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E R ARV H IR, BT5E T P01 56 6 e e XS p AR R E A 507 00 B R AT F K L RIR R, SRE
B FEAT B SR X B /K R AR A I FOR P BRI TR o . R AT B AR S 2 B MR AR M (73. 9% — 86.2% ) , {H
BT PR (15. 4% — 156.4% ) s fEARG B B FEAK 32. 5% — 66. 6% , i BRI R 5 ik 96.4% —98. 1% . HuEA
5 B AR — SR DR AR A, 2 R AR B EKF, I NP RE K 37. 4 keg/hm®, F o1 70. 1% Zphy 3
FRTR . FATERBREMT —E BRI N K ERER N RS EIE 12.8%—65. 1% . T3 P R K BHEMED,
U4 9.32 kg/hm” I FEFER BT, SRR 92.1% , £ KK EK 183.3 kg/hm”, KR Bt FE R B
P, di 96.5% . Hk, ik w7 I e B & L3 P A K Btk . TOR R R A 5 , 5ITON 28 1R A Lh , B3 28
VEXIREI D M RART M TR DR R R R B PR SRR, RN IE R R K R, TR S = A BA T IR 5 S
FBEE R, 50 T XYHF R IE BRI Ty O A + FEFT B 2o

KR AT G EEIT G RO Rk

Effects of different cultivation and mulching methods on soil erosion and nutrient

losses from a purple soil of sloping land

LIN Chaowen', LUO Chunyan', PANG Liangyu', HUANG Jingjing', FU Dengwei', TU Shihua', PU Bo’
1 Soil and Fertilizer Institute, Sichuan Academy of Agricultural Sciences, Chengdu 610066, China
2 Soil and Fertilizer Testing Center, Sichuan Depariment of Agriculture, Chengdu 610041, China

Abstract; Increasingly aggravated non-point source pollution resulting from intensified farming activities has drawn wide
concerns from the society. Among the farming activities, overdose of chemical fertilizers has been blamed the most. Sichuan
Basin is one of major grain production basis in China where farming on sloping lands is prevailing and intensive with
increased fertilizer use. This has put great pressure on the widespread water eutrophication, particularly in the summer when
heavy rains usually cause serious soil loss and water runoff that carry away large amounts of nutrients from the farmlands.
Previous studies have well addressed the patterns of soil erosion and surface runoff with which how and how much soil
nutrients are lost from the sloping lands, however, there is still lack of research on effects of surface mulching with crop
straw or plastic film on soil nutrient losses through soil erosion and water runoff. Therefore, the objectives of this field study
were to investigate effects of different cultivation and mulching methods on different types and amounts of soil erosion,
pathways and amounts of nutrient losses during corn growing season from a purple soil located on a sloping landscape in the
Sichuan basin. The experiment was carried out with a randomized block design consisting of nine treatments and three
replications. There nine treatments included (1) conventional down slope ridge cultivation, (2) flat cultivation ( non-
ridged) , (3) contour ridge cultivation, (4) contour alley cropping, (5) down slope ridge cultivation + straw mulching,

(6) flat cultivation + straw mulching, (7) contour ridge cultivation + straw mulching, (8) down slope ridge cultivation

EEWA : MERBCE TR BT H (2008BADISBO3 Fl 2006BAD0SBO6) 5 [ BRAE )& F-AIFFE BT 5 VU1 A BT R ISRl H (2008]Y0022-1)
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+ plastic film mulching, and (9) contour ridge cultivation + plastic film mulching. The results indicated that the effect of
straw mulching on reducing soil and water losses and on improving corn yield was superior to the use of plastic film. The
straw mulching significantly reduced surface runoff by 73.9% —86.2% in spite of the increase in underground runoff by
15.4% — 156.4% , resulting in reduction of total runoff by 32. 5% —66.6% and soil erosion by 96.4% —98. 1% . Though
use of plastic film alleviated the underground runoff and total runoff to some extent, the difference was not significant
compared to the traditional cultivation. Amount of N lost from the soil was 37. 4 kg/hm’, of which N losses through
underground runoff accounted for 70. 1% . The straw mulching decreased total N losses by 12. 8% —65. 1% in spite of some
increase in N loss through underground runoff. Amount of P lost from the soil was relatively small (9.32 kg/hm®) but it
was mainly moved out of the field with sediments, accounting for 92. 1% of total P losses. Amount of K lost from the soil
reached 183.3 kg/hm’ of which the loss through sediments that were the main carrier of K account for 96.5% . Mulching
soil surface with either straw or plastic film effectively controlled P and K losses. Compared to the traditional, down slope
ridge cultivation, the contour ridge cultivation produced higher corn yields while it lowered nutrient, soil and water losses
associated with surface and underground runoff and soil erosion. The integration of flat cultivation and straw mulching can
be an improved practice as it does realize straw recycling, improve crop yields and reduce losses of soil and water and plant

nutrients.

