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F14 A 25 5 A R O AR R AT 22 R R I A F 5
A 3o o M A [ 3 85 T3 30T R R L R ST
PRI BOR GG TE M IR IR IR R L 455 )2 R ik
FH B AT yaahp V1.3 B 52 15 bR AL EE , 12 IR 23
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1.1 ARRXER

S8 M 7 T = 7 K BN &)1 B (99°55'E,
26°28'N) , i @1 A1 T AR 7K 4 DA Je — 3% J) 6] i L 3
AT 7K DX R T LU AR PR B T 7 YT S S R R T
it A R BT R W L, 4 e TR S Y B R K
T, SR VTS S0 A o — K 115 BR & R Ak, iR A
P SN TR I3 SR N - G i S 1 N AN 77 R S N @ =
2004), SIMIEFILK 12.3 km, R PE 9% 6.2 km, ] 1
TR 2 186 m, ) 1 1 AR 6.23 km?®, 1F % & KK iz
AL T R AL 3.35 km, RPT AR FEAL 3.25 km, -3
IR 2.7 m, B KKK 6.0 m, AR 918 km?, #



56 ERRES W K EXF £ E 2020 4 7 A
ol EL > 3 B o 0 1 s =

E‘ﬁﬂ‘kgﬁ 1680 J7 r_‘n—,iéz‘ﬁﬁéﬂﬁﬁﬁfé% = Y

JERWII Z — JE A A IR A 13 AL (56 K

2018), ffmmafms

Z NG S A ST I bR Ak e S 0
Y ALPN NSRS NS iR AU R AL/ BN SN =
E TN R U NG 8 o R N = A T2 B S B N
TR WZE LR, K A BT 8 M e W . Bl
N H A S IR A AR ) 2 A7 B U
PN R 5 i X VAT 3 35 R A T 0 M B B A ok
() 3k B2 FF R A S KA TS e i, in 22 3l B AR T T K
He A K ST, SOl G K BT TS Ye B AR IR, & R4k
TR IR CH S 20045 THESE,2017) . Rk, #6118
& AT ER A A HE 5 AT A S B 2 K g L 3t
Gy 3 PRISRIMESy . 1 AUME S, AEJRAE S L
UG  HE 5 w8 B TR K AL 0.8 m [T RUHES) —
T2 TR IR HE B, HE 5 v B TR KA 0.8 m A
A5 A HE 5 — H VR J2 30 RS JR 8 M B ME I s B T
WK 1.2 m &£ H .
1.2 TEMrIEIRIERE
1.2.1 M A AT

(DA GEAR)Z W EZAE Q, = CHIXT % B + 41
XA+ X PR B /3

(A EARZ N EZEE L
AR A3 B+ ARG 36 88 /2

(3) Z T AR A

Patrick F= & B850 (FH 58 #E,2018): R=S

Shannon-Wiener 2 &£ M35 50 (417718 . 2018) .

H=-XP, In P,

Simpson P 3 EE 758 8 (R W 1, 2018)

D=1->P?

Pielou ¥ 5] JE 5 (Bk H 1R ,2016) .

J=H/In S

K. S S BUAERE T v B ) R EICERT, B A A
FEEREYGP, =N,/N,K/RxM i BYHXT 52 AH
N, RFh MEZAE N 1 BAERE 5 b i ) i 8 22
HZ A (T4,2018),
1.2.2 F3EH st EEON L pH A WLE .
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TR EN R AR R A 1,
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I FH 2 UK 53 BT 1 A0 S 1l 0 WK S5O R I R R
FTF yaahpV11.3 AU, %“'L‘Hif’El*T):XTE*TFE/J
KU, SR J5 R A 25 & TF (1% 00 2 DA 455 48, 5
PR A 25 M B A B R A RO B PR (CE R L 2018)
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Fig.1 Comprehensive evaluation index system of

vegetation restoration effect
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2018),

RN 2545 DA 122 — ol 22 T RO B i PR A0 O
T R R AR R 1) SRR R — SE R By A
AL DUR BRI 32 2 Fh R R i 20 59 X S A8 SR
PR H B (R, 2018)

BT 1R TT AR SORF A A5 B A B S ROR
AR 254 5 A A GOR X AR B B 5K
RAEG BTEME V=(V,.V,.V,,V, . Vo) =k,
R, 22,4)=(5,4,3,2,D).

