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Effects of Different Management Practices on Nitrogen Runoff Losses from Sloping Yellow Soil
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Abstract : Runoff losses of nutrients from soils have aggravated water environmental pollution. A long—term experiment with maize—rape ro—
tation was conducted on sloping farming land of yellow soil in Central Guizhou Province from 2008 to 2012. The effects of six management
practices on runoff and nitrogen runoff losses were examined. The average runoff coefficient was 18.1% with a range of 15.1%~20.1%. The
coefficient of total nitrogen losses ranged from 0.81%~1.34%, with an average of 0.99%. The percentage of particulate N of total nitrogen
losses from runoff was the highest(46.9% ). Nitrate—N was the dominate form of total dissolved nitrogen with a 31.1% of total nitrogen loss.
The best management practice (optimized fertilization+contour cultivation+straw mulch+contour hedgerow ) could reduce total nitrogen loss—
es effectively, resulting in 25% less runoff than CK. The total nitrogen runoff losses(4.63 kg+hm™) and loss coefficient(0.81% ) were both
the lowest under this practice. Under conventional down the slope tillage, the runoff from optimized fertilization was almost the same as that
from the conventional fertilization, but the former reduced total nitrogen runoff losses by 23.2%. Under optimized fertilization, the runoff and
total nitrogen losses decreased by 6.7% and 7.3% respectively in contour cultivation, compared with conventional down the slope tillage. For
the practice with optimized fertilization+contour cultivation, the runoff and total nitrogen losses decreased respectively by 4.8% and 3.4% in
straw mulch as compared with no straw mulch. Under straw mulch+contour hedgerow, the runoff and total nitrogen losses were respectively
11.6% and 6.7% lower than those under straw mulch alone. Together, the present results suggest that optimized fertilization+contour cultiva—
tion+straw mulch+contour hedgerow would be effective management practice for reducing runoff and nitrogen losses in sloping farming land
of yellow soil.

Keywords: sloping farmland; runoff; nitrogen losses; management practices; yellow soil

175 B HA:2014-03-06

E LA R 5T (R FHIFE 15 (2010 03014-6-2) ; 5t /A BHLITRIINY F2(2009)3063 51; 5t 44 Q18T e 1 g5 L Wi R Be ]
8(2011)4002]; hr ek i 5 B 5L 2% 10 L TR & oAb (2012) 4003 51 Bt A FHE RIS FHE 5201314002 5

YEE BT - U (1977—) , BIBFFE 52, WA T W5 Y B 1A S VE D3R/ B T . E-mail: 18985581415@189.cn

*BIEEE R M E-mail:qs3761735@163.com



ST, 6 N VB M0 BRI M R 00 i PO R 1949

PR ) B R — . S SR
B 4 [ 8 T B 25.3% , 5 4 T LY
46.5% ; BRI L2 i 4 B T AR A 46.19%,
Je oM E AR BT SRR A UEAT R
PR I AR AL, HLK U R 8 R, K AR K
PR I r o B M 0 SR 2 BT, 5 M 7K L 3 2K TR
73 078.56 kn®, i S L BN EIFRAY 41.5% . K 1R
KRBT IR BN Z —, P R R IR R 5
PRI, AGE AR HILE 7 1 R, b 51— FR A1
SRR, AT OFFE RN, S BT PN — R 24 0%
8 AT T A F L3 P U IR R AR AR T, AT 5]
IR A KA S BT IR

R IR IR, NN GG AR R
$& Hh R A ORGP PB4 BRI, L P LR 280
o S R B A B SO e ) 1o P A A DL
RO, i ] A AN R A P it T A I Y e
e A7 M 00 S R R I T DA T AT ST LA
AR TS G RS (L M U O 6 S S a 78
FOR—IR AP AR AR T SRt A AR B, b
TR P TR 7 1L S A2 90 HH B 280 3R TR R I B 2 - B
AP RIZEOCR, AR A 208 il B e B el SR R Tk
IR AR THT IR TS G 7 A R AR A

| HREHE

1.1 AR XEHR

W I b BT T8 (1) 55 PH T RB X AE R X &, AR &
106°31", dt.2 26°26", #i 5t fHTHT 20 km , 3@ AHF], 1%
X b Ak S M R, B ARSI IR 22 AN K, AR 14.9
C, HHFEME 1100~1200 mm, J& 52 M (1) FEZER
R WS TR R R b LI SR i b, 39y
e, SRR (R 1), LR EORG U 1, o EgE, B
Fb o s BB R &8 Bl PR e L B 1510, J2 M
FEA ISR WA - B R AE A E AR A

