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Nitrogen and Phosphorus Loss in Different Land Use Types and Its Response to

Environmental Factors in the Three Gorges Reservoir Area
ZENG Li-xiong' , HUANG Zhi-lin', XIAO Wen-fa', TIAN Yao-wu'”

(1. Key Laboratory of Forest Ecology and Environment, State Forestry Administration, Research Institute of Forest Ecology,
Environment and Protection, Chinese Academy of Forestry, Beijing 100091, China; 2. College of Forestry, Henan University of
Science and Technology, Luoyang 471003, China)

Abstract: The control of agricultural non-point source pollution ( AGNPS) is an urgent problem to be solved for the ecological
environment construction in the Three Gorges Reservoir Area. We analyzed the nitrogen (N) and phosphorus (P) loss and its response
to environmental factors through monitoring the nutrient loss in different land use types after returning farmland to forest. The results
showed that; (DThe variability of nutrient concentration loss was strong in different land use types under different rainfall conditions,
and the variability in the concentration of available nutrient was much higher than that of total nutrient; @Compared to farmland, the
annual phosphorus loss of different land use types was reduced by 84. 53% -91. 61% after returning farmland to forest; the reduction of
annual nitrogen loss was not significant except Chinese chestnut forest ( Castanea mollissima) and arbor forest, and the nitrogen loss
was much higher than the phosphorus loss in all land use types; )The particle phosphorus and nitrate nitrogen (NO,; -N) were the
main forms of the phosphorus and nitrogen loss, respectively; @The nutrient loss of tea garden ( Camellia sinensis) and bamboo forest
( Phyllostachys pubescens) showed a good correlation with precipitation, and the correlation of phosphorus was better than that of
nitrogen, but there was no significant relation with the rainfall intensity ; GThe coverage of vegetation, tree layer and litter had a great
influence on the loss of total nitrogen(TN). NO; -N loss was highly influenced by the ammonium nitrogen ( NH, -N) content in the
surface soil, and P loss mainly by the total phosphorus (TP) and sand content in the soil.

Key words : Lanlingxi watershed; returning farmland to forest; nutrient loss; environmental factors
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1.1 AR5 XA

TR 5% b s Ry = 2 A X 2% VR /N, 2 bR
AV RHR BRA MR TE X, Hikb 110°56'E,30°50'N, ThI £
241 600 hm®. /IR PG = AR AR, VU AR = TR 1 400
m, FIE R AL KA BRI R R E At SRR R
HEPERS 2%, IR 500 m LLR LZSRE , MrOE . M
A o8 3,500 m LU _EEFNREAR . RS ( Pinus
massoniana ) W EM . ¥R ( Pinus and Quercus ) 138
A
1.2 W5k
1.2.1 Ru/DXEE

R A /NS P9 A A FH 9 D7 SRR BE A AR A A
P BT /NX 20 4, BAMRFL/N X 1
FLMIALS m x20 m. ¥5 59+ A O =0 Fe A RK
(74 BEEMR (5 ) | Mt (2 A4) . Z5 b (2
AL PIR(2 AN R (2 1)

T2009 4E 8 H X It A7 428 Uik /1N DX 1) M 354 B
epE | WA MR TR B EAT T A JERT T
WX 0 ~5 em HIHEERE 3 AT (100 em’) £
fn AT B I, RIEUACEE 1 kg TR A HRERE S4BT
a3
1.2.2  HEAPRE

XPAR it/ N DX 0 s ] A7 2009 4 4 H ~ 2009
AE 10 7 HORAE R MR AR 28 IR, 2009 4F 2% fR
NN 4 ~ 10 H MREK i 5 2400 84% I L H %
K >10 mm, HFEKIEE >5 mm-h ™' A
EERAAE 6 ~10 A, ABFFEIA R 4 ~ 10 H (14 10
FEATT DR 2009 4F 2% B /N i i R A2 I 0
BRFIE.

TR BRI 1R IS 37 RPN B /N X SR AR T
S SR IE R AR L T R KRRV WL LR TR
GFE REAMCE ARG ISR A R e s
(0] 37 35 19 SI2 3 38 9 T 4°C 1 e VK AR AR . IR 52
JITAT A it Je K 45 T, A ARt T YRR b 1
GRS
1.2.3  FESINRE J7 ik

500 mL ZKHEIE R BEARI uE , W E KR g e v
Tt 7340 500 mL KFEIGE 3753, BT A 48 RTE 48 h
P

MR AKEE B T8 b A pH fH, BBk
(TP) ., IEBEAREE (OP) . A (TN)., &R
(NH, -N) . fZAZ(NO; -N) A A% (NO, -N).
pH {HHE K F] HANNA A A A9 pH 211A #Y pH if
W 5 TP 2k A B FR ¥ IH 4k (120°C ,200 kPa, H 1k
30 min) , RAVFHEE T L (L TN SR A o 6 FR 4 1
1£.(120°C ,200 kPa, 54k 30 min) , B K L@ 7K
FEZE 0.45 pm U8B 38 5, H & KA A 7 W
smartchem140 R4k 2% [B] W43 1400 %€ OP . NH, -N |
NO; -NFINO, -N. Byl 7 342 lbnife it
//T?(H,ISW‘