1.4 HmRERBESNT
A S8 LAGI AT 10 A 25 9 K S 38) E A /K Jal

TR FE N G, A S HE 7 F26°29742" ~26°30'04"N,,
99°55'40"~99°56"08"E, e B T . 11 . [T 74 Mk 5 7 %
B TR =) Ry 2R 1 I b 1 AN N 1 ST el ET D A

XF LA ) 28 0 8 3 5 o D D A= A ) A %ok B 7
FRAMARSEE 4D 1 m X1 m B IR I
YRR 3 R L IR 15 AR . X AESHER R
R HEAT R AR P AT 10 5% 25 FE J7 N & AR W) Fh 44 L%
JE R 3 RO T T GPS RE AL

+ HER A S R Y R A TR R M R AT E T R B
MAEIRE O 0 (BT 2) s BBR R Z A B it R 2
0~20 cmf 3 2 kg, B A HE L&, FRic I 0]
LgmE ., B R LR 60 HA 100 HKYt
SR L VO A 125 Bk BT 5 A o T E 423 pHL,
A HLIFE (soil organic matter, SOM) . 4 & (total ni-
trogen, TN) .4 # (total phosphorus, TP) .4 #f
(total potassium. AK).H # # (available phos-
phorous, AP) . % # (available potassium, AK)
AR AR A S 3 K R B, T AL
ST it N 1T T 2 o = 7 1 ) 1 B Y S
T U DX AR AEL L LU AR g X6 L 237
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e, T T B ) e KRR AEAEL A » SR JG T A
FUHE B I B AL n 3T — S e da b5 CL; Horb . CR bl
LR #R . CT Ry — S PR 48 bR, RT R F 2 B AL — Pk
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Fig.2 Location of the sampling sites
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2.1 ERBEREHMNTERER

2830 22 YR A ORE L A2 S HE B DXCIRE O N A
AL 31 B.50 J& .52 Fh e REARAE 5 B H AN
AREGEARA 4 F GRS TR E A2 E R/
TR s FEAFAY) 40 B, Horh — A REARRY) 14
LA FARKEY) 26 Bl K AEAEY 7 Fh.
2.1.1 SES M AHESLE | BUMERMYFEE
3L 30 B, LA Z AR H R Ny 4 5 B (Eleusine in-
dica) ,FEEAH K 98.96, H.IK 4 2 B (Pogonatherum
crinitum) L #HEE (Verbena officinalis) R (Pas-
palum thunbergii) B (Acorus calamus) | Y5 ¥
(Bidens pilosa) %) ZAHAH X 8K I v 2 AR S Fh
JEAME (Betula platyphylla) , B IAH 5 208.72; %
AR b T 7 T R R

11 0TI 25 o 5 f) i 0 Ao 26 65 g B — 3 18 i
GER7/ YRR IR S 7 N S I R o T L

(Edgeworthia chrysantha) , BB AH 4> 5} 115.67,
157.55, ELA 2 48 M 35 32 (Sonchus asper) (15 B
32 (Sonchus oleraceus) JT U8 (Juncus effusus) /)
£ R EN B (Bidens parviflora) i B B {H AH X 8 K
BURTF AW YRR — A W i, DU AR /N o3 2
KA Fh

J R AR ) REAS 2 v AL 35 i Oy 1] BB (Saxi fra-
ga stolonifera) , FEEAH K 72.99 {0 55 H A 7 A %2
(B 22 BEIE AN R S ) BEBUF 5 IR0 J2 L 3 Rl o A
(Populus yunnanensis) , 82 AN 75.73, 5 H A F¢
HEARE EH ZE A R IR 2 5] B S R

