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Table 1 Test soil nutrients contents and particles constituent
~ AU 2FER R PR OBRER EKEET AR - SR 21 %%
Ei=on AL = =4 M4 I 4 I
/(g'kg'l) /(g‘kg-l) /(g'kg'l) /(g'kg'l) /(mg~kg'l) /(mg‘kg‘l) /(mg~kg'l) 2~0.05 mm >0.05~0.002 mm <<0.002 mm
E 6.66 0.42 0.33 21.06 29.06 166.25 52.03 32.53 15.43
bRt 1.11 0.07 0.06 1.17 5.32 35.70 3.96 226 272
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Fig.l Rotation of wheat (horse bean) and maize (soybean) with shallow ridge cultivation, less tillage and straw mulching
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Table 2 Comparison of biological and economic yields of wheat -maize rotation of different tillage treatments

T4 )57 i/ (kg-hm ™)

Fim|
H1 H2 H3 H4

EA CKRED £ TR i 4.31%0.34 3.92+0.14 4.25+0.09 4.04+0.14
(2009-06—2009-09) IR R 13.34+1.02 12324116 12.42+0.22 12.770.83
NFE (BED LT 3.84+0.59 3.1440.58 2.67+0.30 3.1940.29
(2009-102010-05) R 7.98+0.46" 6.04+0.54° 5.46+0.38" 6.00+0.15
Tk CRED 3 TR 4.29+0.52 3.51+0.54 3.82+0.30 3.47+0.18
(2010-06—2010-09) e S 0614078 0.9350.15 0572015
NEE (T|ED £ TR i 4.57+0.40 3.9340.37 3.69+0.09 3.87+0.48
(2010-10—2011-05) R 9.601.01° 6.78+0.73° 6.33+0.32° 7.05+0.95
4 TP it 17.0120.65 14.50+0.50° 14.43+0.98° 14.57+0.71°
EW 41.32+1.56" 34.75+0.70° 34.14+1.96" 35.39+1.57"

T KM SPSS11.0 BAFUAT Rz T 2007, LSD ¥EZ AL, [FATLLERL, AR TREORZEFIAE] p<0.05 B# K. HI AESPERL H2 M —TARE
PRI A  H3 N E — FOREREE SR E,; H4 D2 —FORWMBHE, FIA.
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[ A B ) S 25 R R B S 25 22 57, T 2010 4F K75 [
KRG E R, EXRERMHBREE —wxE
S, (HI RIS R B MK

AR 2 N2 2Rt 2R F i 22 e 38 B 3 U B 3
M2 NMFREMRA AR REBEEEER (R
WIRTATIA, 55 M HAH LG, 22K 2R HHEIR BB 4E,
PR TEM A asr 5, W B T 2R HE;

T B RAEA AL BN A5 - R A B2, B
TR FH s A B 2 OO AR e - 2 2 NS AE R
(R4, HI A AR 2 238 & T304 3 M,
Hrp, SRR RER RS 0.26 kgkg, 5
TERE R 0.14 ke/kgs 2 ANECAE R IARE =R FH 23988 5
0.06 kg/kg, 7 5[ A A 03 R F 348 v ) = 22 AT
IR AN R UE FH AL B R R e vy, L RE S R A
s VEYIRE oK AR, DR 2R e B B4R
m, PR AESIHER KBRS TREAMAR. ©
AR, REFBMEEDS ERIEZEDRE, Z0E
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Table 3 Amount of nitrogen and phosphorus assimilated for 2 rotations of wheat-maize of different tillage treatments kg-hm™
R INFERE KA INFERE
b (2009-06—2009-09) (2009-10—2010-05) (2010-06—2010-09) (2010-10—2011-05)
N P,0s N P,0s N P,0s N P,0s
H1 154.33+10.33*  59.00+4.54 131.74+9.28" 36.78+3.30° 112.38+8.01 54.83+5.01 154.66+17.10° 39.97+3.07°
H2 126.96+10.97°  57.14+3.81 101.40+16.52° 28.85+4.81°  100.3748.33 47324521 115.14+14.08° 31.05+2.96°
H3 129.19+2.35° 59.47+1.14 90.07:£10.45" 25.44+2.90° 105.10+4.60 50.28+2.87 113.53+8.45" 29.15+0.71°
H4 131.50+5.98° 59.08+2.48 101.32+4.28"° 28.90+1.46" 99.64+2.73 46.87+1.71 111.69+22.94° 30.58+3.76°
e KH SPSS11.0 K AFUHMT Ry 2 /007, LSD VL2 B, [FFILE, AEFERRR % ik E p<0.05 AT .
F4 PME—FRK2 DRIEBE A AE IR F A AR HE
Table 4 Nitrogen and phosphorus relative utilization efficiency of 2 rotations of wheat-maize of different tillage treatments kg/kg
b 55 1 SR AR IR AR 26 55 1 AR A AR B F 26 55 2 AR A AR 26 55 2 SR AR IR WER 26
H1 0.21+0.08° 0.06+0.05° 0.14+0.06° 0.06+1.60°
H2 -0.02+0.11° 0.00+0.02° -0.07+0.07° -0.05+003 °
H3 -0.050.06° -0.00+0.03° -0.07+0.02° -0.05+0.02°
H4 0.00+0.01° 0.01+0.01° 0.02+0.11° -0.020.05°