T Y O E AR AR A B LB | dEE
BALBE | BALBRE  AH gk, kS
FURYRL & 5, b2 M I W F8 bR A pH., BBk
(TP) . LB (AP) . MA(TN) . A A (NH, -N)
IS Z(NO; -N). JrA 38 Efb o i 0l 2 3
EV/REL (DRt MR VAN
1.2.4  FdlEabs

(1) A7) 4= b ) FH 288 78 5% 43 3k 2K AF S 28 9k B2
E:!

Z il

k=1

>R,
L e RIS | MR | AT TR IR A
PPREE jmg-L™" 5 ¢ R ARER | DMRIANES j 175
TRPRTESS b R IR mg- L' R, 2R i
MRIAHTES k W T R AR, m® ~hm 7%
n JE4 2009 AFHYFERTEL

A ) = A FH S R B 37 73 R ARS8 By £
A 7 2O ) (Y 25 AR T 32 5% 43Tk 2 A1 24 B 1Y)
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TR 5 R A 3R 200 2 B S50 A0, 60 5 3t SR A28 0 R - 45
1Rk, AHEFE R FEELEAE 2009 4 4 ~ 10 H R
B FR AT IR B PRV B IR AT I R A TR .
AL,
Lij = ;Ciijik (2)
X L RAE S | MR I j AR o048 br A R
PR R AT, g-hm ™25 ¢, S8 | DRI
B TR HRIRIES b B P R, mg - L
R EFRE | DNMRWMAHTESE kW% P (%) Hh R AR 0
it ,m’ ~hm ;5 n 248 2009 4 1R AL
AT A Hb A FH S A B AF 7 53 2R A ps A+ A
FJ5 AR R AR I AF 3% 3 i R B far i 24 (H. B
YR P 7 YA AN 85 W0 2 7 0 VR BE 1, DL AR i 3 4F

S AU AT
2 EREHHR

2.1 AS[E] iR AR R AR 1 3R 4 Tk
2. 1.1 R[] R S AR S5 R B
a1 prw, EREFN pH (HA SRR 7 ~
7.5 Z 1), 45 4 db A AT 2 A0 9 AR S A Rt s D 7E
10% LA, 22 5N K. AH At &% 57 0 v B 1 A8 S 1
D)2 S B S A [] - i R 21 78 e v 1 e R A
RMLHA5 A EERFULE R, BIERE, AR
AR S TR, 2B IR TR, L
B A RN A A Y AR S M R, R A FR AR
100% Lk I, TP F1 TN (1978 5 REUCK ZARFFTE 50%
Lt

F1 AELTHF AERERETENIREFLE / mg-L!
Table 1 Nutrient concentration in soil of different land use/mg-1 "
25l Eistn pH oP TP NH, -N NO; -N NO, -N TN
mean 7.17 0.72 1.17 1.69 5.75 0.24 16.20
max 7.79 3.33 3.63 9.90 31. 66 0.84 45.26
GIE N min 6. 60 0.04 0.28 0. 20 0.15 0. 01 4.85
st 0. 30 0.73 0.95 2.06 6.58 0.26 12. 60
v 4.15 102. 19 81.54 121.53 114. 50 109. 38 77.74
mean 7.31 0.45 0.47 0. 80 8.88 0.13 15.09
max 7.63 1. 47 1.29 3.53 12. 86 1.08 37.33
PN T min 6.78 0.09 0.18 0.01 3.75 0.00 6.41
st 0.22 0.27 0. 30 0. 87 2.57 0.24 6.90
ov 3.04 60. 55 63.36 108. 41 28.98 190. 25 45.73
mean 7.14 0.36 0.48 1.02 8.85 0.10 17.06
max 7.46 0.75 0.84 3.98 24.05 0.22 40. 65
A el min 6. 80 0.18 0.25 0.16 4.31 0.02 7.27
st 0.16 0.19 0.18 1.03 6.93 0.08 11.26
v 2.21 51.87 38.57 101. 18 78.32 73. 48 66. 03
mean 7.44 0.54 0.70 1.01 6.51 0.19 7.94
max 8.41 0. 81 2.91 2.86 6. 80 0.54 8.95
3l min 7.03 0.07 0.21 0. 06 1.10 0. 04 1.84
st 0.54 0.96 0.28 0. 87 0.42 0.18 2.54
v 7.28 137.02 51.84 86. 45 16.03 98.37 54.79
mean 7.27 1. 11 1.35 1.78 5.22 0.19 12.22
max 7.90 3.31 3.33 9.29 14. 11 1.16 35.99
TrRAMR min 6.73 0.04 0.23 0.13 0.71 0.01 3.09
st 0.28 0.76 0.76 2.13 3.81 0.21 8.59
ov 3.91 68. 58 56.35 119.97 73.05 109. 02 70.27
mean 7.34 0.92 1.13 1.72 7.09 0.23 14.79
max 7.82 2. 14 2.23 9.29 14.05 0. 69 37.30
Ak min 6.67 0.13 0. 30 0.02 1.58 0.02 2.77
st 0.33 0.59 0.56 2.55 4.18 0. 20 9.29
v 4.46 64.19 48.94 148. 67 58.96 88. 42 62.83

