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Distribution Characteristics and Erosion Risk of Nitrogen and Phosphorus in

Soils of Zhuangmu Town in Lake Wabuhu Basin

LI Ru-zhong, ZOU Yang, XU Jing-jing, DING Gui-zhen
(School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: To understand the loss risk of soil erosion in the Zhuangmu town in Lake Wabuhu watershed, concentration and spatial
distribution of nitrogen and phosphorus in 162 surface soil samples collected from the farmlands in ten administrative villages of the town
were investigated. The risk assessment was conducted by using the nitrogen and phosphorus index method after speciation analysis of
soil nitrogen and phosphorus. Based on ArcGIS technology, the spatial interpolation of total nitrogen (TN), total phosphorus (TP),
and bioavailable nitrogen and phosphorus contents as well as nitrogen and phosphorus index values were performed by means of Kriging
interpolation. The results show that, generally, average contents of TN and TP were obtained at 1.67 g-kg™' and 0.71 g-kg™",
respectively. And the mean concentration of bioavailable nitrogen and phosphorus were estimated at 0. 26 g-kg™' and 0.33 g-kg™',
accounting for 14.93% and 47.30% of TN and TP contents, respectively. Spatially, the samples with high concentration of TN were
mostly from Houji, Yangwan and Liuqian villages, whereas the samples sites with higher contents of TP located in Houji, Yangwan and
Zaolin villages. The mean values of nitrogen index ( NI) and phosphorus index (PI) for the whole town are 2.11 and 2. 13,
respectively. According to the numeric size of NI and PI, ten villages ranged in the order of Yangwan > Zhuangmu > Xueqiao > Liugian
> Lizhuang > Jingiao > Zaolin > Zhangwei > Houji > Xugang village. In general, the soil nitrogen loss is dominated by low and medium
risks in the Zhuangmu town, and high risk sporadically appears in local area of the Yangwan village. Like the nitrogen, soil phosphorus
loss risk also gives priority to low, and above medium risk concentrates in the Yangwan village as well.

Key words ; nitrogen index (NI) and phosphorus index (PI) ; total phosphorus( TP) ; bioavailable nitrogen and phosphorus; soil;

Lake Wabuhu basin; risk assessment
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Fig. 2 Spatial distribution of bioavailable nitrogen and phosphorus contents in soil
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Fig. 3 Spatial distribution of TN and TP contents in soil

I, 8 S e it P A2 R i 2 X - 4
TROEERE. NE 3 0L, SR RS
PEFS K. 7E 162 ASRFESUT E AT 0.50 gokg ™
HIREAS HREAS B0 34. 60% , Fr &4k T 0. 50 ~0. 70
g-kg 'Y 15 25.90% ,0.70 ~0.90 g-kg ™' 5 13.00% ,
0.90 ~1.00 g-kg ' 15 5.60% , & T 1.0 g-kg ™'l
07 19. 10% . 2l B B AR 1R R AF o 2 B4 v e
BEAERT, B IER EARRE, F 34 8 500k 844.3
763.9.,793.0 g-kg ™', FHSCHLE A S, 2 b X @A
TR R 24 b e | Bk, 32 FIVERE K R AN
PR /INZZ IR AE. AL 3 80T LA, ZE AT | akEF
B PEZERT R R AR 1 R 5 A b R 38 S 43
X, B w5 A B /D. W e R SR

MRS BINER, —H B SEIAE, &S
A=A RER S R E AT A L R
R A S0h BYES 2 AIES eIt
G 5] b T sl /L.
3.3 ERBHETRAS R RHIE
3.3.1 hHERMET

HLERA B A, ST A b A
MW T Z . 2T R R iR = &1,
FIEEM RGOk, 2 1S LA IR T 5 R T 3%
H T 22 RE T Y (AL iz IX 3 i) B K B sk, DL 3%
2. fESLEERE b RIER (3) fsk (4) T3 R h
KF R {H>4 148. 09, £ fH /N5 A6 5 FH 7K PR 3t 3%
e % DX oA TR 2 ol R - (A by 43



1056 7 B s 2 354
F2 EIEMTRI 2007 ~2011 R AEWE
Table 2 Monthly rainfall of Lake Wabuhu watershed during the years of 2007-2011