DO NS i VRS | AN || B e VRN O E R (R
R HHO— AR A AT BT AT 10 A 25 B A
GRS ARACT DAL T B e &, T BUAE ) Fh 2k
T o R A T A BT AR A T UL ) 36 A
PR WL, XS s RS T I T B HE S
J A AR A T B 2 RN R Y R 1 o) AR 2
SRR Y= TR S Y i K7L L Y = 3
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2.1.2 SEHHEBEH «-FHFE WX TR

S I3 B 0 b B D A AR R AT R AL L SR A

FLESRMER 1. WTLUE M, T B B R R 2R o

[ERNITNERY R K I i DO I SR B - K S SR A TN )

Yo A, UL R IR T AU ME B e AR TR AR ZS .
F1 AELEBESHEEN o-SHY

Tab.1 Diversity indices of different vegetation types

in the investigated ecological islands

2.1.3 HEMRE N 2E RS FERSPAr
WENLZ 2, N HERfbMEFORE (B 3) . pH H. A
HIL S5 R4 B 7 45 M 0 DX I AR AR AL R K, T A M
DB IR A S 4%/ 1%, 2 & &
520 Y0 F 96 L ARAN TS 3 Y FI 22 %%, AR Ak 7 4%
K, AR RER AR S S 5 28T L bR AR
i FEA R R T HER EAgUe LR TR .
A 0 VR A Tl ) R ) 5 L AL 2 R MR AL B T U

BRIKE Mk S H D J I 76 AL | 4B A4 8 7 T W) 5 2w A B, B iF L
g WA 28 2701 0.868  0.810 AU B B, A b T R EAIC 18 mg/ kg, 1T
TRE e L oW fi 1 TS [ 22 0 50 U SR A T AT 3 A
# 5 204 0.816  0.814
[T 23k 5 RILE ., BHES % 2 ) 2 3 !
N-mmses Lozl 0611 0.920 RICE UL A A S HE 5 X T8RRI R A [ e e 2, 1 A
—_— B 21 2.138  0.864  0.702 e A B T AL A T AY, X 40 B L 21 /0 T Wi RE
o FEA 10 2.222  0.870  0.965 WAL E 3 R S RS R R F
x2 2EITEFHIERSLARE
Tab.2 National soil nutrient classification standards
fob I3 b o
o — =7 =5 % Y N
pH {4 <4.5 4.5~5.5 5.5~6.5 6.5~7.5 7.5~8.5 >8.5
HHLB /g « kg =40 30~40 20~30 10~20 6~10 <6
28 /g ¢+ ke >2.0 1.5~2.0 1.0~1.5 0.75~1.0 0.5~0.75 <0.5
/g« kg >1.0 0.8~1.0 0.6~0.8 0.4~0.6 0.2~0.4 <0.2
/g - k! >25 20~25 15~20 10~15 5~10 <5
1538 /mg - kg™ =40 20~40 10~20 5~10 3~5 <3
R /mg » kg =200 150~200 100~150 50~100 30~50 <30
T 1207 116 =
I Z DAENE BEME & s
' S [ O2E B2 m2H -
[0 Py = i o
%?7.8 E § ¥ : g §
=E | £ g mE g &
= : E g
I < 40 H Z &
7.4 = H = = &
a3 : o
[ i%% EE, T Eg
7.0 jﬁ 0 4 HA AN H e
1By TBMER IMAEHS L T IR MBESIMIRERS L T

Sampling sites

Sampling sites

B3 FAREXESTEHELER

Fig.3 Soil physical and chemical properties of different investigated regions

22 BRAWMEBREBRNE

FEARBCT UL PP 48 br 09 0 2 2088 )5 AR
SCHEST I IEAN FE AR IR R 3 X 81 ELRFR R KR
Ja 1 I b A B A8 B R L R K R 2 g A 2K T A
BAR A DG L 58 2 TAE N BRI 20 1y I 45 8 45
LR ] 18 63D FlH JZ WK 43 i yaahpV11.3
AL & F8 AR AL AT H 5 (3R 3) o S AR
FHAETS B e AL W, (BRBHYE ,2018) . DA FI i 4E
e CR #J/NF 0.1, B30 Wy 5 B 5L 6 5 1 — 80k
FIWT R AT 4537