.....................................................................................

s

TR s |

Bl 2RhREMTESHERE

F1 s tEESEAMIR(EE 0~20 cm)
Table 1 Basic properties of soil in studied area(0~20 cm)
AL/ 2R X AR AR
gkg gkg'  grkg” mg-kg! mgkg P
22.37 1.21 0.68 13.33 94.8 6.25
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Figure 1 Diagram of runoff experimental plot
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Table 2 Experimental treatments for runoff plots
AL TR AR X RE/NX HE Ak FH B AR At
CK ATEATART RE A8 B A1 3.10.18  HERMHGH - B HRACVR IR AR — Ui A s FOR AN 4 =i L IRIE 20% , 55—
CON B AE -+ MT3  BUARFE 5.7.16 IEAE 30% (S5, 565 —UGEAE S0% (RIS R = CHEHT , iR
B 20% , 55— UG AR 40% (D), 55 VB A 40% (25450
oPT R HHEAE + L3 L8 apag RO UGRIE 0TI, B GRIE 40% (R
OPT+TR Ak A + 25 9k 28 211,13 VRN . K, AR 2594 2237) BRI : 111E 70 em, BV 5 5] - X, bk
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o ﬁmhﬁim Vil 13D BRBE 43 em, B 8 547 CBEEE Y 60 975 bk - han) 33 S HF 300
FFFeL i SIS R Jy SO om. WU 7 911X BECRIH 12 7+ DX SR 30
OPT+TR+S+H M Akt HE+ R 39 2 1+ 1.9.17 Jikk - hm?
SRS F RS

AT PR R 2 7 B3 (P<0.05), Different letters in the same row mean significant difference at 0.05 level.

W7 [ R IR (S5 BB AL, JEF TR PR ) o
e 20  BEYE AP , ToKZE WS 20~25 em?, ZE5E 40 cm;
M2 20~25 em, 2258 30 em, F5FH 56 : FRANAE
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Table 3 Effectiveness of runoff interception under different treatments

AED Year ]Ei'f%; - ﬁ‘ﬁzﬁigﬁz z‘zpti‘)“ CK CON oPT OPT+TR ~ OPT+TR+S OPT+TR+S+H
2008 558.8 &3t Runoff/mm 184.56 173.50 172.50 170.20 163.94 158.56
eI Z B Coefficient/% 33.05 31.07 30.89 30.48 29.36 28.40
¢ CK J/b> Decrease/% 6.0 6.5 7.8 11.2 14.1
2009 625.4 &3 & Runoff/mm 88.07 80.71 79.56 77.54 75.27 71.41
7= 2 BU Coefficient/% 14.08 12.90 12.72 12.40 12.04 11.42
# CK J/b Decrease/% 8.4 9.7 12.0 14.5 18.9
2010 709.6 123 a Runoff/mm 155.38 149.38 140.22 125.17 11891 114.08
T BB Coefficient/% 21.90 21.05 19.76 17.64 16.76 16.08
B CK J#i2b Decrease/% 3.9 9.8 19.4 23.5 26.6
2011 901.5 &3t 7 Runoff/mm 162.02 148.83 143.24 134.51 132.21 116.15
P2 2 B Coefficient/% 17.97 16.51 15.89 14.92 14.67 12.88
# CK J§/b Decrease/% 8.1 11.6 17.0 18.4 28.3
2012 683.5 &3t 7 Runoff/mm 110.15 97.69 101.28 86.54 75.05 64.89
T BB Coefficient/% 16.12 14.29 14.82 12.66 10.98 9.49
# CK )i’V Decrease/% 11.3 8.1 214 31.9 41.1
SES Average 695.7 &3 & Runoff/mm 140.0+£39.67a 130.0+39.03ab 127.4+36.81bc118.8+37.66cd 113.1+38.28de 105.0+£38.12¢
P2 2 B Coefficient/% 20.1+7.51a  18.7+7.33ab  18.3+7.21bc 17.1£7.49¢d 16.3+7.39de  15.1+7.52¢
¢ CK J/b> Decrease/% 7.1£2.79¢ 9.0 £1.91c  15.2+£5.59bc 19.2+8.11ab 25.0£10.31a