Key Words:; cultivation; mulching; purple soil; nutrient loss

UTEER , W A3t R R 5 BE R AR T P 3 0, ph Al 785 305 | A B T 0T e [ R 2 Bl )32
RET . HEPFRAWARA 2 A FERR, BRI R R FUKH MR R TR RS T
BRI, BIFR Bk o B NAPRT 3R MR BOBST R R AR MR R E RO H .
TR P R L3R B S AR B R BB 2 , 33 A R AR LR DRI, (R i 25 B 5K st R AR
FRIBIFNE D . FERE X HEARMK NP hBR S (B LB 50 A [ i 2% B R AR i KR Y
OS2I, ZERTEIAVR ISR MR A BRI . BRI K JR V0394 H 3% 4040 5 S B g e 2% X
BTG XA B BRI BR , R PSR IR ik 2 BB R o

S0, e o DR PO st R 7= X, AR AB B B AR ek ek B R B PP ™™ R FK 1R ™
B RHARSHBCIR B E SRR Hh T 26+ + 2%, H R, LR TR, AWE, L
KBS, RHHBAIB IR R (AT 35 2—3 mm/min) , +3F Bk BRAK, b+ IR MR REE T A4
I, 586 1 F 3GE (B ) Bk 2, AR R —AR 2> 13 T Bk B BT A MR KB 3 T4k, A
AP ok T R P YD IR 3 B R AR WAV YD S R LR R R R Mot — e o B
SRR TS R IBTERA , S p L = R 22 R 3R B L 25 R — 2B R A
HBEGE TR Fx N R BN, G AT T T i e B TR A AF T 247, A RE RN B L FR ik
AR RN FR o XA BT AR B0 A5 A1 78 55 I8 o SR X R AR MR R B R = He W
1, B RS FHE 5 IR 55 SR TE AR FIRHE S 1 X R Rl st R AR I ST rh SR L) . LSRN R &
BRI EAR  LIRTR IR R BRI RN, Dy TSR 8 SR R MU, RO RS LR A PR R At
Bl , A EERILE .

1 #HRA=E
1.1 Wbt

AR AR WA RV EFFETLK RAEIE /NS w7k e b B & T 101145 5% BH i R VL X A V5 4R A I 7K
R AERURT . AL 7R 48 104°34712"—104°35"19" k45 30°05'12"—30°06'44", i3k 395 m, Z4F(1957—1985
) TR N 965. 8 mm, EFE(70% ) 1M ARTE 6—9 A Gy fE] , FRZ4F 1290. 7 mm, /D4 725.2 mm, 4EHJIR
16.8 C , Mim iR -3.6 C , Mdmfif 36.5 Co B HIONBRTHBRATHEO LAY+, TR
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B, BAIUR 2R A RS BRI, LRI AR TR i tsR S BRI 1.

x®1 LIEEFHER
Table 1 The soil chemical properties
HHLR 2R B £ AR B B
pH /(g/ks) /(g/ks) /(g/'kg) /(g/'kg) /(mg/kg) /(mg/kg) /(mg/kg)
oM Total N Total P Total K Available N Available P Available K
7.9 9.2 0.53 0.69 24.9 42.0 3.0 90.2

1.2 Ammabsg

BT HIEFE TR AWK FBERAEEZHNEZE, B IEHEY N E K (Zea mays L. ) , BFP SR 18 5,
SEFR 1 2B A (R HR, TTARIZE ) 5 A0S 2 P4 s A0 3 3. Bk 22 4 (TRTARAEZE ) 5 A3 4 BE S 43 B A (TR
BEAr) s ALTE 5 i ZBAE + FEFTE o5 (FIRRINZE + F5FF) s 4038 6. F-1F + FE AP o (AT AR-T-AE + F57F) ;403 7
BEYEZEME + FEFT R 25 (22 + 5T ) s AL 8 . JUd 22 4F + Hb S8 = ( FRTARIIZE + bR ) s A0 O - BE 3R 224 + Hh
R = (fRIFRREZE + M) . A 3 Ik, HAK/DNX 27 4>,
1.3 R FE

