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Abstract ; Dianchi Lake basin is the largest shallow water lake on the Yunnan—Guizhou Plateau. It is crucial to maintain

the ecological and environmental sustainable development of Yunnan Province. In the present study, three different plant
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communities were established in Dianchi Lake basin to analyze the effects of plant community on the surface runoff pollu-
tant reduction of abandoned farmland area. The experiment aimed to explore the practical application and determine the
optimal configuration of plant communities in reducing pollutants in Dianchi Lake basin. Six indictors which include sus-
pended solids (SS), chemical oxygen demand (COD) , total nitrogen (TN) , total phosphorus (TP) , ammonia nitrogen
(NH,"-N) , nitrate nitrogen (NO, -N) were selected in the present study. The results showed that the indicators of SS,
COD, TN, TP and NO, -N were siginificantly reduced between 2014 and 2015 regardless of the plant community
types. The average reduction rates reached 45% for SS, TP and NO, -N. However, NH,"-N was not effectively
reduced. There were some differences to reduce the pollutant among different plant communities. However, the interac-
tion between different communities and annual reduction for SS,COD,TN,TP,NO, -N did not show significant differ-
ences. It was suggested that plant species selection and their spatial allocations had great significance in the bio-treatment
of polluted lakes and the ecological recovery of abandoned farmland area in Dianchi Lake basin. On the whole, it can be
conclude that the plant community of arbor-shrub-herb has the best effects on reducing pollutants of surface runoff in Di-
anchi Lake basin. Therefore, we suggest that the plant community of arbor-shrub-herb should be prioritized application in
the ecological restoration and recovery of Dianchi Lake basin. This study on the plant community establishment and its
effect on surface runoff pollutant reduction in abandoned farmland area of plateau lake can provide scientific information
for nonpoint pollution control, ecological restoration and recovery.

Key words: Dianchi Lake basin, abandoned farmland area, plant community, surface runoff, pollutant output, ecologi-
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Table 1  Comparison analysis of plant community establishment on surface runoff pollutant output during 2014—2015

Ho AR AR i AR PRAR A

Mean annual index of surface runoff nutrient output (mg - L)

R
e
Community SS COD TN TP NH;-N NO, -N
type
2014 4F 20154 2014 4F 20154 2014 4F 20154F 2014 4F 20154F 2014 4F 20154 2014 4 2015 4F
A 273 89 79.31 51.76 8.23 4.89 0.80 0.36 1.72 1.82 3.32 1.18
B 304 136 64.77 50.45 6.38 5.21 0.77 0.34 1.80 1.86 2.84 1.36
C 276 73 67.87 51.25 6.58 4.58 0.74 0.40 1.69 1.88 2.81 1.20
REvE I AN [R) AL A o b R 4 T % 4 i o 1 4 8 1)
Community type Reduction rate of the annual output of nutrients on surface runoff in different plant communities ( %)
A 67.40 34.74 40.58 55.00 -5.81 64.46
B 55.26 22.11 18.34 55.84 -3.33 52.11
C 73.55 24.49 30.40 45.95 -11.24 57.30

H: A Fr-#E-5; B -5, C.#i-H(ARIKE) .
Note: A. Arbor-shrub-herb; B. Shrub-herb; C. Shrub-herb ( natural restoration).
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Table 2 Variance analysis of surface runoff pollutant output in different plant communities and different years

ss coD ™ TP NH}-N NO;-N

ES

Factor

af
F P F P F P F P F P F P

i 3 2 1.91 0.190 1.562 0.249 5.435 0.021 0.026 0.974 0.223 0.803 0.555  0.588

Community

B 1

Year
MEXEE 2
Community X

Year

81.19 <0.001 26.12 <0.001 71.855 <0.001 26.860 <0.001 2.488 0.141 83.399 <0.001

0.22 0.803 1.145 0.351 6.048 0.015 0.142 0.869 0.262 0.774 1.098  0.365

KB WA AT N T A S A SRR Y, 3 N
5 M Y AR K BR BT, MK A AV, DT XSS I I K
BT N A AR Y TS (BkS7 16 ,2013)
L R WSO B A AR A 2 COD 1l i = 22
X, HS5HEERHEY (LA, 2007) , ANEEEE
A3 3 35 R AR 2R A - 8 v i S A A AR R
il A AL R 48K, AT BE B R g A DL (B ik &
45,2008) , ABEGE T, Ir - - HOBE I X COD 1Y H
Tl R — BT VR RN - (B SRR SR ) T TR O3 )
F i 12.63% ,10.25% , BN - SRR X COD Y Hl

WA e 22, AT BB PO BE VA R AR R R 2 D
THXE COD MM/ . e v = A A B VR R
COD FYHIE AT 75 25 52, 3% 7T 68 5 /R [A] B 40 W Ui i
T BRARBER BT RF A K, EATFIH,
i FRAR T COD 2= B 76 M 20k I 22w 7% A
TEW 22 2 J5 2 2 W b AT, 33X T B 2 IR ok 7 W 2
Rl Z Hi, R TE e i B AR, L, B
T A2 3 R R 75 e 5 = fe e, COD Y
T RE A (PR R 4F,2008) . SS 1 COD
VRS R e B T - — R 5 4 I T A R R A
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() % ¥ H gz vh BRBE AL DI RE