T : RS Rl PR 3R 22 57 B35 (P<0.05 ).

Note: Different letters in the same column mean significant difference at 0.05 level.
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Table 4 Total nitrogen losses under different treatments

4bF T2 Runoff/ TN L it /g - b TN 43 St/

Treatment mim 2008 4 2009 4 2010 4 2011 4 2012 4 kg+hm™ Average
CK 140.03 2.99 0.96 3.80 1.66 0.84 2.05+1.30c
CON 130.02 8.10 3.87 10.87 6.28 5.78 6.98+2.65a
opPT 127.36 6.03 2.99 7.43 5.16 5.19 5.36x1.61b
OPT+TR 118.79 5.99 2.94 6.39 5.03 451 4.97+1.36b
OPT+TR+S 113.08 5.90 291 6.26 4.77 4.13 4.80+1.35b
OPT+TR+S+H 105.02 5.84 2.89 5.70 4.59 4.10 4.63+1.22b

T - RIS Rl R 3R 22 5 B35 (P<0.05)

Note; Different letters in the same column mean significant difference at 0.05 level.
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ANFEHIE T, ARIESE R AR EAR, A
TN B3k LAl . B —Ji R TE AR, NO;-N/
TN ) CK 575 , CON A%, AR K 26.6%~35.3% ,F
9k 31.1% ; NH;-N/TN D/ CK fx &, CON ik, ZFiE
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31.10% .12.58%F1 9.42%( & 2) .,
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Figure 2 Distribution of different nitrogen forms in

total nitrogen losses
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i 24.0% , KB 5 B E/KF B CON ik R
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U E AT Y€ S e
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K THSEAE R A R, e 2 s A O A b T
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R M T R, R B U D AR R ) AR B CK BRI
2591, DT K 2147 1] i b b 260 38 5% 40
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AR IIRAR, 5 FH S I B A R — 3L