2.3 EMEEEMES

IR R W T 4% 8 bR AE 8 B A R AL
o PR 25 G DA 450 0 Of T 530 A 2 M I A
PR Z R A5 43 (Bl 858 L 2015)
2.3.1 TAREGZATFNHRL2 (DIETFHEE
B£U, iIFMHNEE U=, .U, = GEHBEE, T
FRIE) U, = (EEAH, £ & E, ZHM, 58 ,U,
= (pH, A ML, &5, 20k, &80 A 208, 3L .
FE LA A E PR P R AL E S A LR AR 5 T
A= (0.7500,0.2500),
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R3 FRLXBERERREARES TN
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Tab.3 Index weight of the comprehensive evaluation

system for vegetation restoration

. — % R % A E AL
BTk fB a & {8 b HW,

o HEEMC, 0.1953  0.1465

- 0.7500 FEEFEC,  0.1381  0.1036

T # B LR Cs 0.3905  0.2929
e ! PSR C, 0.2761  0.2071
. pH fH Cs 0.1010  0.0253
W N AU Cs 01911 0.0478
T4 LR C; 0.1571  0.0393

HR =L 0.2500 & Cq 0.1291  0.0323
A B 24 Cy 0.0701  0.0175

HRWE Cio 0.2604  0.0651

HWAE Ci 0.0913  0.0228

W WEEMC, 0.2668  0.1779

FEEECy,  0.1512  0.1008

- SR 0.6667
-1 ik ZREMECy 0.3880  0.2587

7 B

YIS Cy 0.1940  0.1293

" pHHE Cs  0.1302  0.0434
ek HHLFE Cs  0.1000  0.0333
W i 2% C; 01823 0.0608
) 2N 0.3333  £Wf Cs 0.1625  0.0542
A B, 28 Cy 0.0715  0.0238

HR¥WEC,  0.2158  0.0719
BWACE C 0.1377  0.0459

OMETFMEV, FHhEV= (V,,V.,V,,
Vi Vor=UL,BR.H,2,.4) = (5,4,3.2,1),

(3) T HUME B ORI 25 5 VRN 5 b SR B BE . TR
VN AR U J2 i e A PP AN 48 41 20 &8 T 50 17 i 55 91
18 5F Ja JRE AV 801 o A SR R % GEPEA 45 4 5
JE A5 Tl R T M 45 9 i SR J B R SR . 20065 90
AR ,2006) . & R A LS LI 0 — k)5 il 13 H &
PEM R U, LU,

[0.3 0.3 0.2 0.2
0.3 0.3 0.2 0.2
0.3 0.3 0.3 0.1
0.2 0.3 0.2 0.2
(0.1 0.2 04 0.2 0
0 0.2 0.5 0.2 0.1
0.1 0.1 0.3 0.3 0.2
U,=[03 0.3 0.2 0.2 0
0.1 0.2 0.3 0.3 0.2
0.2 0.3 0.4 02 0
L0 0.3 04 0.2 0.1]

(DO T RIMER R EIPMBERL, 3R 4 /T, T A
HE 5 1 B R AR T B E B BLEE [0 B W, = (0. 1465,
0.1036,0.2929,0.2071) , = HERFAF BT 5 € A B 7]

Ul:

oS O O O

W, = (0.0253,0.0478,0.0393,0.0323,0.0175,
0.0651,0.0228)

T 45 R I I

B, =(W,) « (U;)=1(0.2043,0.2250,0.2000,
0.1207,0.0000)

B,=(W,) « (U,)=(0.0309,0.0581,0.0927,
0.0557,0.0184)

MA—fbjE 0 B, & BIEM 4 B = (B,
BT H.

~ [0.2724 0.3000 0.2667 0.1660 0

[0.1208 0.2272  0.3623 0.2177 0.0720}

LA S BORVF N C=A - B, & H
— A b H A

C=A « B=10(0.2345,0.2818,0.2906,0.1751,
0.0180)

RGEBAASITEWNT .