FE B SR FETN 554 T SR FIRSUAR TN X 5 A TR 5 o /NX A B[] 2 2006 4R, /INX 3 BE g 10° ()i
KEBE SRR ) B F ARV, /DX EH 8 m® (WK 4 m, 582 m) . /N PUREFHRERI AR, T 8m ARR L,
TR 60 e (6 KERTRERE) , TIRREIR R 5 L A 135 B AR 3 i T/ R &R T i, A K
RN EEPRE., DXIEE T HERRERERRR.
1.4 UL

B0 B ARG, WE R BN EMED R E, P BB R s & 8. BUbREBRRBIRE
FENE R & & iRV &, R E R NTTRRERY, 45t AR, BIR=HG & 403453518 10L Jé
VRERIESH T —MREGT TR REARBHRR IR G 14, i RMED RS &, HHEE
SREETR A0 T BB R BT S I R IRY 3 MR R TR0 EEK BRMEW G LAV E ERE %
IR o KT 25 8 SR FF SO R A e
1.5 W B Ao ik

WE T ERAFEAT L. Y FENERIE LA 20 20 B B g A S E. KN
ERA BB BHE R, BBV EH K,Cr,0, A& 1 2R & LK E &% . 250 E i NaOH f§
IRRSRPT L 2RI A NaOH §5 K AL RV Bdff N (00 e RIS HI0% A 2088 9 I 2 A NaHCO,
B IR G AR I E F R RBUK AL EEYE s /KA 2 A R gk iR B G 8 Rk 2wk 1
T FARBAHT L ok SR I F AR R B
1.6 fEYFPHAAE

FRAIFFERURE S AR K R EBE T Z A . TR RN B 18, FiAE 26 B 42000 #k/hm’®,
4 A1 B#EFh, 8 A S BUgk, IR : BE/NX B 0. 65 m gb&Fh—47 E K, W4T, BidT4bA 1 28 ; R4k
B 0.25 m, 547 16 A%, 3% 32 ¥k, PAE: 53 A A HAG — B0, (HAR 28, B FR AR : 7EBE /N X T35 0. 65,
1.35.2.65 m F13.35 m Ab&BEBFE | A7 EK, 3L 4 17, G2 f7dE 1 22 388 2 28, FOKMRFE 0. 25 m, 317 8
Bk, 3632 #ko BB BHE  FEBE/NX 005 0. 65.1.35.2. 65 m il 3.35 m ZbFFAE 1 47 F K, ZEFAE FRAT
BEATHHE , A ERATABEE , 2k 4 47, EKRMREE 0. 25 m, 47 8 ¥k, 3£ 32 #k . ZBAEAFIR EKATHE 10 em
T 22 5 S K e P SCRIAE , SP- PR A B AR 28 S K it FH IR A . AEFP B S AR HEAE 5 A 15 H 1% 3750 kg/hm*#)5)
BE/NERIT . HEERAEE ERBRAAZZ LT ES, BRI E R 1 m, FORGGEALE AL [a)
WK 2, FIERREFBER —A BIERR — & FIE BT .
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£2 EXMEER(kg/hm®)
Table 2 Fertilizer rates used for corn

MG BT ] Fertilization time 04-01 04-25 05-10 06-1515 June
N 30 60 60 150
P,0; 150 0 0 0
K,0 75 0 0 75
2 GR5HH

2.1 L5 BERTRHE

2009 -4 H1 HE8 A5 HIEW AR 546.9 mm, [%MW H 27d, & KiELETCH H % 30d (2009-05-08—06-
07) , B K EIRFETH & 144. 8 mm(2009-06-27) , LR T & 30 mm DL EBIRET 8 IR, AR IFER 6 k. B
I,2009 FFKRAFHAEWNEFESE HATH TRKE, G HRWE, B TEIET W&
2.2 BHERE 5 00 KRR 55 R B

MF 3 B LUE Y, bR 55 AR OS AE 1 0 W IR R ORTE 35, Bk R R AE A 0 3 (R R IRl
FREAFHE S EE S THALI, [Fa, MEE SR REIRS TR, BFEEN ERSEFTFHNE
ETARE N ERE —E N =EH . B SR B s s NE 3 A0 N TR R 281, 5 22
YEAHEL Y RRIR M FoR B S =& . I ZBVE FPTAE I FOKE 35 A= B ik

