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Effect of Different Soil Management Measures on Controlling Soil
Nitrogen and Phosphorus Loss from Slop Farmland
YU Yali', SHI Dongmei*, JIANG Ping'

(1. Chongqging Surveying and Design Institute of Water Resources, Electric
Power and Architecture ,Chongging 400020;2. College of Resources and Environment . Institute of

Soil and Water Conservation and Eco-environment . Southwest University . Chongging 400715)
Abstract: To effectively control soil erosion and non-point source pollution of slope-farmland in purple hilly
region the paper mainly studied the effect of different conservation measures on runoff, sediment and nutrient
loss at natural rainfall conditions and crop yield of slope farmland by runoff plots location observation meth-
od, which deeply revealed the effect of biological carbon, poly propylene amide and straw mulching measures
on controlling soil nutrient loss from slope farmland. Results indicated that: (1)Compared with the back-
ground value, the increase of soil nutrient content showed as SM (straw mulching) >PAM (polyacrylamide) >
BC (biological carbon), which indicated that the corn straw mulching measures could improve soil nutrient
best, followed by polyacrylamide. (2)The effects of different soil management measures to control the runoff
and sediment yield changed in order as SM>>PAM>BC. Measures of BC, PAM, SM could reduce runoff by
0.00%—54. 55%, 0. 00%—85. 79%, 0. 00%—92. 39%, respectively, and the amount of sediment yield
decreased by 2. 67%—47.78%, 5.87%—77.90%, 11.47%—90.17%. In the medium and heavy rain, the
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effect of protective measures on reducing runoff and sediment was significant, but it was wakened in rain-
storm. (3)The effect of soil management measures on controlling nitrogen loss was in order as SM>PAM™>
BC. Compared with CK, under medium and heavy rain conditions, the total nitrogen loss of protection meas-
ures was reduced by 16. 24%—76. 29% ., and hydrolytic nitrogen loss was reduced by 6. 21%—81. 93%;
under the rainstorm condition, nitrogen loss was reduced by (—11.74%)—11. 99% ; hydrolytic nitrogen loss
was reduced by (—9.87%)—17.39%. The results showed that corn straw mulching was the best method to
control nitrogen loss. (4) The effect of different soil management measures on controlling the phosphorus
loss was different. Protective measures of BC, PAM and SM under middle and heavy rain conditions could
control total phosphorus loss effectively (15.00%—81.44%), and the effect was weakened ((—6.68%)—
10. 98%) under rainstorm condition. Compared with CK, the effect of protection measures on increasing corn
grain yield was in order as SM (29. 43%)>PAM (19. 01%)>BC (12. 66%). The soil management measures
of biological carbon, polyacrylamide and straw mulching controlled soil nutrient loss from slope farmland
effectively, and straw mulching measure controlled the best.

Keywords: slop farmland; soil management measures; cultivated-layer; runoff and sediment yield; nutrient

loss; crop yield
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g/m’)>CK(2. 898 g/m’)>SM(2. 599 g/m”) ; A] & i
iR A S PR AR AL B PAM(2. 773 mg/m’) >
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T 5 < A () 9 A8 B R G T Sl 9 U SR U R B4 S SO 35

BC(2. 699 mg/m’) >CK (2. 657 mg/m’) >SM (2. 415
mg/m”) , 1 B 553 4 T Xl 38 I A R

E5%F B LG AN 7] A A PR e %o e Bk b - SR R
TR B B SO0 22 S 8 (R D, fEH K& T .
BC.PAM F1 SM 4> ifit 2 i F500F B 43 SRR AIG 15. 1596~
54.02%, 24. 70% ~81. 44%, 25. 06 % ~ 80. 91% , H: 7]
VSRR 2 B 4 W AR 4. 25% ~59. 53%, 12. 17% ~
87.49%,21.10% ~83. 96 %0 ; M 7E B W . K FZ W &1F T

BC.PAM, SM 4= f it 2% & 43 5l 9 /b (— 6. 6820) ~
(—2.25%),(—5.80%) ~(—1.66%),0. 87% ~10. 98%;
T Tl O o 43 ) R IR (— 2. 56%0) ~ (— 1. 60%0)
(—10.73%)~(—0.12%),3.55%~10.42%, *x 5HZ W
B4 800 A8 AR R AR AL, 3% B PR it 2 ) e R it BR
DI IREREAE TR 2R T A R A 380 42 o 9 38 0 R VR
1T ERFEFF 4 5 e AR 47 1) B 3 VR FH 5 EL IR T 588 8 7]
1 5353 - S4B i X I 2 A (1) 4 A

