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1.1 RIEXEER

WK RN, A B R LK L OREFAES
BTN o ZRH bl b AR YT 76 45 b 3 1) 4 2z B eyt /N
WL /6 BH WK R B R, 47 T 150427387 ~
115°43'06"E. 29°16'37"~29°17'40"N, M%) 80 hm?,
JE BT ZE R X, BRI, 2 AR B R
1350.9 mm, Z4EFHAH 16.7 C, FHBIEL 1650~
2100 h, ZEVFHLEY 249 d; HZ vk i, R
30~100 m, 3R 5°~25° p BRI DUAL 2 (gl 1
H s M PERE AR AT B SxE AR . IR X 12 pH
14 6.67, TIEAHUTN 8.64 g/kg,, =H N 0.55 g/kg,
2180 031 g/kg, &8 15.87 glkg, =0.1~2. =0.05~
0.1. =0.01~0.05. =0.002~0.01. <0.002 mm ki{Z )+
BT RSB NN 7.79%. 10.55%. 41.80%. 23.80%.
16.06%.
1.2 RIEigt

RIS W TR . B HEE . - . B
4 PhALEE, % 3 IRER .. F/NXBENLAT . E 2R
Ay IR B PR — R Y b, AR
W12 AN Ry 10°FIARUERRIL X, FEAN XA 58 5y 5
m, ACPESEKAN 20 m, /NXPURESSEAE 12 cm [ bE,
[ HH = R 20 cm, SR 30 cm,  FHZE HATREERRIAL, /)
X7 WA F S K R K T AR TS, DAk NX A2 ie
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Table 1 Design of experiment

b3 HoAtHik
Treatments Other description
Wt P
Bare land(CK) BPRA R 2
WLBBE VBB (3 70 cm. 75 30cm, “F[)
Downslope tillage
NGB+ 40 5

IR 2, IR IT IR 5 m a5
2 2 4798 30 em F AR AL
B GRS M) Biphlc

Downslope tillage+ hedgerow
BB

Transversal slope tillage

1.3 RIEITE

RIHT, /DXt AR 2.5 kg (NL Py K &S
B A 16%) , HEEEEREAL 1 kg (P,0s=12% . 1%
P =18%) o 2011 4F 6 H Ay BloR & B & oK & G
Bl BBl KRG , KE MR AEZRRm L, 178
30 cm, FREE 35 cm, 10 HAIWCER . HOE R 9 -2 #E,
6 J1 BAJ SRR R, R EE 217, %K 30 em,
SRR, WEFPEEE 15 g/m?e W AT AR ok HEAT
N T ERE -

2011 EHANKEAFW 6—10 H, 34 8 37/ A
SREETN, 0 H I U ) 37 B T I W #5428 /S X AR I
PV, HREFRMFEN . B EMRE LTS R Z il
S, IR R AR E SRR . T
AR TEON B TR 3R il thkm®s FRUIR N R
AL =, mm.

FAA SR AKRAE AT R AR 1 500 mL ZKAE, 8N
0.4 mL ¥RARFRIAE 4 CHE AR IR AR AT, ZKAEE R T4
FEATIME , FERAEFARIRIEYS 200 ¢ HF PRI 11
Wz .

1.4 NEDE

S (RN AT ) PIE AR, Y
A HIE R TP A RS B, e KR
0.45 um 4RSI T AE AL OB (Bl DAL
I, EBRRVERRIYIG, K ROkt o i v A
AN 66 BERIE TR B AR TP A (mg/L) , R
/KRN L Ay e R (mg/L) SRR R A I
ENEEASR (mg/L) KRR ¥ 43 D66 E kil o ]
WA P 4 (mg/L) « BRP N A L EA
FRE R FIIH SR -

KA VYD A5 F T Jevb h B R . SR AR
PR - 1o SRR Y Ak - K A7 R B € V0 5 A R B V0 b B R
(g/kg) » KRR SRR Ak — BB b Lh vl e 4 i
(g/kg) AL ORI R0, R A OB B2 s B it
A (mg/kg) , FHWKIR R P8 BT LE (i I e 1
W (mg/kg) -

FBANKGEEW 8 Hr=mbsm, IR 8 Btk
WG, FH Spss FAT o3t KA SN AN ]
i TR b, FRAMERIHME, RUHER 8 i
B FE R Vb IR Bk AL,