£3 HMEMBEARWEXRBZEMF=EMNHNE
Table 3 Influence of cultivation and mulching methods on plant cover and yield of corn

L3 Fogk /(kg/hm?) 7 55 % Plant cover/%

Treatments Yields 05-07 05-20 06-12 07-17y
JiiiZ& Ridged up down 3729.2¢ 36.7¢ 46. 8cd 55.4b 56.6b
A Flat 4379. labe 34.4c¢ 46.6d 58.4ab 55.8b
f#5 28 Ridged contour 4645.2abc 36.5¢ 51.2bed 58ab 57ab
¥4 Ploughed in contour strips 4422abc 35.5¢ 52.9be 56. 6ab 58.6ab
JiiZ& + #5FF Ridged up down + straw 4825.8ab 35.3¢ 48.2cd 59.4ab 57b
A + FEFF Flat + straw 4602. 1abc 33.3¢ 47.9cd 58.2ab 58.8ab
1528 + #5#T Ridged contour + straw 4943. 5ab 36.7¢ 55.6ab 59.9ab 57.5b
22 + #u I Ridged up down + plastic film 3968. 2be 45.9b 59.7a 62.4ab 61.5ab
528 + i Ridged contour + plastic film 5344. 1a 50.2a 59.4a 66.2a 65.9a
-4 Average 4539.9 38.3 52 59.4 58.7

a,b,c RFEVNEFRFRRERE 5% BEKF

2.3 BHEMES T T REREN L REFRME RN

N4 hAIF W, IR 2206 PR B R A0 T TR E SRR E R D R R, FEIEE
73.9%—86.2% . TEIF I ZAE B ZAEMER F B Z IR W AEE — S B E LR/ ERRR, FRIE R
16.8%—19.8% (HFCRABE . HERBRH 4 MHHET LB FAE=ERIRERER, BE R THEK
ZEVERRE S s AR I 2B VE IR Z . TEREFTE R 3 AL 3E P AE LR AR TR AR N B 28 + FEFT < FAE
+FEFF <IZE + FE5FF (A 3 M ER R BIE . B RE SR ZZEM T, T B m i AT o, 2 Re s >
WFERZR, HEF R BEKT

BV SO b U 5% 3K S KO I 2B 4 R SRR L ST RS AT 5 AR B I O, 1R A
156.4% ,M)ZE + Hif5 522 A0 AR L, BRI (H B ZRABE . B ZE1E 3 3= A IR
JGF o A2 + FEFT > BE2E > BE 28 + MO, S50 22 4F 3 A0 335 A — 3. Ui B TCIB SR e 2B iR 2 I e 22
P, HEATRE AT m B B I vh it (15. 4% —156. 4% ) , T 47 b B 78 o S50k /0 38 v 3 (38. 3% —25. 6% )
FE A4 NRBEHHELI D, P2 A P FRIUT R B2 > AR > 22 > #E43,
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x4 BHENEBEZAFAMNERERTHEMENHE
Table 4 Influence of cultivation and mulching methods on amounts of runoff and sediment

B R mm WRETR Bl

Lzl HFARR G/ mm P29 BB/ mm

Under ground BB % /(t/hm?
Treatment Surface runoff( SR) uno ﬁ,(g;oR) Total runoff( TR) 4é2}§5,§{/ S( ediment)
JiiiZ& Ridged up down 247.0ab 54.1bc 301.0a 82.0a 25.4a
A Flat 263.7a 62.9bc 326.6a 81.2a 22.3a
f#5 28 Ridged contour 195.4bc 96. 4abc 291. 8ab 68.3ab 4.3bed
¥4 Ploughed in contour strips 197.4bc 33.8¢c 231.2ab 85.4a 9.2bc
JiiZ& + F5#F Ridged up down + straw 64.5d 138.7a 203.2ab 31.7de 0.5d
AR + FEFF Flat + straw 56.4d 52.7be 109. 1b 48.7bc 0.8cd
1528 + #5#T Ridged contour + straw 26.9d 111.3ab 138.2b 19.9d 0.1d
22 + #u I Ridged up down + plastic film 205.4bc 33.4c¢ 238.8ab 86.4a 10.8b
525 + HiIX Ridged contour + plastic film 156.7¢ 71.7bc 228.4ab 67.9ab 2.2cd