AN 7] = bR FH 288 80 b 3R A28 G Y TP VR B2 1) R/ )N
AR R TR A (1,35 mg-L~") > B SEbk (1. 17
rng-Lfl) > AT HK (1.13 mg-Lfl) > &k H (0.7

mg-L") > A (0.48 mg-L™") > [ (0.47
mg-L~). RGN - HEF 4 i E L % 9,
M RAR VL T IR R B - SR B i LAY DG &R 22 )
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K T A

PP UL R AR R X PR PR 7 114 g )i 3393

BRAEMO ~5 em HIEP BB S EA5 1.2
g-kg " R TA MR P 2SR o v (R R AR I
R ARIEENHA 0.7 mg L' K T IR AM
MOBEMRFATAR, AT AR 0 ~5 em I SR

IR, K B b AR I 0T BE S R R 4 I vk A B
REVER. T ARMAR D22 B T3, ik A K
HANF IR E (B TP TN 3 26 R 0 L 4%
1, AR ARMER)Z 15 0 et o 350 T A £

i HA0.34 g-kg ™', T LA AR IRAR, ORISR, AT RE R 3 U 7 o0 i A A PR R Y
M AME 2R MR AR B 5 RS R,

A B AR CPE, RSB T 1S
It AP 32 B A PR R 8 5.

ANTE) A PSS A R AR TN Ve B B R/
N R/NF 5 TP AR KB 225, BAK Rt
WP (17.06 mg-L~") > A ZEM(16.20 mg-L~") >
250 (15.09 mg-L™") > A#K(14.79 mg-L™") > F¢
AM(12.22 mg-L™") > &M (7.94 mg-L™"). R4k
FH Ak, HoAth 4 b ) FH 2 B0 TN (1 37 25 ¥ B #0AE 10
mg- L1 AT TN Yt 2 e FEAR AT BB 5 & i Hh R A2 U
FRIEA O, A B i Bl /b {H 38 3 RS 7K

2.1.2 [ b ) P TR AR SR o vk A
PS¢

b AR UL A% SR A8 b (W) A7 AR B4 AR S
(F2). Hb B M4 R AE 25 Rk L Bl
pH EL A4 T i T A 25 AT, (H i AR ) pH (B X 1
KR BEE MR, IEWERR R 10 & i 5 B
PR FRYIEAE. ARIESR R Z 1K R AP —
TE 2257 | A A SR AF 25 AT B ) S T
17T 285 R L 285 ) 34 T i e ARG, S A 25 R B A
R B IEAR R

®2 AEESHRSREEHEXRY

Table 2 Correlation coefficient among concentrations of different forms of nutrients

pH op TP NH; -N NO; -N NO; -N W
pH — 0.137 0.053 ~0.453" " ~0.446"* -0.394" " 0. 096
oP — 0.907** 0.298 " 0.351" 0.469 " 0.637"*
TP — 0.448 " * 0.200 0.597%* 0.543 "
NH, -N — -0.334%* 0.490** 0. 007
NO; -N — -0.096 0.706 " *
NO; -N — 0.292*
TN —

1) = f£30.01 <P<0.05, = =03 P <0.01, F[H

2.2 AN[E] R ISR AR I 2R S R

ANTA] A PSSR 43 B AR It 2R 7 17 2 952 50
J ) ELEWIER bR, X FR A AR B iR B AR R
PSR B ATAEL, 2L R IE NI F
Hb ) FH 28 AU U R A A DR /N IR A Ak
(521.55 g-hm ) > #f &l (80. 66 g-hm ™) > %% [l
(67.30 g-hm ) > 77Tk (63.58 g-hm™?) > Hx FEAk
(47.16 g+hm?) > FR AR (43.78 g-hm *) A HI )
RS R 0/ A G T A =i = I w7 1 i VA = 4
TR AMHLZAR T OP F1 TP Ak BE#TAEH & , (H
TR EAIRAF 7K £ AR FEDIRE , T AMREE R (1045
Ui AT T A A S A T e AR . IR R Y
TEALGIE A5 b | AR e A0 AT AR T B 2 R ik 2K 171
far () HAG 7 404 909% A2 A7, A MR I L4514 5
70% |, i 4% T A 3X — HL 0 24T 40% |, d B A T i
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Fig. 1 Nutrient loss load of different land use types
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