2 HERE5N

2.1 FERFEIDHHE
ANTE] AR BN SR AR B 1 TR

20 a

Elo I

s
X210 b
S5 8 T b
He 6

S 4 <
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0 Fiith 353 M+ B (5353
Bare land  Downslope Downslope tillage Transversal
tillage +hedgerow slope tillage
AN[H)## i Different measures
a. fRRE
a. Runoff depth

3000

E a

EZSOO I
£ 52000
£l
E 51500
Bz
2 21000
+% b b

2 500 . |

c
g oL .
i 74 B+ AR B 853

Bare land Downslope Downslope tillage Transversal

tillage +hedgerow  slope tillage

A [F$ HiDifferent measures

b. AR AL
b. Modulus of soil erosion
Ee: ARVNEG FRERRAE BN 0.05 KT2ZEREE, T,
Note: Different letters indicate significant difference among treatments at 0.05
level, same as below.

B 1 R AR R e
Fig.1 Effects of different measures on runoff and sediment yields
of sloping cropland

Bl 1a AT, SR HOAS RIS N AR IR ) e, A
X AR IRV RO+ . RO E AR IR A
N o SO, W AE . A& Rt
VEARTRIR MR D T 50.44%. 58.40% 81.52%(P<<0.05) .
RAEY) PR REYE IO AE B 78 55 5, ELARYIAR R A7 [ L I AE
FH - DRI 3 A b AR AR A 40 i ARG A 2 A B Ak skt 2
Ho MU +HE 4 B 55 U B A A8 TR 22 e A I8 31 1 2 7K
P, RS AR TR S R T R+ (P
<0.05) o FXAEGMEAHE, BIHHE R RGIE
62.71%, Ut IR VE A F s T A, v Re 2
T MBS SEAm, ENEEEEN RN ELE
i DN

L= S AL, BB M AN [ 5 e 2 e 0 1 A K
FIIMRUCH R 1 I HEE RIS 8 . RS
(Bl 1b) o SRR LE, BEHHE . A . Bk
BHEVR VDA RHE D 73.49%. 81.38%. 95.47% (P<<0.05)
R34+ A 40 58 422 ol = 90 5 U BEAE AR il = v b A 0k 3 2
St MOIEHER Bl v W2 N T IR % +A )
(P<0.05) , REIBHE A X A% G2 (5T B VE 2 I vb ik
82.90%.

gr b, t TR 55 IR AR A g R ik
FEVS, WO R AR AEYD G, A [ R Ak S
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Table 2 Nitrogen and phosphorus loss in soil surface runoff under different measures

. TENVE LA e s NCERA) ,
25 . . g = o AT
ENEEE0 R Inorganic N and its components/(kg-hm™?) i *ﬂ%k Proportion in total N/% e
Different Total N e AR Organic N A A Total P
ifferent measures /(kg-hm?) ?LE\ I SR /(kg-hm™®) }'L;\ ﬂ%“ /(kg-hm™?)
Ammonia N Nitrate N Total Organic N Inorganic N
wit 0.5164a 0.0917a 0.0064a 0.0981a 0.4183a 81.00 19.00 0.0022a
Bare land
i 3
i . 0.1449b 0.0476b 0.00262b 0.0502b 0.0947b 65.36 34.64 0.00087b
Downslope tillage
M3+ R 5
Downslope tillage+ 0.1857b 0.0519b 0.00400b 0.0559b 0.1298b 69.90 30.10 0.0010b
hedgerow
T
Transversal slope 0.0671¢ 0.0234¢ 0.0014c 0.0248¢ 0.0423¢ 63.04 36.96 0.00037¢
tillage

T ANFANE FRERRAEBEE 0.05 KPZR B3, T,

Note: Different letters indicate significant difference among treatments at 0.05 level, same as below.

2 0, AN BE bR AR I K 0 R R I
BB 2ZE5E, BAE. HE. SRR R, W
Frm T HALE G (P<<0.05) , BB S5+
A W 22, BRUHE B A B AR R
AN, BEART HAR I (P<<0.05) o GBI AASE S T
B Hh R AT R R S SR ¢ /5%, RIVEE MR
REBREERTHSARARE (P<0.05 . HTRET
RN R SRR R AR, AR i 1) 72 9 R AN )
TEA IR 22 S 5 AN R it ) e 9 2 S bl . 5464810
I B EAR LG, REIEARE R AR TR A
WD 53.69%. 50.84%. 46.15%. A] g T %R K X jiti
MM G A R R, A, iR
SR TR, MM . IR . R
BHE T 8 A i ) 2 S AR R 14.33,
1831, 12.98. 16.71 fif. SAMAKIEML, M A [ H
it Hb 2R ARG A U R R I MR K, KT
oA N R AR P A (P<0.05) 5 RESHE
VE T PR (U0 2% S0t 35 1) /N T A4S il (P<<0.05) , &
FEGE RN BEVEARLE R SE B A b 3R A2 0 A ol A X
W 57.47%.