F=C +S"=0.2345X5+0.2818 X 440.2906
X 340.1751X240.0180 X 1 =3.54

K. ST AR R R R
2.3.2 NAAINAEGZATENEL WHLERY
DRI AT 00 I 2 HE B AL R A = (0. 6667,
0.3333),

FME V= (V,,.V,,V,,.V,.VO=UE, K&, h,
%.4)= (5.,4,3,2,1),

WA HERE U, LU,
[0.1 0.2 0.3 0.3 0.1]
0.1 0.2 0.2 0.3 0.2
0.1 0.1 0.3 0.4 0.1
0 0.2 0.3 0.3 0.2]

U1:

[0.1 0.2 0.3 0.3 0
0 0.2 0.4 0.2 0.1
0.1 0.1 0.3 0.3 0.2
U,=[0.2 0.3 0.3 0.2 0
0 0.2 0.3 0.3 0.2
0.1 0.3 0.4 0.3 0
L0 0.2 0.3 0.3 0.2]

FE B AR5 AIE I B 2 B9 A ) e W, = (0.1779,
0.1008,0.2587,0.1293) , - 3 fiF T 1 52 ) AN 2 1)
# W, = (0.0434,0.0333,0.0608,0.0542, 0.0238,
0.0719,0.0459) , #S7 # KZR BY IR 4 B

B,=(W,) « (U,)=(0.0537,0.1075,0.1899,
0.2259,0.0897)

B,=(W,) « (U,)=(0.0284,0.0732,0.1105,
0.0912,0.0294)
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HAHE—1b )G 8 B, @ BFE N B= (B, .,
BT,

~ [0.0806 0.1612 0.2849 0.3388 0.1345

_[0.0855 0.2199 0.3321 0.2741 0.0884}

HSTAHB IR AR C=A - B, & d
—ALAb B S A .

C=A « B=(0.0822,0.1808,0.3006,0.3173.,
0.1192)

ARG B ITEWNT .

F=C+ S"=0.0822X5+0.1808 X 4 +0.3006
X 340.3173X2+0.1192X 1 = 2.79

T HEMZE AN B ER 5, T B ME & AE Kk
ERCRVEN SR A H N 3,54, TT KA 28 HE 55 R % 1K
ERCREM LA 2.79, Al 0 T BY HE 7 A8 gk &2
iE N EOE T AR I A, fy e ml 0, N AE S A B
A, T AYA B HE I 7 A D 81 351 45 e 0 Y V0 Ut R

3 it

3.1 ASHEXEMEVEDSHEENZIE

VLG8 4 e 1T 30 LT 9 18 R A SR R, X B
AT LI T2 3 B ) A B R AR L A5 A 7 R 1 T
BAE IR, B 5o — AR A MM RO A; S 4, e 4
T R R R A ) 0 A SR R A BT AT
A A HE By R TR . M YRR D AR
AFNREARR F X5 16 U A R ERARY)
Tl R T HE 5 09 A2 S RS AL ORI RS E . R LG 3 B
B o -~ T BUHE S 72 ) A0 3= & E | Shannon-
Wiener £ K £ 48 0. Simpson L # E 48 4L . Pielou
Y50 B AR HHs L T RD T 780 M S5 w8 106 W A 4 ) il
BRI LSRR =N TR ke P L F 3
5y PR B ACRAE 3 R ME & Th e dr . BEE B TR Y
FEK i iR B K A R T AN R R I AR
WA T 47 A AR S R AE
3.2 ASHENTIEERAIERNEIE

R4 2% 2 Fios i 4 [ 28 ok b 38 A 55 4 4 )
B, A A HE K 3 SR 5B pH(E AR £k Y L
7.44~8.23, SR JE T H bR I 5 A LT A X IR
(i) 722 b B AN T L 34 S R A KOs T LI T o 2
AR S EBAR, A g bn i, BilE, TR & &
B 3 = bR e T U A R
WO bR AE, B DI IR HE B 3R =S
L7 S en e/ G R N | BN || BB g 7y
AR B — R E, LU R RS 8 g D b