x5 ARATEEERABNEHBERETREANEHRE
H S8R R/ — ERMKEE CK B bR/ % IR U R N IR CK B %/ %
(H-H) (mm-+h") BC PAM SM BC PAM SM
4-07 0.94 ENN) 36. 45 47.36 76. 29 37. 87 33. 82 68. 48
5-15 2.70 KR 29. 40 38. 82 33. 45 6.21 13.89 54. 20
5-17 1.48 o 34. 16 63.05 70. 38 56. 54 51. 45 67.59
5-22 1.43 o 31.93 36. 87 45. 36 21.13 12.17 54. 66
5-26 2.02 EERi] 23.37 58.53 43. 50 55.95 73.53 69.93
6-01 2.34 K 26. 34 28.47 33.58 39. 70 53.97 72. 44
6-03 1. 44 EENNF) 58. 67 70.91 74.10 6.23 77.12 62. 48
6-04 3.30 K 59. 04 62.57 62. 90 58. 63 62.78 72.22
6-16 2.16 K 32. 85 27. 44 66.16 31.79 47. 49 55. 37
6-17 2.01 K 48. 85 53.37 51.16 24. 85 74. 38 61.45
6-18 1.77 g 32.16 36. 33 60. 31 25.59 63.53 77. 46
6-29 13.42 KN 2.33 —1.17 9. 30 2. 45 —2.94 17. 39
6-30 4,75 T —7.05 —4.21 11.99 —6.96 —2.02 15. 96
7-05 0.61 RN 16. 24 28.78 39.53 68.92 77.33 81.93
7-15 3.81 B —11.74 —5.70 9.42 —8.25 —9.87 8.99
7-23 3.97 T —1.42 —2.37 6.52 —3.24 —5.30 11.93
x6 ARATHEBTEEBEMMIETERBERKISME
H 1 R R it/ WA R/ (gem ) Al R R/ (mg + m™?)
(3-8 mm CK BC PAM SM CK BC PAM SM
4-07 34. 8 0.208 0.176 0.157 0.156 0.172 0. 164 0.139 0.135
5-15 37.8 0.238 0.190 0.119 0.068 0.177 0.167 0.083 0. 050
5-17 8.9 0.125 0.104 0. 069 0.024 0.095 0.078 0.054 0.016
5-22 27.2 0.248 0.199 0.185 0.127 0.179 0.165 0.157 0.103
5-26 12.1 0.109 0. 058 0.049 0.037 0. 080 0.033 0.022 0.026
6-01 39.7 0.520 0. 354 0. 384 0.225 0.418 0. 266 0. 348 0.179
6-03 11.5 0.136 0.103 0.025 0.026 0.114 0.087 0.014 0.018
6-04 29.7 0.964 0. 469 0. 395 0.408 0.613 0. 304 0.279 0.235
6-16 21.6 0.251 0.115 0.073 0.128 0.185 0.109 0.046 0.100
6-17 22.1 0.296 0.198 0.081 0.101 0.261 0.099 0.056 0. 090
6-18 12. 4 0.150 0.104 0.077 0.038 0.108 0.068 0. 060 0. 020
6-29 80. 5 2.754 2. 869 2.914 2.599 2.504 2.563 2.773 2.415
6-30 52.2 2. 898 2. 963 3.024 2. 580 2.657 2.699 2.719 2.394
7-05 23.2 0.111 0.064 0.073 0.036 0.063 0.046 0.032 0.022
7-15 76.2 0.503 0.537 0.520 0.499 0.483 0. 506 0.495 0.432
7-23 47.6 0. 385 0.406 0. 391 0.367 0. 352 0. 361 0.353 0.323

2.4 A[E) 8 E HE A TR X R H M AE M S 2 YR 0
12 8 n AN ) A A A ) A W e 2 e

#(P<C0.05), 5Xf MEAH LE, 048 PR i B AT B B iy

B FERON L o SMRSHEAE Y 77 i o S EORAT
R 3 245, 6~4 200. 8 kg/hm’ , 77 1 A8 {k B Ky

SM(4 200. 8 kg/hm*) >PAM(3 862. 7 kg/hm’) >BC
(3 656. 5 kg/hm?)>CK(3 245. 6 kg/hm?®) , 5 %} B AH [t ,

BC.PAM,SM 35|37 12. 66 %,19. 01%,29. 43% ; . %
MR MR AE 14 651, 2~16 250. 3 kg/hm? Z[a], 5 X}
AL . BC.PAM F1 SM 4% 548 7= 6. 08% ,3. 96 %,
10.91% . FH] 3 F 4+ 5845 FRAS it 35 o] 4 254 = VB
o, o RORRE R AT A i AOR e X
& RORFEFE A i il ) A R ) - R R A ik
HMEY A KT R e g & .



