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Transfer Rules of Soil Nutrients in Collapsing Pluvial Fan

Zhang Yong' Ding Shuwen'? Wei Yujie' Wang Qiuxia'
(1. Research Center of Water and Soil Conservation, Huazhong Agricultural University, Wuhan 430070, China
2. Key Laboratory of Arable Land Conservation for Middle and Lower Reaches of Yangtze River,
Ministry of Agriculture, Wuhan 430070, China)

Abstract; Based on the RTK GPS positioning technology, the basic physical and chemical properties and
nutrient distribution of the collapsing pluvial fan were studied. Experiments with a typical collapsing
pluvial fan had been made in Tongcheng County, Hubei Province. It was found that the content of alkali
hydrolyzable nitrogen and available potassium were risen regularly with the increase of distance from the
fan starting point and available phosphorus was increased enormously, but no prominent partial regularity
increase was discovered. The study of the relationship between the nutrient contents and the main factors
revealed that the main nutrient contents showed a linear distribution with the sampling elevation and the
organic matter contents and a linear change with the square of clay content. The studied nutrients all
shared a distinctive movement in the horizontal direction with the flood and the diffusion, and
redistribution of alkali hydrolyzable nitrogen following the flood was more obvious than that of available
potassium.
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Fig.1 Location of study pluvial fan
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Fig.2 Sampling points in pluvial fan
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Tab.1 Soil properties in different areas
. A LU L/ CEC/ by A [C8 N VA 5 €7 i VA i € i i v
R (g-kg’]) pH fi (cmol-kg’l) S o> B Y% (mg-kg") (mg-kg’l) (mg-kg’l)
1 1.27 0. 11 6.11 £0.12 3.64 £0. 12 4.95+0.71 8.62 £1.53 1.89 +0. 28 4.18 £0.92
2 1.41 +0. 31 5.31 £0.05 2.75 0. 26 3.69 £0.71 8.97 £0. 46 1.71 £0.90 6.17 £1.23
3 1.25 £0.09 5.15+0.09 2.25 +0.08 2.63+1.12 7.76 £0.73 2.84 +£0.24 7.13 £2.19
4 1.40 +0. 19 5.15 +£0.07 2.88 +0.21 4.60 +0.91 11.06 +2. 89 1.95 +0. 19 6.69 £0.76
5 0.78 0. 21 5.29 £0.03 4.55+0.19 7.03 £1.27 11.50 £0. 37 1.81 0. 27 8.66 £2.34
6 1.60 +0. 31 5.81 +0.07 5.15+0.32 11.95 +2.31 13.79 £0.93 2.98 £0. 10 9.30 £3.76
7 2.64 +£0.47 5.93 £0. 04 5.82 +0.28 .51 +1.83 14.66 +1. 19 3.01 £0.36 30. 88 +4.39
8 3.10 £0. 16 5.40 +£0.09 6.72 £0.41 .43 £3.71 13.97 +1. 64 3.96 £0. 41 32.59 +7.62
9 9.07 0. 56 5.16 £0. 07 19.07 +0.79 .86 £5.13 31.60 +0. 60 4.08 +1.82 46.55 £6.21
10 6.15 +0.22 5.11 £0. 11 15.01 +1.12 .59 +9.12 22.49 £1.28 4.07 £0. 39 41.78 £7.12
11 2.41 +0. 16 5.37 £0. 12 5.45 +£0.62 .31 +2.71 13.99 +1.37 3.85+0.77 20.56 +3.55
12 2.64 +£0.19 5.00 £0.03 2.87 £0. 17 .34 +£3.76 10.38 +1.32 4.31 £1.02 15.17 £3. 18
13 1.98 0. 08 4.98 +0.01 3.08 +£0.37 .66 £3.19 15.99 +0. 41 2.96 £0.54 19.71 £2.01
14 3.59 £0.09 4.96 +0.02 8.47 £0.78 .80 +1.21 16.98 +4.29 3.12 £0. 42 17.05 £0. 54
15 6.63 +0.42 4.75 +0. 06 19.80 +0. 81 .05 +7.31 23.73 £2.27 4.74 1. 12 66.04 +7.39
16 3.59 £0.21 4.97 £0.04 3.43 £0.21 .79 £6.92 24.98 +3.12 3.12£1.21 23.05 +2.13
17 6.32 +0.27 5.25 +0.08 13.06 +0. 51 .98 +£2.76 20.62 +1.82 2.91+0.73 31. 11 +4. 62
18 7.51 £0.61 4.86 +0.07 21. 11 +0. 64 .95 +4.97 26.31 +2.38 4.52 +0. 89 63.57 +6.76
19 10.79 0. 18 4.99 +£0. 06 20. 68 +0. 69 .20 +6.79 36.49 £1.25 4.01 £0.78 46.87 £7.23
20 11.34 £1. 12 5.25 +0. 10 22.92 +0.77 .11 +4.66 50.84 +3.18 3.74 £0.29 47.30 £6. 17
21 8.67 £0.72 4.73 £0.09 16.87 +0. 29 .02 +£5.67 36.45 +2.39 3.30 £0. 86 31.70 +4.92