Y 5 b AU B BN X A L A% DB TR = bR i
PATE 5 T i 3 40 B 5 0 — 20hR i, 4 0 A B AL
e o AW DX B 7R VY AR v DLR AR, AT LA
e e A UL B R iR R RE R T
M5 R 0 T R W SO 2 sl O b A A G [
FAHY AP pH AR AL AR K, 2 B 7E oE 5
DI LE BT WA 2w T RE R B T B DT R A IR
Wy . SRR T BUME S A9 T R OO 3 FhfE
07 SR R T AR A KRR Bt 2 R 1Y L
TE A By BRI E
33 AEAESHLFANERRERRILR

3 3 X AR S P S 4 0 A, R R A
A RO T 34T B PR 45 2R 1 B B M Bk &2
FORTVFH (LR 5By 3,54, S5 G0 R v, B DX I0AE Bk
SERCR RLAE s 11 TR 5 A K SR ORI A 252 5
{60 2.79 . 55 9 N 22 L IX WU BOK ZROCR B2 . i
MAEZS B F R A . | B A 25 0 5 7 A ke ) ) 4 e
T V0 A LA A 250 P B AL R B U A A B
I ERRAE o 8 %) T AR R B B VR
(ERR X b1 30 A A8 DR DTS SR A7 A 3 R RH 2K .
— MR S BRI OO, B AR S HE R AR
— TGRS g 5 3 A AR S AR T8 3 R AR 8 v A Ak B
DRI — BB 52 3 I F AR

25 b A A HE I X TSI 1 4 e ) R AR
SR B S AT 3 R 4 A A2 A T T L4 3890 9
JEA [ e 8 AT F) T b BRI IR ARV V0 L o A7 A
TR S A AR A IR, — 2 A W),
IR R AR S PR IS % O g Y & A T Y 4
J7 iz R BIAR 4 9 R JEAE
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Effect of Restoring Vegetation and Evaluation of the Ecological Adaptability of
Artificial Islands in the Jinlong River Inlet of Jianhu Lake

QU Yue-lei', WANG Chen', WEI Qian-he’* , MA Fu-giang®, PENG Er-rui’

(1.College of Resources and Environmental, Yunnan Agricultural
University, Kunming 650201,P.R.China;
2.College of Water Conservancy, Yunnan Agricultural University, Kunming 650201,P.R.China)

Abstract: Jianhu Lake is an important plateau lake, located in Jianchuan County, Yunnan Province. In re-
cent years, the surface area of Jianhu Lake has been declining because of sediment deposition in the Jinlong
River and Shihe River inlets to the lake. An ecological restoration project was carried out in the wetlands of
Jianhu Lake by vegetating islands of three types: Type I, natural islands covered by sediments; Type II,
artificial islands constructed by dredging and consolidation of shallow sediments; Type [l , artificial islands
constructed by dredging and consolidation of deep sediments. In July and October 2017, plants used in the
restoration and soil from the ecological islands were studied to evaluate the effect of vegetation restoration
and the ecological adaptability and feasibility of the islands two years after the project disturbance. Our
study aimed to verify the feasibility of ecological islands through vegetation restoration and explore the ec-
ological restoration technology of degraded plateau lake wetlands impacted by heavy sedimentation. The
study area was at the mouth of the Jinlong River on Jianhu Lake. The diversity of vegetation and soil phys-
icochemical properties of the three ecological island types were determined and eleven indices of vegetation
diversity and soil physicochemistry were selected. The indices were incorporated into a comprehensive eval-
uation system with weighting factors for each index determined by the analytic hierarchy process (AHP).
The vegetation restoration effect of each ecological island type was then evaluated using a fuzzy comprehen-
sive evaluation model. The evaluation score for the Type I island was 3.54, a medium score indicating good
vegetation restoration. The scores for Type II and Type Il islands were both 2.79, low evaluation scores
indicating poor vegetation recovery. From the perspective of ecology, Type I ecological islands are more ec-
ologically adaptable for addressing the sedimentation problem in Jinlong River at the mouth of Jianhu
Lake.

Key words: ecological island; vegetation restoration; fuzzy comprehensive evaluation model; Jinlong River