F 2 R IIRFASE I N R AR A R
HHLEAE 0.0423 ~0.4183 kg/hm?, & 42 % B A& 1
63.04%~81%, THLAMILKLE 0.0248~0.0981kg/hm?,
IR RE 19%~36.96%, AR h A %
LR B A HLERL RN .

2.2.2 RIFRBEAK

3 R, ARSI Vb HE A 1) U O R I
I S O N1 =T A | i o W 7.9, 3 LN
oo WO AEDE . BEIHHERC RN . N ¢ KIS 4 R
B, A S SR b i A M AR R T B 2 R
I3 +HE A /N T I (P<<0.05) , BESHHEDE
VSR AR BN T A i (P<<0.05) 5 AN
T e V0 BE A1 1) A AR 0 B kb 8 3 T LA AT AT 4 e

(P<<0.05) , JHHHE S+ & 0 83 2= e, B
HEVESE 7 (1) A0 2 B oAb il (P<<0.05) 5 AHXIME
SR AAE, BEPHERCD TR b AT AR 2
B0 93.89% 89.33%. MIRKMIFESIN L&, I
IR AER R B R B K TR ks AR
Rt v A, IR SR P A EOR T AR
B, i HOR R A A, K SRR B LT g
RAosm, REHTRSFHLANRAREHENT 2
WM oK o

x3 FRFERTRVETFHOR. BRX

Table 3 N and P losses in sediments under different measures

PNGE ] e X AR A T
Different rﬁeasures Total N Total Alkali-hydro  Available
/(kg'hm?) P/(kghm?) N/kghm?®) P/(kghm?)
wit 12.756a 7.474a 0.830a 0.172a
Bare land
U . 8.707b 2.964b 0.370b 0.063b
Downslope tillage
MG+ ) 5
Downslope tillage+ 3.836b 1.536b 0.141b 0.027b
hedgerow
Bk 0.532¢ 0.316¢ 0.028¢c 0.003¢c

Transversal slope tillage

F3ILFRW], BRI HHHE . R . Rk
RV DG IR R0, AR e B BN o K
45 5L W R B e VST B L A v T A
it (P<<0.05) , NGB HHE 15 U +RE A7) 35 ) G Wl 3% 72 5,
R AR 0 O ok & 2 K T I il (P<
0.05) , BEBHHERCDYE PP IEHT DA 0. H AL R 28 0
WA 92.36% . 94.74%; AN B AR 0TI A K TR
RTINS =

KA, O AE A [R) i i Bl AR 485 o Wl Ok A
0.00037~~0.0022 kg/hm?, (i BB 1) 0.029%~0.117%,
PV & G AR RN SR ARA 0316~7.4738
kg/hm?, 5 BB 99.88%~99.97% (£ 4) , £
IR 1)U O 2 B LA D 45 G A BB K
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Table 4 Different forms of P loss in runoff and sediment

WK oy 2 i L1
P losses/(kg-hm) Percentages in total P/%
NEIEREY Yl ik A
A g wwsias ik EOA0
Different o . , A
measures ateal; i ki Particulate
Dissolved P Particulate P Dissolved P ]
. . . . Pin
in runoff in sediment in runoff .
sediment
¥ ith Bare land 0.0022 7.474 0.029 99.971
I
ik . 0.00087 2.964 0.029 99.971
Downslope tillage
IR )
Downslope tillage+ 0.0010 1.536 0.065 99.935
hedgerow
i
Transversal slope 0.00037 0.316 0.117 99.883
tillage
3 i

HhFRAR UL 5 RSB b -3 AR Tl by R 0 U R AR
U, MESAET, SR E, A Bk s
PR BUEAR M A Rl 2 K, TR AR
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ey, HWMAE, MERIFRE . DI, AR AR
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Ko M EE NS, LKW, e, b
VUSRI RE ST, TN/ LA ), (H AT
R E IR SR 1 A IFRAT R IR, iy L)
HETE/AN, SHRUEIANK, A, MR +RE P 5 -5 I B
VEARLEICIRAARTAE T, ARSI TE VP W] . SR
IREZE, R 2R T USRI, L2 /N I
fg T LA S R 2BV N, Yl D R PR W S, PRI
BHVETT LA 2 e DA R AR TR 1l 70 o