E: RH] SPSS11.0 HA-HEAT SR ZRT7 2250, LSD kL HEAEL, RSIHER, NFTEEORZZ71EF] p<0.05 /K& AHXAI A4S H1. H2. H3 1 H4
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Fig.2 Runoff depth and sediment yield of 2 rotations of wheat—
maize of different treatments
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G 2 MR AR R, e R e ER,
FEYE 2 NRAEFIAZ RIFER R BN M= b 4
R ZESR, IR, FHEIIRII R K236 %,
2.3 EYESESHEEENERBR A

M 5 ATLUE /N — 2K 2 ANFRAE A 3 i AR
A EW K MR 83~133 mg/m?, 34 105.48 mg/m’;
HhRWERERAE N 38~64 mg/m?® (5 i A £k
S 43%~51%, I 48%; KAAE KR AT N 45~
74 mg/m®, AT LB RN 49%~57%, Pk
52%. 2009 4 6 4 2010 4F 5 H#ES: 2 7845 AL H R I
MAZRRKE R BDEREZIKEREZRAEERA
§3, M 2010 4E 6 H & 2011 4F 5 Hi%E4: 2 76 AN A kb 3
R 9 V0 3R AR U K R 1 L HA o SR A R i 38 i T 3L

fly b B, T 4x 3 AL EE K AR R R R E R VRA
BF. & s v, SOBEEmBERRAREN 19~
39 mg/m?®, “FHH 26.67 mg/m®; H RV kR
A 14~31 mg/m?, FI4H 20.21 mg/m*; KR K
B 3~11 mg/m®, V¥4 6.46 mg/m®; bk E M
TR AR B 2500 O 1 40 0P 3 o BT B R LR = 76% A1
24%. 2009 4 6 HZ 2010 4 5 H, UL H4 Ab#REDE
o 22 Uk B W e T AR A A B T At 3 ANAN [ Ak 3
MERRLBEEFAERE, TESKEBRERAESE
BB <. 2 a P AR b B ] Ye vb 2 1 3 Ui 2k DL
IR ACEE HA 23S T AR, 5 H4 AHEL, HI. H2.
H3 e ¥ i i 2K & 20 0 BRI 30.58% « 47.70% FlI
44.58%; HEMHKABERAEEZERAEE.

F5 TRABEBREMSSHE LR

Table 5 Forms and amounts of nitrogen and phosphorus losses under different tillage treatments