BRI [ 2/ mm

1 2 A 3 A 4 51 6 1 7H 8 9 A 10 H 11 A 12 J]
2007 13.5 55.3 76.5 77.9 65.9 68. 4 312.8 200. 7 92.4 29.9 23.6 22.7
2008 90.0 11.6 29.8 136. 3 68. 4 135.7 232.7 199.5 12.4 41.7 20.6 11.3
2009 20.3 70.0 66.2 49.6 95.6 140.7 192. 4 101.3 53.6 10. 1 105.2 49.6
2010 12.2 79.7 91.7 154.2 70.3 89.3 244.2 139.8 237.1 20.0 5.9 14.5
2011 9.0 26.2 37.2 8.7 49.5 172.9 181.8 250. 4 44.5 47.7 57.7 12.3

FEECBE L IS LKA o8 £, A i b Ery s, LR 3.

SR 65. 80% , HJE d 4 1, i 33.90% . &
1,2 T EAERFIE X N A A B R 350 TR Ik 4 48
AL R KA AR AR TR R FH SCRk [ 34 ] 04 1
EIEE A3 K R 0.253. A L E
SEPHBE AR 5 R, AR R A B A 55
P — 2 B8 B M sk AR MR, 2 BEOSCHR [ 35 ], AL
JEZEEE C fH R 0. 12, B4 AR H SEARER SR K 5
YEYIRC AR 7 =X, I [R] b BR AR A 33 0 4 b, E R
HEAK VA RAR R KAR B N 5838, — B B 9% T A&
BRI, SRRAE BT X UK R 1
Jiti S B K AR AR [R] , 2 BESCHR (36 ], 5 7K - AR FF
R 1 P {HR 0. 35.

JEZEFE TR M 36 AR 18 T Fe b S I g 2 A
B SR B T-22 5 X387 A — 3 B e AR
O, ) 0 3T 4% S P T A b DX 7 3 AR K
P K ABEOE R ) | & A A AR A% A7 A —

H 2% 3 W LA & A I 842 1l 48 B0 7
46.42 ~80. 40 Z [a], i F B & X H® A 7 55
D5 T Y 22 5, 2 1 A b 5 H X T B K % s
P v R o Sy = (R R R
TR Ay X AR BB R, xR L AR
th, - SRR P AR X A Sy 7™ R X8 3 A3 A A A
TSN AR R0 2L A BEEEA, DL KT
HB AR B
3.3.2 PRI AR AR

A A TEN AR, SRAE SRR A /N B
A TR 25 S T B Hh s SR A S A A A
A A5 SR A i P B8 ] K LRI ) Gz T, L
Fe 4. Hop AT HE B R R, {52 I 2T )
AR, WAz VA A DU) B 2 Yo 0 PU B WA BB AR . e T
FE BRI X E— A AT, PRI S IR
XA Ao LB 38 2 XU 114) B 2 5 i PR 7

®3 BNELEEMS

Table 3  Soil erosion indexes ¢

orresponding to different villages

I
S BN IR R IR BN SRR RN BENRR RN XA
+ R ME/1 (hm?-a) 7T 58.71 65. 65 71.91 54.92 71.91 50. 84 46. 42 65. 65 80. 40 62.28
x4 HEBEETF
Table 4  Distance factors for different villages
SH A T
WA R R SRR BN @M AR BRSO RN XIHEAS
B 2290/ km 0.97 2.08 3.07 3.66 3.64 2.32 2. 14 1.22 1.73 0.59
HE FCH/ km 6.88 8. 60 8. 14 9.43 14.54 13. 46 10. 49 11. 46 13.90 15.34

3.4 FBEILIC KU PEAL

ZZETCREN] R AR R 2 T R B R
DTk P A — B 2257 BRI X
FIoruk W4 R FIRAUE , 45 5 R s fnk 6. —fi
TOUT, FIEA IS A A LT H A4 R
By, EEEEEA R B A, B AR A R A
ERANT AR (14.93% ), I % KR A 1+
HEAE A TAEE R 0. 4. i T 3 A WA Sk

Wl o S S Y LU EROK (47.30% ) , s 4
SRR TRUERE N 1.