ABIF5E 25 3% O v R U S S R
R IR A M OC R BN 0.965, SEEENT A
ST AR AR I SR U R FE T 45 SR 25 0L,
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Rl CK PR I T EVA U /o X AT RE 5 BaEAR
TR ik — A PR G R FMR A SRE A
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Table 5 Percentages of different nitrogen forms of total nitrogen losses under different treatments (% )
AEOY Year JiRIEAS HLH Percentage CK CON OPT OPT+TR OPT+TR+S OPT+TR+S+H
2008 NO;-N/TN 46.32 23.45 31.44 36.60 38.37 38.41
NH:;-N/TN 8.05 7.37 7.32 7.03 5.77 6.97
DON/TN 16.31 9.24 13.34 15.09 21.45 13.34
PN/TN 29.30 60.00 47.90 41.30 34.40 41.30
2009 NO;-N/TN 31.56 23.40 33.45 33.26 25.69 27.93
NH:-N/TN 16.09 8.19 11.09 9.94 10.57 9.68
DON/TN 12.25 8.78 14.38 12.73 10.88 11.28
PN/TN 40.10 59.60 41.10 44.10 52.90 51.10
2010 NO;-N/TN 10.87 10.00 3.17 6.53 6.17 9.26
NH:;-N/TN 14.75 6.79 10.64 5.24 3.81 4.65
DON/TN 4.76 5.04 4.14 3.53 2.99 6.35
PN/TN 69.60 78.20 82.00 84.70 87.00 79.70
2011 NO;-N/TN 45.30 47.06 3591 40.03 39.99 47.29
NH:-N/TN 5.96 3.48 3.27 2.39 3.22 1.57
DON/TN 17.92 19.99 2545 24.69 23.27 16.01
PN/TN 30.80 29.50 35.40 32.90 33.50 35.10
2012 NO;-N/TN 42.38 29.21 37.39 34.42 47.54 50.70
NH;-N/TN 28.29 8.83 22.79 20.18 17.44 11.10
DON/TN 10.73 9.40 13.70 15.14 9.09 6.24
PN/TN 18.60 52.60 26.10 30.30 25.90 32.00
1y NO;-N/TN 35.29+14.85a 26.62+13.42a 28.27+14.22a 30.17+13.46a 31.55+16.21a 34.72+16.74a
Average NH:;-N/TN 14.63+8.76a 6.93+2.08b 11.02+7.29ab 8.96+6.85ab 8.16+5.93b 6.79+3.83b
DON/TN 12.40+5.17a 10.49+5.61a 14.20+7.56a 14.24+7.54a 13.53+8.59a 10.64+4.31a
PN/TN 37.70£19.41b 56.00+17.58a 46.50+21.39ab  46.60+22.02ab  46.80+24.60ab  47.80+19.25ab

T : AT A R PR 30K 22 5 B35 (P<0.05)

Note: Different letters in the same row mean significant difference at 0.05 level.
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Table 6 Coefficients of total nitrogen losses

b an TR R B % T4
Treatment 2008 4F 2009 4F 2010 4F 2011 4F 2012 4 Average
CK — — — — — —

CON 1.911 0716 1738 1.136 1213  1.34320.48a
OPT 1369 0.561 1.005 0966 1202 1.02120.30ab
OPT+TR  1.350 0.547 0716 0931 1012 0.91120.31b
OPT+TR+S 1310 0540 0.681 0.861 0.909 0.860+0.29h
OPT+TR+S+H 1.284 0.535 0.525 0.810 0901 0.811x0.31b

T : [AIFAN Al 5 B3R 7R 22 57 .25 (P<0.05)
Note: Different letters in the same column mean significant difference

at 0.05 level.
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HINN LUBURL S o0 32, AN B i 505 0 55— Se R 5
SERVOBEH P R R IR TR LA A B IR AR
- RPEAE FEAT I, SR R R O LA
ROEAET 5 Bk, 29 b VRS = 172, iTRE
TR B RSN BN E TR, T A
MAZNEYE A EHEER S 25 A1, TR, 5
M A AR N - A B TR FE, dEHEYE A
IR IR A LABORE A I 2R 3 o £ 48 IR P-4 %
AT B AP RS AR B, R AR
31.1% , 5 25 BT 25 SR AR,

5a UEINZE R, B P B I S - oK
FEVERIEARETR LRI A B it P-4 RIS Ok R B
FE 0.81%~1.34%2 [i], F-34{H 0.99% , TEALAL jite A +4
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MBI (15.1° )36 BGHA , T 71 PY 2T 338 b A8 30 R F
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S RE BT A, 3 E/NT 1200, FR R R
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(DRI F L7 A TR 5—T H 80
ZH15.1%~20.1% , V-3 18.1% ; LUIALAK M NE + 4 3% 28
VE+RE A 56+ 55 B A S RO RO B, 77 i
64.9 mm, % CK Jk/1> 25.0%,

(2) e b S R B 0 R 2.05~6.98 kg
hm?, 548 0 i S A S E A G s AR AL 8 i 224
R A R, AR ENE R S 2B + A AT
i+ R AR T R RSO R e

(3) IS B IR R AR SRR LA PN i
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NH;-N 5 DON 23R 2 .
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1.34% , V3517 0.99% ; W3 # FLAHAE ) CON 8 RS
it EAE I R R = TR ZEE, DALt NE + 4%
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