36 K AR TR AR %31 %
RT FRETEEEEENIEHEERBEEREINER LN
H 1t - R/ _— A g B CK %/ % AL PR B O B AN R CK s b R Y%
(H-H) (mm-h' BC PAM SM BC PAM SM
4-07 0.94 E 15. 15 24.70 25.06 4,25 18. 82 21. 10
5-15 2.70 KT 20. 34 50. 04 71.34 5.93 53. 39 72.03
5-17 1.48 CE 16. 68 44,59 80. 91 18.17 43.07 83.72
5-22 1.43 i 19. 99 25. 43 48.73 7.87 12.17 42.55
5-26 2.02 i 46. 70 55. 32 65. 87 59.53 72.48 67. 62
6-01 2.34 o] 31. 90 26. 21 56. 74 36. 50 16. 93 57.16
6-03 1. 44 i 24. 65 81. 44 80. 63 23.61 87. 49 83. 96
6-04 3. 30 F T 51.33 59.06 57. 62 50. 42 54. 58 61.71
6-16 2.16 KT 54. 02 71.12 48. 84 41. 20 75. 20 46. 02
6-17 2.01 KT 33. 20 72.57 65. 96 62.21 78. 41 65. 74
6-18 1.77 Co) 30. 70 48. 56 74. 45 36. 86 44. 29 81. 34
6-29 13.42 KBEWH  —4.19 —5.80 5.63 —2.33 —10.73 3.55
6-30 4.75 BT —2.95 —4.35 10. 98 —1.60 —2.34 9.88
7-05 0.61 i 42.17 34,21 67.51 26.97 49. 37 65.77
7-15 3.81 R —6.68 —3.26 0.87 —4.85 —2.63 10. 42
7-23 3.97 B —5.56 —1.66 4.68 —2.56 —0.12 8.29
#8 TRLEEREBIEDEDREE .55 4 5 RS P st 422 ) UK R BIOR e
i Ay / (kg + hm %) B CK 75/ % (4 AN ] A= S48 B e 4% o Wl 28 078 2 IR0 25 5
H Yt A 2 L N = P N = y
PR RAER RROTR BAWR Wi, BC.PAM FI SM 7£ h, R 4 0 T 42 il 4 0
CK 3245.6c 14651, 2¢ - — A s . s . o
BC 3656.5b  15542.3b 12. 66 6.08 VLK ()RR 05 (15. 0006 ~81. 4400) - NI AE AL 1 K
PAM  3862.7b 15232, 1b 19. 01 3. 96 ST AT AN I 59 ((—6.68%)~10.98%) ;5
SM___ 4200.8a 16250, 3a 29.43 10.91 X B L 3 S [ - 98 45 BIUHES E 5 SKORFARE 14 77 3000 75 30
3 & i SM(29. 43 %) >PAM(19. 01%)>BC(12. 66 %)

(1) RTR] A 845 PR it 359 7T A 5 v R 0 &
. SR EA L, R A IR R SM(F
) >PAMCE N Bt >BC(AE W ) . X2 A
it , BC,PAM 1 SM % jifi 43 51 3% Jn 1 20. 592,
27.94% ,42. 65% ; XF @ # >k Ui, BC.PAM Fl SM #
WA BN T 15. 00 % ,20. 00% , 35. 00 % » 3 HY £ K
il P o 1t o R R A RO B RO R
P 0 T e

(2) ASTR) - M BRS Jit Xof 3 Bk b 7= 300 7= 0 1 2 ol
RN 25 5 B I, LA o B B b 7 L VD KON 4 2 R
k1 SM=>PAM™>BC. BC.PAM HI SM i 7= ¥ 2y /b
FAFHH 0. 00%~54. 55%,0. 00 % ~85. 79%,0. 00 %5 ~
92.39%%0, = ¥b R W A F Ay Ry 2. 6796 ~47. 78,
5.87%~T77.90%,11.47%~90.17% . £ KW &
PR 38 A8 R il 0 DR VD AR R AR W L R
TR TR 25 E T - RS B il Vel A U D K A 55

(3) AN T[] - M4 PR sl A7 o) 280 28 U 2 38 K/ Sy
SM>PAM>BC, 55X} BEAH EL #2250 T L AR
it 4 A O BRI 16. 24 % ~76. 29 % , /K il A 2k i
BEARR 6. 2196 ~81. 93 %65 i 7E Z W . KRBT 2 1F 7. &R
TR > (— 11, 74%) ~11. 99 % 5 /K it LI 2k i
I IEAR (—9. 87 %) ~17.39% , 3¢ W 2E Hy 5 T 58 19
Y e A TR A B T A% R T S ) 4R 3R O R 1 Ak

BTk
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