Rof TR J %) b 8 420 3 AR 0 9 2 S 1 LTS e v
N.P b BB R, AP EE AR
T DLIE A AR R R, B A Jm A W
TE B/ A3 A A W i i A T ek D b 3R A
TP BY975 ek i (7% A, 2016) , ABFFEH, HEE
FETE AL S I 8] B 281k, =S [ R D) V% 4 TP Y
HIRCR 43 o0 B B, o] BB T P OMEVAS TOK
LRORL e Vb 45 P o AR v A b R TR = A A i
T IR AR R B A W ¥ 6 TP 1 R AR ) ek 2%
BB 1) R AR ) 3RV 6T TP 1 ) ik 85 SR
PETE—E 25 57, NBEVR I dE i W A e B ok 7
Tr—TE-RIRE U RO -l Vs LA S i B 24
P, [ AR TR 9% AR A0 S T 19 A R s 0 2 K ek
JEATR] X TP B WA 7E 25 5, 5 B8 U8R A
M (G EA,2004) , BLAN, ZEARBFGE T, 2014 4 b
KW TP &R AZEL LIS, TP
(1) 5t AN S T B SR PR AT R R 2 R Y Pl
I bR A N R AR T (2R RBLAE L 2010)
2015 AR E], TP 7 & A8 fb BT T B AIG, B PR R
BNWAR L A X nT RS X P I B A A
LB A K, Bl — B A1 P kB AR A, 12
TS M PSR B R T, PO I
R TR (ERIEE,2009) , ER7E % (2009) B BIFST
3% BRI Y R ) A e R | O o A D A
YERPEE TP SEAEFE MR IF AN RBIR bR N —FEEE 1k
RS, PR e A R R I 0 B () AR 4k, B TP
MLFRZS , S B0 TP (B8R T 1

W (2016) WF5E & PR, T IR VS Y R A &R Y
i FEEUBEMSE N E, BAEZH NOS-N M
AHLELR, M /0 & B AL, HE A S Ak
HAHAS A, HIL, AT F 200 T TN LU
FEMRAS NOJ-N NH;-N & 1 sh 548 /2

TRAEILAE (2010) WF 9T WY, 5 7R 0 1) b 3R 42
T N 3 5 o A AN TR A A A B
LT AW, SRR B AR, ) X b
FAR YL AL 2 TEAE Y 2 A AR RN B S Ak VR, BD
NH;-N 38 i i A AF % 468 NOS-N, P 2o 2 fiff
oA G S A AR B RS (Ma et al, 2007 ; )4
SRR AL, 2009 ), AR, AR E

YIRETE % TN FINO; -N 2 30 I S 9 ) s R
A0 ) R 28 A AT T 200 T L S s A A TR A T AR
IFERHE T BT 0 OA BT, AR #E T RUE X TN A
NO;-N (1) A AL AL | R, #9078 A K i 3 %k N
JCE W WA A AR BE TR W BE 95 X TN R
NOS-NEJ B 9 ( 8 A F %, 2012) , 6% K5,
T -V — BRI 0 I D8RR S i, 3K AT fig 2 R A -
VE - BRI RN T, O R R ) A LM AR
PR, e R HER FAR =F Z LT R
AR AR ) LA T 4 ) 8 R (2B A, 2012)
EIR I IR F 30 X NH-N A 807 3%
(2016) W58 TR A& B, AE ) B V% 07 ML R AR U NH, -N
A F A P 5 G s Je AR, N AT e R T
I FLAT Y NHG-N S #0767 F far 179 - B 0 B, HL
FEIE S AR I 5 RN 1) BsF ) AR A K T e 3, =
ANAS TR A ) B 7 1 R AR U 9 TN R NOS-N 783K
0 03 6] A AE B K W 2 1, X AT BB A2 = AN HE VR A
IR 0 A A R v AR i A A RO TE ) A
VR TR A B 0T R DA B DG 2R A5 R3S e (R
HE111%5 2010 B A F,2012) , IEAh, Pinay et al
(1993 ) TA Ay 25 1) PR B3 PR 28 728 A Al Iz 5% i) 4 )
X5 G 1y I D00 ) i PR K

25 LTI AN R 0 A KRR AR R RO
AR N R W B R TG A 2 T EORE ) B R G
15 Y I R AR R B — o 1 2 S AR A
FEH E AT N TCE 0 I - - W - R - R
(FARIRIL ) = HE )T 6 X YL Sl it R 0 X 3
WP Ay SS.COD TP TN fil NO;-N ¥ B A 45 4
) P A8 2R, 2 W 0 A Sl 1) = A AR ) B 9 X
REWI R L T HEEH, 246 A0
AT 2 RIAN [R) B 7 () 190 5 A 11 0B 38 R SR R AE L Tt
AR A X DA T — T — 2 1 37 A s Tl 8 =X
KA AV TEVR S Fh 500, REAAE ) 1 LA
PRAZ 24 ) R oA 32 Al DA RS 43 i 1 ELAR R &
KA BEARFIT AR R L) & R 3 B
FIZ5G A (] AR 16 L) b 1 sl 75 e 0 B A AL, 5893
RAEREW)RE T 00 M D8R MR B R AR W) 2 RE
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