MIEHF 210 E , BT K3, KB EMFLLAE
YA ARG S ) AS ] it A it A 7 X R i A s
TE) A5 A ) RO O O AU AN AR ] 5 RS TR 1 )23
KA, HIRR D | BB KR T A N 2 A kR
AR 25, Wi, IR AT
DR - Fic B T BT R KU R 110 22 5 0 R 4 o
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i, A%, A RAEGEAE S AN, I T AR
SE. o JEETFAMES I 1,2, 4, 8 A0 43,
TBE 50 0.6,0.7,0.8,0.9 F 1.0 4. W
RV, AN [) 25 2 (9 7~ A RV 1 R0 A 26 IR 1) T R 1
TR, ARYEAHSESCIRS 2T IREE A PEBE A A AR =
Y | MR AR AL, 400 20 i 6 R A 8 R A
N TSR] e U S G bR e, L3R 5 gk 6. FEIL
Fehth b A (1) BT RATHR A 21 45 SRAE SR B 1Y

RWHERUE. R 7 A T8 TER A TR
BOFIIME. AR, 24 FEAH B A4 A BRI B 5 AT
BOMHGE , BIC U R TR AR K. SR 10 4
FTEOR B R TR BRI 2 ) R/NHERF 2 1
VB > FEZERT > B > XVRE > 22K > S0k
> AU > SRIFAT > ARERS > TR i, A 5L
A SRR B2 {E 0 2. 11, B BCF Y {E
2.13.

£S5 ARKRETENEZR
Table 5  Evaluation criterion of nitrogen loss risk
SERAH
T H H¥ ED B 1% th e B
1 2 4 8 10
+HLE/ g kg ™! 0.4 <1.2 1.2~1.5 1.5~1.8 1.8 ~2.5 >2.5
T AN it B/ kg - hm =2 0.9 0 ~100 100 ~200 200 ~400 400 ~ 600 > 600
ALt =X 0.8 JEHERE L FERIE RT3 S NRE AT >3 N R
AUt F 1] 0.7 GBS UESNEFS #HEK =2, F =
HAH
i H HF ED B i o = By
0.6 0.7 0.8 0.9 1.0
T Hl . 0<§ 2O~ io 1(1) ~625 250~850 1> 500
HRRT HE VAT B 5/ km 1 >3 2~3 1~2 0.5~1 <0.5
HEIITHE 25/ km 0.5 >20 15 ~20 10 ~15 5~10 <5
F6 BRERREITMER
Table 6 Evaluation criterion of phosphorus loss risk
EAH
i H HF ED B i o = By
1 2 4 8 10
T4 g kg ! 1 <0.5 0.5~0.7 0.7~0.9 0.9~1.0 >1.0
S WAL A i/ kg-hm —2 0.9 9 ~30 30 ~ 100 100 ~ 150 150 ~200 >200
BRALHE A =X 0.8 FEHAEAD HEHL FERIE RT3 SH WG T >3 S H R
WAL FH A ) 0.7 RS UERNCER BN ES =k =2
ERAE
g HF & I s h [ B
0.6 0.7 0.8 0.9 1.0
- HEl2 . O<§ 20~ io 10O ~625 250~850 1> 500
BT HE VAT B 25/ km 1 >3 2~3 1~2 0.5~1 <0.5
HE T RE 25/ km 0.5 >20 15 ~20 10 ~15 5~10 <5
F7 BB TEABEHTHE
Table 7 Mean values of soil nitrogen and phosphorus indexes in each administrative village
S T
WA BN R SRR BN @M AR BRSO RN XIEAS
AIEH 4.77 1.95 1.09 1.08 1.25 1.59 1.58 2.53 2.59 2.34
WEREL 4.85 2.61 1.06 1.18 0.98 1.67 1.62 2.48 2.62 2.38
AR 9.62 4.56 2.15 2.26 2.23 3.26 3.20 5.01 5.21 4.72

FESEB T M T B 1 DR, il 3R X A
NG AT 4 L, DA P A X IR X
SRR IR RS S o b e, WL 3R 8.

HRARE 2 SRAE U Y B B, B R 8 1Y
IR 45 0 M, M BT AreGIS B9 Kriging i {H 4K
4, gzt R SR A R AU R KU i B0 A I, UL
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Table 8 Rating standards for nitrogen and phosphorus

loss risk assessment

BS540 A% i i o]
HIEH <1 1~2 2-~5 >5
R EL <1 1~3 3~6 >6
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Fig. 4 Spatial distribution of nitrogen and phosphorus loss risk indexes
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