1.3 AhEEE

3 o SR A LR B A R0 R AT B A 2 RRE O
PE 3 B, 455 AL 114 [] 05 352 22 5300k Ry < WF e A [l JH A A AN
— P ity 4 I A A feft ] A/ e kA S 8, XX
B A 1] VAR BY A F A R LR A i Al i 2 80,
A L TR R T L 3 AR A B AR S I
A g, R A4 2 TR RORE O M o 7 PR 3R A
HEAT B DR 3R 4 [0 05 F0 22 o0 il 4 Il 8 R E R
PGSR NN S IS RO R A CINE B i (0 NP
B R B A ARAG R oA Y 256 il AT

1.4 HiEAE

S AR ER T AreGIS 9.3 Ab 3, A5G
f8i ] SPSS 18. 0 #4773 Hr , B AL 4t 7 B0k 4 ol 1 )
Matlab 7. 0, 3f: Fi Matlab 7. 0 .SPSS 18. 0 #4714 -

2 HRE5SMW

2.1 EAMERE R HE XM

FA ) HE AR B 2 By R 3 A 02 908 v R ARTE IR
I, BT A s B — R BB, 454 BN R
B RN s, AT AR ST IR A R AR 2,



£ 10 3]

K53 A b AR 3R 0 e RS ML R E 219

®2 TEMRMEXFHER

Tab.2 Soil parameters correlation coefficient

W% 2 e - - o f CEC R TATE TN i F AT TE LY A R i % W U ¢ AL
Wi Vi i L J ik H J i H

5 T -0.837* 0.280 -0.652""  0.594™  -0.532* -0.816"" -0.830"" -0.758" -0.819"
A LT -0.257  0.858*  0.796°°  0.752*"  0.855*  0.926"  0.766**  0.898*
pH fH -0.092 0.075 -0.053 -0.255 -0.272 -0.372 -0.338
CEC -0.958"  0.934*  0.848"  0.859"  0.649™  0.862*"
(LR § -0.979*  -0.817"™ -0.759* -0.592"* 0.771"
3L BT 43 % 0.745"* 0.742* 0.527 0.742**
R 43 5 0.897 ** 0.734 0.891
B AL A L 0. 655 ** 0. 869 **
T KA IO L 0.823 "

TE 505 R FH Pearson SUIMARE B, w0 | 435I 3R/RTE p <0. 01 A p <0. 05 /KT 3k 3 4% 2 3 g K.
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Fig.3  Distribution of clay content and main nutrients
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Tab.3 Fitted parameters of distribution of soil nutrient

model ( transport distance)

