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Characteristics of Nitrogen and Phosphorus Losses Under Different Land-use
Types in Red Soil Hilly Area in Central Yunnan Province

YANG Xin, WANG Keqin, SONG Yali, ZHANG Yujian, LI Xiaolong
(College of Ecology and Environment s Southwest Forestry University s Kunming 650224, China)

Abstract: Three land use types (forest, shrub and farmland) in Cangfang small watershed in central Yunnan
Province were studied as the research sites to reveal the characteristics of runoff and nitrogen and phosphorus
losses in slope lands with different land use types in red soil hilly area. Runoff, nitrogen and phosphorus loss
forms, concentrations and loss amounts of different land use types were measured during natural rainfall in
rainy season in 2018, Characteristics of runoff, nitrogen and phosphorus losses in red soil hilly region were
studied. The results showed that: (1) there was a significant positive correlation between runoff and rainfall
and rainfall intensity under different land use types; the total runoff increased in the order: forest land (20.12
L/m?*)<shrub land (23.80 L/m?)<farmland (34.34 L/m®); the variation coefficients of various land use
types ranged from 0.14 to 0.64, and the difference was significant; (2) under natural rainfall conditions, the
average concentrations of TN, NOj; -N and NH; -N increased in the order: forest land (3.20, 2.08 and 0.50
mg/L)<shrub land (4.09, 2.57 and 0.58 mg/L.)<< armland (4.95, 3.16 and 0.88 mg/L), TP and PO, -P in-
creased in the order: forest land (3.43 and 1.95 mg/L.)<shrub land (4.33 and 2.57 mg/L)<farmland (5.82
and 3.61 mg/L); (3) dissolved nitrogen and phosphorus were the main pollutants of nitrogen and phosphor-
us pollution in runoff, among which NOj -N and PO; -P were the main forms in runoff (56.81% ~77.41%
and 50.12% ~76.64%); (4) the total losses of TN and TP under different land use types increased in the or-
der: forest land (59.96 and 65.47 mg/m®) < shrub land (98.92 and 102.95 mg/m?®)<farmland (170.28 and

200.94 mg/m?). Therefore, the nitrogen and phosphorus losses in the watershed can be reduced by increasing

s HH#1:2019-07-05 f&E B H#:2019-07-23
BB : =& E AR RI(2018BCO0D) s i A BHE T = X7 AA LT Z R A M AR S s S 2R (RSSO @ W H B R Ak
M Jay A 2 2 S 2R

E—1EE HUT(1996—) . &, m g iUE N B AR AR, RN S AESIKE S . E-mail: 1219174890@qq.com
BEES R (1985—) , &, I KA N L, EENFASREHENT . E-mail: songyalil 9851205@ sina.com



24 i o S S

27 4

the areas of forestland and shrub land, and the conversion of farmland to forest and shrub land can be carried

out, so as to slow down and prevent the soil erosion in the red soil hilly area of Yunnan Province.

Keywords: land-use types; nitrogen and phosphorus losses; runoff; red soil hilly area
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N T HRE /N, FHAR T AU 0T 4 vk 2 AR . AR
Hh Y PO SRR B /0N B SN (] A A 2SR R A
Uit T A TR 25 Wl o VAR 3 O K B I ) 19 7 22 R )
HE I AR T A E B 5 T 9 A S U AR T K AR T R
Rl 25, Hoh NO; -N R A E ik
) B (56.81% ~77.41%) . NH, -N 5 L& 1K,
AU TN B e B iy 8.16 % ~22.95% . 3% F % 2 il
TAE—E YT L 28 U U et U K, A i AR A
FHsRE X 5 BR 22 5 A R 4 R Y AR SR 4
R, MAEEMHEEIA NH-N 5 iS5 W
50 %0 » J2 R I 1l X 32 b A% gt A i 2 EE L, NO, -N
A 30 %, 3X AT BE A2 He A I8 b DX g S Ji 0] 1) X 4
R TR A 1 0 IR R B AR F /s k.
AWFFE N F L R 2SR 2 TP i h FE 20
AT E PO, -P/TP M 50.12%~76.64%), N
B FEABIES. X5 Yang Y M4 HF B
EV RS R —8. (R LR 2 A TP
JBT B Y B BT A T KA R IR AR B R S (0.02
mg/ L) W JE i1 K A & SR A UM N 25 A

AN TR) A b A T 2R AL AR kb A i ok ' 25 R T
+ R O A TR 7= A B AR I R0 U R R A
[F, FEAR R A & 22 R 8., Aosd . oA
] - o A 2SR TN A TP Wi 2k s 230 - pk
(59.96 F 65.47 mg/m?) <#E # # (98.92, 102.95
mg/m?)<Af&Hh (170.28,200.94 mg/m*) ., K HL AW
DL 2R R MR b A R 3K R A b e A R X
B2, DT AE 45 1 18 32 )23 4% 119 R0 W08 ot e 2 K X 45
1 I Z BV SRR L RN R T e i B A
IR g R T AR T e AR O R, R

Rl it - A9 E A KR S ST A b 5 T b R A I v O R
W4 8 JO kA R A R 5 T ARt R b LA U 2 A
AU SR A Y S 7K = B 455 Ty B A -, 4R 31 2 AP b 20 Wl 3
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AT R ARG - 18 60 Ml 9k 37 R0 b 2% 428 O 1 B8 1) WT B
AT AN TR £ b A 2SR TP 2% i Rk b s T
TN ik i, 32t TR R i A RAR i 7 X 2
AR R . TP w5 FL s 19 PO, -P W ) Bl 42 3
Wik MAHXT B R0 5 TN AP BURE S 0T 38 1 A ) 25 4T
AR BB B b I R R AR A e
RETR . (HAFER A AR b A FH 2S5 0% R O
Rt IR BB IR ) 9 5 20 1 FAAER  JE PR T B 2 ARt
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2R A KRR B A b R VR IR IS (9 D H
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AT 7= 26 L TR i 35 4 M AF AR T SR L ) 5
JE) Rl 1 A8 0 T DA B AR el
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(1) TR A b ) FH 2SR R 42 3 5 55 [ N i R

T A R N O AH O, AR U R Bk MR HE (20,12

L/m?)<<HE#E M1 (23.80 L/m?)<4f&#h(34.34 L/m?),

2 T H A 2 B Y A8 S RAAE 0.14~0.64 Z Ja), 22

N
(2) AR A H A FH 28 B AE & B 45 4 TN,

NO; -N Fl NH, -N Jfi & v 5 34 {f 2 20 b R (3,20,

2.08,0.50 mg/L)<JHEH1(4.09,2.57,0.58 mg/ L)< Hh

(4.95,3.16,0.88 mg/L), TP fil PO, -P Jfi &k FF ¥

H 2P0 Ak Hb (3.43,1.95 mg/L) <<HE R (4.33,2.57

mg/L)<feHh (5.82,3.61 mg/L) s IS A ZRTH

KA B g RS g, b NO; -N Al

PO, -P AR A B I 2 1) EBIE A (56.81 %0 ~177.41%

H50.12% ~76.64%) ;

(3) ANFE LA IR T TN f TP fik BE %

PIA : bH (59.96 F1 65.47 mg/m?) <JE H1H1 (98.92,

102.95 mg/m?) <4 #1 (170.28,200.94 mg/m?), %

MRS B Y A8 S RN 0.56,0.59, 22 S 3.

R T O R I R i, T A T B A R bR

by 0 b T AR O R R B R MR OE B TR, DL g%

Bli ¥ 2 7 21458 P B XK 32k .
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