-2

mg-m
R PRI TEN HI1 H2 H3 H4
VR E 52.12+6.96 56.42+3.41 58.62+3.61 63.39+18.88
PR 21.83+6.28" 14.85+5.60° 14.79+3.57° 30.67+4.81°
) ) RAEEER 55.29+0.88 73.29+15.49 62.20+24.57 61.43+13.72
LSO SR s KRR 10.18+3.07 6.29+5.13 9.36+4.71 7.5143.72
HAE R 107.42+6.08 121.70+20.17 120.82+28.17 132.49+19.94
[/ usy 32.02+9.90 21.11£10.72 24.1543.16 38.18+6.69
PV ERE 38.00+5.01° 37.67+7.64° 47.88+7.88° 58.56+5.21°
PeVbiEE 18.67+1.97° 15.66+5.02° 17.54+6.75° 27.67+1.30°
. . IR 49.34+5.04 45.117.53 48.10£10.11 62.22+9.45
USROS s KRR 3.62+0.68 4.2440.69 4.17+0.96 6.27+1.94
HAE R 87.34+1.57° 82.78+15.14° 95.99+17.90° 120.8149.11°
T 2 S 22.30+2.44° 19.90+4.60° 21.70+7.40° 33.94+1.67°

E: KM SPSS11.0 B AT B K3 T7 220041, LSDVAZ TR, [FAATHAEL, AT EEIR 22185 p<0.05 /KT 535

TR0 2% 0H 2B BV A X R A 8 BR 3 i i 4
AR AR N S AT R 7 /T SO 1 < B bU e 2
G FIVE VDU B~ Vb, )5 8 Hh 3% 2 B
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FIEFR Y AR O . R — A N FE
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$E = S RHMED A= 1 LI i e 2 b R Gk A A S . AR
T 5 AR50 10 2B 98) 45 1) B AR DB Ve VD o /b U It 2% 1) D fig
Gy TR
2.4 g

A A BT 4 S5 T P T AS [ P8 S A 3 B A
Jit X A5 TELT T sk R 40 90 432 ol 5 | 1 38 R S A 2K ) R
W, FEAS S L LR A B e N B S S IR AR B K
=0, AR AL DR, K iE RS R
P W22 g8 it T 1) R A e i e, el T KA It
B 250 kg/hm™™, i JIE 5 A A . U0 T K it R O
130.8 kg/hm® , & T B 0 B KK F B it & &

234.4 kg/hm®P . RILBE I PE bR BBRAL G E B E
T MR A EOR X S A Rl R, PR RS E N
1T —2,

3 & i

SRR HAR LG, SR — ORI 2B A
AHHERG. M/EFAR SR E .. MERE RS
TELL 2 ANRAE R IS R = b =50 BRI 48.46%. 52.26%
F1 58.59%, VAR AR HIFFK 30.58%  47.70%
1 44.58%. W UL, VRZEVEAEBHHEREY E R AL G
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Effects of hedgerows and ridge cultivation on losses of nitrogen and
phosphorus of slope land in Three Gorges Reservoir area

Xia Lizhong, Ma Li, Yang Linzhang, Liu Guohua, Li Yundong
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Protective management of arable slope land plays an important role in protection of land resource and aquatic
environment in Three Gorges region, China. Base on the regional natural conditions and the utilization of the arable
slope land, four tillage modes with H1 (rotation of wheat and maize, wheat intercropped with horse bean, less tillage and
ridge cultivation), H2 (rotation of wheat and maize, with Vetiveria ziz anioides contour hedges intercropped at slop
length interval of 5m), H3 (rotation of wheat and maize, with alfalfa contour hedges intercropped at slop length interval
of 5Sm), H4 (rotation of wheat and maize, conventional management) were conducted from Oct. 2009 to Oct. 2011. The
differences of apparent recovery efficiency and Agronomic efficiency of applied nitrogen and phosphorus between
treatments were discussed, as well as nitrogen and phosphorus losses through slope land surface runoff were analyzed.
The results showed that compared with H4, H1 increased phosphorus use efficiency by 0.06 kg/kg. No significant
difference of biological and economic production, apparent recovery efficiency and agronomic efficiency of applied
nitrogen and phosphorus was observed among H2. H3 and H4, which showed intercropping with Vetiveria ziz anioides
or alfalfa contour hedges wouldn’t lead to the reduction of production. Furthermore significant effects on reducing soil
erosion and sediment phosphorus loss were observed for H1. H2 and H3. Compared with H4, and sediment losses for H1,
H2 and H3 decreased by 48.46%, 52.26% and 58.59% respectively, and sediment phosphorus losses decreased by
30.58%, 47.70% and 44.58% respectively.

Key words: nitrogen, phosphorus, runoff, slope land, shallow ridge cultivation, contour hedges