FEoTHRAE L a b c d R?
HEFRH B 0.926 0. 804 0. 005 3.180 0.932
WA TR 0.412 -1.322 0.032 8. 152 0. 803
e B 0.779 0. 441 0. 020 4.261 0. 635
)EE S 4.919 0.585 -0.021 -37.478 0.955
BERE 0.293  -0.227 0.001 0.730 0. 796

HAHE I —0.182 0.573 0.011 1.927 0.964
B B -0.255 0.093 0.001 5.801 0.674
E -0.388 -0.037 0.004 7.848 0.895

R 2.662  -1.214 0.030 -6.737 0.851

HERCER R T -1.357 -1.697 0.057 14.800 0.817
wi mH 8.854 -5.239 0.044 -57.885 0.974
R %% -13.750 -0.747 0.139 161.792 0.934
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0.635 DAL AR UG ML 5 45 5L, 55 Bt 11 114 B g 49
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0.293 mg/kg, HALH I N 2. 662 mg/kg, kB
PR A 14 7K V- B TR 2R K034 D IE 8, 1l P B
e RNACRIDE: Y| I3 9Tie 4 Al o) BIbF SR
B 2K R R RE AR KR R U T T B A2 K T A

5] 1) 80 R e W I W A KO IR RS T R B
AN R B B 32 K 3 VR TS e B Gl s . e
TR AN ) DX 38 P4, 7K BE 5 52 e = 500 A8 4k 22
R, 70 B AR /N XS0, K g A 8 52 e+ 43
IS FR 5T B A3 A A2 MR JE K S B9 YT RS e A
R T AE B B AR L N, B S BRI Y e A
MAatE oyl g, RO R E G TE W T
S, K T3 XU VD I HE R R OIR oK T B &R XA L
JoT % Jo b, 4 1 5 e R AR AR 2% R R PEAR IR
BE S5 40 55 5 B 0 BB 2R 43 A A B0 SR
MR 2
2.3 FoHESRTUHNE

HER B ISR A Bt A T R e e R 2 e &
e JRy E AT P53 A, 33X b o3 A 1 DX N AR R AR B I
T W2 o ik — 2B ST SR A AR BE A B Ry
I3 A RS UHEAE , O X 0 5% 23 12 0K SF- 07 18] 1 3% 3l R
WEFEHE G A A 00, T A B R i — 25 3 i, I R
BB HEAT AL, 5 43 B e AR A5 TR 3R 40 A 15 O,
N =aH +b0, +cC; +d (2)
KXrp H— i fE RS 2, m
A3 KT 6 R B B 00 B LB % DX I R A
AL(2) #ATHIG BRI S8k 4 ok,



55 10 1 TR SE A AR IR O A A BE Y 221
x4 TEFHIHRYEMNESH(SEER)
Tab.4 Fitted parameters of distribution of soil nutrient model( elevation)
Bt i & a b ¢ d R?
HE A - 16. 329 1.451 0. 005 1607.031 0.928
5 TR -5.292 -0.753 0. 041 527.702 0.788
T fft 5k H B 58. 050 0. 644 0. 038 -5665.315 0. 810
B % -81.830 0. 741 0. 021 7993. 747 0.938
AR -3.517 0.022 0. 001 346.732 0. 567
i TR 1. 462 0. 657 0.010 - 142.263 0. 903
R B -3.064 -0.714 0. 002 304. 402 0. 560
B % 1. 866 -0.255 0. 003 -178.275 0. 855
A -51.216 -1.728 0. 053 5025.356 0.815
i TR 12. 529 -1.306 0. 044 -1219. 404 0.797
ATk H B h - 64.779 3. 657 -0.028 6 352.358 0.789
B % 54.727 -8.115 0. 107 -5319.471 0.917
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PUA P FZ B K E] 0.560 LU F MR IR A 45 0L, m AR
BT RO, 1 m, Bl 0T UREAR 1. 633 me/ kg, A%
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