32
ﬁé‘b ;’; %H @t&J T b (D

/IR JNMENTSCIENCE
PAik: http://www.aes.org.cn

T B AHFIE R YR RO RBER H 9 ST IT
XIS, FREE, B, XIS

FIHASL:

XM, AR, TUF, 55 A R R B IR SOULAY S i DTS AR EERR AR, 2020, 39(6):
1332-1341.

TEZR R BE View online: https:/doi.org/10.11654/jaes.2019-1334

FETT BRI HAB S

Articles you may be interested in

VR e - R S A A X R U U s
B, X H, BN, TkE AR, xR, AR, IR, RER S, 4k
LV FRBE R3] 2016, 35(1): 129-138  hitps:/doi.org/10.11654/jaes.2016.01.018

P L - I 0 T 5 75 e ) SR - T SWA TR LIS

SRIATH, FEZEER, SRS, 1R T4, 2R, £

IR 244 2019, 38(3): 650-658  hitps://doi.org/10.11654/jaes.2018-0843
R Al DX 35 T AN ) ) P 5 K 2 Bl 2 1 X U R R 4

PR, RS, (AN, I8, T30, X iR, B 5EE
LV IR 224 . 2018, 37(4): 756-765  hitps://doi.org/10.11654/jaes.2017-1486

BT CLUE-SHY AR b A A2 A T 55 ST G 67 far 3 By

FIEE, X E, [T, 387157

LMV IAETRL A2 4]. 2018, 37(4): 747755 https://doi.org/10.11654/jaes.2017-1500
iﬂﬁ%lJFFJ%RzﬂTA#/ﬁﬂ}'zomﬁihﬂzﬂlﬁEﬂ?%ﬁﬁ*mmﬁeﬁf SRR

Al Rl 4R. 2017, 36(4): 734-742 https://doi.org/10.11654/jaes.2016-1371

KEMIE AT, RFHEZBHRE R

Jo


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2019-1334
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016.01.018
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-0843
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-1486
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-1500
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016-1371

2020,39(6): 1332-1341 R W ®E R FE F R 202046 H

Journal of Agro-Environment Science

XOMG, SREEL, EOWE, S MRS R IR SR LA SO i L E D). R FRETRE A 241, 2020, 39(6) -
1332-1341.

LIU Peng, ZHANG Zi—xia, WANG Yan, et al. Effect of land use and the source—sink landscape on nitrogen and phosphorus export in the
Puzhehei watershed[J]. Journal of Agro—Environment Science, 2020, 39(6): 1332—-1341.

Piges L% 0SID

ﬁ%““umﬂiii@fu}zﬁ&w C” E H’JEL@KQHU IIZH ﬂﬂf"ﬁﬁjt

;‘UJ }w—%l g Jl‘br:F‘l i ,!1)1'_2* ‘dﬁ.;};§3

(LU MO K 2F A S S IREE B, BB 6502245 2. PUpg Rl K2 A BALiFoE e, FRBH 650224 ; 3. m & 1 MR A AR 3 AR
S5 ge i o SL 00w, B 650224)

W E DUE R MBS i B 3 2R O I X &2 R I R 43Ol 26 AT RS FE A L L 2018 4F 3 AN K & I Bk R oK BB
o A | A5G- Lt AR A5 R R s UL R REAIE , SR FAAHE DG 238 T A 3 B A0 T 437, STt 4l il ‘iawﬁﬁ
B ERIER ., SRR /A B 2 A KSR K 30, 4 i 3D A R 28] v 38 52 91" S SR Sl /)N, TR S
W R A A R It R B ) R R S, AR G AR Y I SOU ) R 5 Bk K ST AR L ) OB B AR
ZREPERE BT K BT B R B G 3R 0 2 0 AR T 2 2l i 5 2 SR e Gl 1 A 2 SR IR S O A R A AR el Tk — A A
TR &8 5 3 7KW S0 2 i) A X F 36 0 (LWL 5 TP PO —P Al NH;-N ¥ 5L IEARE $E7kﬂ;ﬂiﬂ$7kﬂﬂﬂq‘ LWLI 5 fr A7 /K i f5 4
PR T —4 B8, LWLL 5 37K 309 TP B9 [0 1 B 408K, R2 9 0.856 , 6 W LW LI 7K JR A5 AR B9 i BEAE 11 K T 40 $EUE 80, %7k
JITA B TN A

SESBIA) : ) 5 SO S 5 28 B 47 fer X G AR B CLWLD) 5 Uk H 5 il 1 5 3

hESES X522 XHEHEREREA XEHS:1672-2043(2020)06-1332-10  doi:10.11654/jaes.2019-1334

Effect of land use and the source-sink landscape on nitrogen and phosphorus export in the Puzhehei water-
shed

LIU Peng', ZHANG Zi-xia', WANG Yan™, LIU Yun—gen®

(1.College of Ecology and Environment, Southwest Forestry University, Kunming 650224, China; 2.Rocky Desertification Research Insti-
tute, Southwest Forestry University, Kunming 650224, China; 3. Yunnan Key Laboratory for Ecological Environment Evolution and Pollu-
tion Control in Mountainous Rural Areas, Southwest Forestry University, Kunming 650224, China)

Abstract: Based on the water quality data, land use structure, and landscape index of 26 sub—watersheds in Puzhehei examined from April
to October 2018, the relationship between N and P export and the landscape index was analyzed by correlation analysis, redundancy analy-
sis, and regression analysis. Our data showed that N and P export in the high—water period was higher, the amount of sink landscapes de-
creased, and the amount of source landscapes increased in the whole basin from the periphery areas to the middle areas. Farmland was the
main source landscape and waters had the function of a sink landscape. The farmland, water, patch density (PD), and Shannon’s diversity
index (SHDI) were significantly related to water quality, which meant that agricultural activities were the main sources of N and P export

and the landscape fragmentation degree promoted this ecological process. There was a positive correlation between the location—weighted
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landscape contrast index (LWLI) and total phosphorus (TP), PO%—P, and NH;—N. The LWLI and all the water quality parameters were in

the same quadrant. The regression coefficient(R*) between the LWLI and TP was 0.856 during the high—water period, which meant that the

LWLI was better than the traditional landscape index for explaining water quality parameters. This has great significance for water quality

assessment and prediction.