B IR A 1 K T AR R T
PER R IR EAR . W IR B AR
W, Pk, AR ORETERS AR A
R PSR W PERE AR L P R L. e
it R M RAR R b2 iR vb i e sttt Bl
U, AN RV I AR A BRI R
i PR IAE O A T A5 T b R SR, Rt dge K, U
VER AR B R, BRI g/ o ol 1 B 0 Y
TRIERRL, P DB B R R LW A A
WRN A, ZL5 e SR e A B

4 % i

1) B HEROAS R R it Hh 3t s e S, DAX AR
Hhtge iy, IS E R B Iz, BRI ER D .
ORI R VR 52 ek D R AR, PP AR B R, B
BRI AE ) B 53, SRR BHEAI LG, nT ki
62.71%. Sr= AL, SRR EEY) IS IR
PV T B N (P<0.05) o RESHIE 152
PIRSA T 2N T I LA R, SRS R EAR L, W
ek 82.90%, HA WERIPIEM.
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WG SR 25 5 REIHRVE AR U b B O O B 2 /N T L
i, 5 ARSI B A L, R IOR A v A
B TSR AT TERE 2 AR 98D 53.69% 50.84%
46.15%- 57.47%; IHFHL TR A R LA WL KN
T, WA VRN s Skt e v 4 Ay 14
R W BRI R SRR RO R
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Sediment, runoff, nitrogen and phosphorus losses of sloping cropland of
quaternary red soil in northern Jiangxi

Chen Xiaoan, Yang Jie, Zheng Taihui, Zhang Jie
(1. Jiangxi Research Institute of Soil and Water Conservation, Nanchang 330029, China; 2. Key Laboratory of Soil Erosion and
Prevention, Jiangxi Province, Nanchang 330029, China;)

Abstract: In soil and water losses, 30% is from sloping cropland in China. Nutrients losses with soil losses cause poor soil
productivity, especially in red soils. This study aimed to investigate the sediment and runoff losses of sloping cropland of
quaternary red soil and the N and P losses in the sediments and runoff. Site-specific long-term observations have been conducted
during June-October 2011 in the plots of quaternary red soil in Soil and Water Conservation Eco-technology Garden of Jiangxi
(E15°42'38" -115°43'06"E, N29°16'37"-29°17'40") located in De’an county, Jiujiang city, northern Jiangxi province. Four
treatments such as bare land, downslope tillage, downslope tillage combined with hedgerow and transversal slope tillage were
designed. Runoff, sediments and N and P contents were determined by collecting samples during every rainfall. The results
showed that the surface runoff of bare land (15.96 mm) was highest, followed by downslope tillage (7.91mm) and downslope
tillage+ hedgerow (6.64 mm) and transversal slope tillage (2.95 mm) was lowest. Compared with downslope tillage, runoff was
reduced by 62.71% by transversal slope tillage. Sediment yields of bare land (2205.5 t/km?) was highest, followed by downslope
tillage (584.6 t/km?) and downslope tillage+ hedgerow (410.7 t/km?), and the sediment yields of transversal slope tillage (99.96
t/km?®) was lowest. Compared with downslope tillage, sediment yields of transversal slope tillage was reduced by 82.9%. The
soluble N, ammonia nitrogen, nitrate nitrogen and soluble P losses in runoff were highest for bare land, and lowest for transversal
slope tillage. They in the transversal slope tillage were reduced by 53.69%, 50.84%, 46.15% and 57.47%, respectively than those
in downslope tillage. The total N, total P, alkali-hydro N and available P losses in sediments were highest in the bare land but
lowest in sediments of the transversal slope tillage. The organic N losses from the sloping cropland were dominated by the soluble
N; while inorganic N losses were dominated by ammonia N. Moreover, the P losses in sediments accounted for most of total P
losses. The study is helpful for better understanding of nutrient losses from the sloping cropland of quaternary red soil, and
provide data support for protection and regulation of soil and water losses and non-point pollution from sloping cropland.
Key words: runoff; sediments; erosion; northern Jiangxi; quaternary red soil; sloping cropland; nitrogen and phosphorus losses
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