIA 3 b > 3eh >HF , MEFEMAER L >WT
> 3 A ; Shannon-Wiener 3§ 87E & N ZET RN S E > BT >, 456 Simpson F550F1 Shannon-Wiener
IBEORE , BN E R ZHEER R . ATRERE Y B AR Dk E ST T IR AR 1R, T A G Sh TR,
TN EREARFFTARMAER , AREZWREY , REYTERFK IR HEEERXMIER, &R THIEMK L
R, R A AR T A A

4 AT LUE A RIZETT, A5 R EE A Y W) #f Pielou Y5 IR BT B ZEF (P >0.05), F
% BRER IS T AEY) Pielou $5) BEFE BURS , YOS b, B i/ B KEMA S, GBI R 3 7
Hi%Y) Pielou B4 FEFEBIRIUN i > B E > T . RAFTHHEYERB DI T RN, BZE,
KA P WA B . WRER B N REMEWE Z W ST, T3 s A3/ B2
Z KEMAEN, REEYRABENS, RZUEMEY . S5REGAEAR, FF BEEMLE WA BRA
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BOEY) S B A B3 (P >0.05) , R 3 AT B R A AR YA 5370 i 3 5 72 BE 323 067 1y R ma 45
ANo BKZEIS YA B ARSI Pielou X5 BEIEECH BE W, I T B& LTS+ (P <0.05) Mk k55
T REEER(P>0.05) . FIAERFSAL, 18 A SO0 Al BB T DIRBUNZ SR
2.3 HEYCREIN EATEY ZAEE R

GEEFR 2K 3 R4 WA EZTT A FE AR A MY SRR B REE. BRAA
NP Margalef S8 5UNTERBE A A AP, B R AP A FEY) ) Margalef 354, Simpson 5§ %, Shannon-
weiner 35 8Ufl Pielou ¥55) FEFE IR T8k B A i3 , R B SR B ARy LU SR PN B 0K A2 10 ik i
WE R, BRI YRR AN Bt TGO, X SRR B SRAR R . X AT RE S A Tk
PR Y FRA R, HR 1 ATLIRD, & Sa WRE , Sl 5 B R A MBI R R E R,
WS 58 & A R B 37 3k — Mkt B A 9 B 2 08 2F AR ( Cynodon dactylon L.) | & 3 3 ( Festuca
anundiacea) 2 FE L (Amorpha fruticosa L. ) %1 H 18 ( Medicago sativa L. ) . [ =M ( Trifolium repens white
clover) FIFRFERL( Lolium perenne) % , EZREY) WM AR £35S By, fE—ERE FHIE T A Y
MR R B Tk B M T S S 3 B SE Bk, T SR A 3 Bk 3 B A
WA A AR Y R PR AR K W GE T R R, AR T Y AR RS, R R R, SR
WA F AR BRI — IR SRR . AP T I + 2350, RERARE , A5 22N AT
AR THEY A KB, T B RA T ERE, TR BN, Y A K E R R M T/ R 5504
Yi#p Pielou ¥5] BEFRHUN R BA I FP Z Bl B E XS LR R, RS MEB B ES MR oS RER
5, BRI AR 25 S R/ INEEE PO B Y o AR SEIRA PSR T, S i —
Tl P AL T o, E R WARE , T A AR 4 A 2R D B B b . X AT BB R BB S )
YRS BEAR T B AR — R . BRROIE MR RS B BB — 2 A+ JLEK S 20—50em, & H 22
Fe— A 1m, TP W AFEWE —E R EE# THYBEE KK, BBk 5 8RBy &
KIS ROk, YRS MBS R 22 Rl K™Y . Xl et 2 S Bk s i 5 B8 A
RNPARH—MNER . BT ASREWRE  H K E H ) T b, i H R =
TE—E R FIRE THEEHRE, S M2 AR T B R i,

3 &g

T 1 W 5T W R Bl S T A A ) R BE S R 2= R R 3ALAUA [ AEBS B A8 1L, F AR DR
Y7o

(D AREFRE A EREY ZHEEFEER . AMEORE, RO EAEDKEFEEERK, ZHF
WM EERESTRR. BRNSETEAREY) ST R R IERE B AL R T A R, 3 A b 7E Rk 3= 5
K, LB P EAEY RS ER K BN ERHEIE SRS DR SHEEIKE MR, ELER
b, REARYE Y2 AR AR S B S . TERN R, UK IR A R TR A, X AL TR By
BB U N EE,

) Bl R FEGIK B M X — B R R, X TEREE I, & 2= W 32 5 B X 3 07 ) S 387 e el
BGCBCR /NP o B AR B R AR EE Y FE EA BE R, b B /T UL, R 8 R 3%
Pielou 55t % 3 A7 (e 7 ARk . 7B BLAARSE B B i FAE SO 308, °] DR B S i N AT M e it
BN TR AR PGS ML B SMEE B, 1R R A SRR

(3) MHER A 22 RAUMXTEY AR BRI . BRI S T YR+ B A, B R udk
B ANLEEAFEY) ZAFHETE BN 5] B8 B R T RR I 21k , 3 7T BB W Ay 3 BT R FH B9 TSR BRI ) b
KRR, HT AL ERRROPER ST 0 SRR BERGE , P i R AR 1 B A2 B % AR T8 A4
A8 PSR AR R B AP R BN E BoR A £ AR, AR A IR E S R R R AR R T
i : BT RFRNESBIRNA N BIES TR B, R B
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