Keywords: land use; landscape pattern; location—weighted landscape contrast index (LWLI); nitrogen export; phosphorus export; Puzhehei
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Fz2 KERIEHRIEIR ST (n=26)
Table 2 Descriptive statistics of water quality parameter(n=26)
K Bt KR f/MA BRME ¥E bRz 5 S L

Period Water quality parameter Min/mg- L™ Max/mg- L™ Average/mg- L SD cv

iz 39 TP 0.01 0.27 0.04 0.05 1.36
Low—water period N 0.01 3.76 0.62 0.85 1.38
PO; -P 0.01 0.12 0.02 0.02 1.18

NHi-N 0.15 1.31 0.44 0.31 0.70

TOC 1.18 9.02 531 2.01 0.38

FKI TP 0.01 0.31 0.08 0.08 1.01
High-water period ™ 0.38 3.03 1.58 0.75 0.48
PO; P 0.01 0.13 0.03 0.04 1.28

NHi-N 0.08 1.86 0.66 0.54 0.82

TOC 4.87 18.63 8.05 2.63 0.33

KW TP 0.01 0.14 0.04 0.03 0.72
Normal-water period ™ 0.50 3.69 1.44 0.83 0.58
PO;-P 0.01 0.12 0.03 0.02 0.82

NHi-N 0.04 0.94 0.29 0.25 0.86

TOC 3.94 1951 9.69 3.97 0.41
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SR, LWLL 5 NHI-N (R 56 2 5 = o 0.549,
HKIEPOT-P. F /KB LWL TP A et Kk,
FIOE R A 0.896, H - NHI-N. ~F KA R 3,
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W TOCH L B #E XK AR . TN 5 LWLI 22 [8] i A S 1
22T AR AL FE M B AUV K A A AE A S 2 T AR
Ko KA EF K Bl S 0, TP 5 LWLLEY
AH e R B 508, H 5 PO —P  NH;-N AYAH & 22 5L
BN . RPLGEE R T &SR E PR
TE IR 2R R0 WL R 5 8 () LW L3S 880, BE I b S5z
IR B A IR D
24 TP ASVEESR BHHNXR
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WTCARSE . AR PO —P S BEH35 B N AR SL
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3 LWLI 5K E$E#RZ B Pearson 1K 153 (n=26)

Table 3 Pearson correlation analysis between LWLI and water parameters (n=26)

[ B% Period HEULAE 2L Landscape index TP TN PO -P NH;-N TOC

i 7K Low—water period LWLI 0.450% 0.162 0.532%% 0.549%% 0.132
F2 7Kk 4] High-water period LWLI 0.896%* 0.035 0.479% 0.533%% -0.042
SF-7K 3 Normal—water period LWLI 0.421%* 0.544%% 0.415% 0.396 0.346

T #3808 P<0.05, B &G 6 3R0R P<0.01, M i AHOG . T

Note: * and ** represent significant correlations between water quality and LWLI at P<0.05 and P<0.01 levels, respectively. The same below.
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x4 VRS KFHEIRIIE XM (n=26)

Table 4 Correlation between landscape pattern index and water parameters (n=26)

IK SR Water quality parameter 7K B Low—water period

£k High—water period 7K # Normal—water period

TP PD 0.427%, CONT —0.443%
i 0.400%
TN LPI 0.558%* , ED —0.489%*

HEHE 0.464% , K I, -0.629%+

PO -P PD 0.551%*,SHDI 0.370%*
CONT -0.523%* , /K I, —0.396*
NH;-N PD 0.507** ,SHDI 0.366*
CONT -0.550%* , b 0.473*
TOC

K3k -0.485%* PD 0.383*,CONT-0.373*

JK I -0.639%*
JK I8 -0.550%*

LPI 0.408%*, #FH10.411%*
7KI5H-0.399%

LPI 0.369%, 7K3}—0.447%*

JK I -0.635%*

PD 0.342%,CONT-0.344*

1J10.469%* 1J10.335%
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Table 5 Regression analysis between indices of landscape pattern and quality index

[ B Period JKJFHEFR Water quality parameter
ik TP
Low—water period TN
PO%Y-P
NHi-N
oK TP
High-water period PO%—P
NHi-N
oKk TP
Normal-water period NHI-N

V143 H7 )5 2 Regression analysis equation R P
y=0.138L.WLI-0.027 0.203 0.021
¥=0.108LPI-10.12Far%+0.925 0.727 P<0.001
y=0.01PD+0.032SHDI-0.04 0.445 0.001
¥=6.815-0.102CONT 0.302 0.004
¥=0.322LWLI+0.001PD-0.125 0.856 P<0.001
y=0.001PD+0.014 0.359 0.001
y=0.011PD+0.012 0.375 0.001
y=3.008CONT-0.047 0.236 0.012
y=11.640-0.18CONT 0.226 0.014
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