a,b,c RFEVNEFRFRRERE 5% BEKF

FEAE 7 SR B IR WA B 7KV . RIS 2B A B 2B VR I S5 1k T HEAT S FT 78 = BB I D
WS, WEEEAT 5 R 32. 5% 66.6% \52.6% o TE 4 NRBEmAELIE P, RIS RIT R FAE > 2
>HEZE > B (BRI ZRABE , 763 MEFEEAE S, B SIRIIRT R - 0ZE + #5FF > #E2E + #5FT
> AR + FEFF, X R B R AR + R I, AMUBBAE -V M ZE 0l LD R AR T, 16 BB /I Hh i TR 2 +
FEFFJBZE + FEFF A0S, AR BETERE 28 22 (Y LA b s/ D1 SRR, (B[R] B o 3 fn T S8 b i . ZENZE (B2 A
Tl b EAT Hb I 7 25t BRI AR T IR TEE A5 R 20. 1% 21.7% , Yk /0 BE /N TN B (A5 A 2 b 3,

MHHEFIE 55 7 AR TR R R MR E , T 178 55 68 B2 0 3R AR I o5 2 W B IR B, 22
B K28 3 PMEFFE m st R TR G R W SR He il 73 3908 31.7% \48.7% 19.9% , KT 50% , PLEATEX 3
FEHE X T HTRTES, EPRERRMAM EE N, LHUEZE + HFRsEARE, wEESZSA
B AL A L, R TR IE R R RN

FEAEFIEE 55 7 0 HIR R M 2 i ik B K . 3 RS A S5 A0 3R 5 X B )R8 m Ab B A L R B
Wb L 3EEM B H 9.2—25.4 t/hm®, J8i/0 5] 0. 1—0. 8 t/hm’, JHIE 5 96. 4% —98. 1% , sk 2B4E 3 b
) HIRAR R IT R 22 > 28 + b > 28 + FEFF , BRIk 22 3 3R MIRT 5 2 A8 —3. VLB, ZENHE
ZEVE BRI 22 AR R R A _E R TR AT Sl R =2, BRI K A LR M BB A AT o, AT 8D T 42 0k, T
FEFT8 22 SR L T HO B 5
2.4 HHEME ST X RTRIR TR E RN
2.4.1 BHERE S AN HRR T IE DRI E

HRIE B IR B T 7 A AR T B TR TSR A0 VR B, THEEAS [R] A 2 b 3R A% I P38 v 0 R IS 5 55 40 Mk B, 4
5 m. HIRRR TN FF-HWEEH 5.97 mg/L TR TN K- B9 EEH 29. 46 mg/L, ZHREW TN ¥
FER 4.9 £ . TENE 25 1E Sloh 3 284 LAl b R TS FH8 o sl b RS 26 S35 st SRAR I TN F¥k B, T
T TN WA BTk, FEFPE S0 TN WA N v] BE 2 N , B R/ T R, X #H R AR TR
TN BB AEVER, RIE b i, MR T3 rh i TN WK, ZERBE =AY 4 MHHE b, s R E W
TN BIF 0 851 > AR > 28 > 128, B8 3 MM AR TN REER AR, B R 2 M
FH[E bR AT TN ¥R BE 2 A K

HFRAT TP MBS TS . BT BRSO R AT A TP Y& ER A I, b 578 55 40 3
HRARYE TP ¥R BE 5 X7 M AR s A FRAR LL , Fp P el in . BB B i TP W E R E 4, A A
Vo TENUEZE A S i 22 AR F B A 1 78 o b RS BB R IR rh . TP MR BE . W] B2 B O 7 i b B Ak 3% g i
FORAE , WAL , 78 25 H B, ek T T S AR AL IR A A B AR B I IR A Ak, 7R AE R IR — A
AR S, R R A A, TR R R, MR A R TP R
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RAK, 7E 0. 19—0. 38 mg/L JEREI N, I HZBHERME 2 7 XA BN, ATRER F O P 2 5 $ LR, 72+
BHAZBE
AR TK B FIHREED 3. 91 P 39U BE Y 2. 5 4%, AT B2 A O K JE £ AE R , 5 bR
RWitsh. eI ZBAE B 22 1F BB Al b REATRS AT A 2 el b BB 1 S IR AR TK B, T X 4 e
i TK ¥ BE M A —2 o
®5 HMEMBZAANERIFSRENIE

Table 5 Influence of cultivation and mulching methods on amounts of nutrients carried away by runoff

BA TN/ (mg/L) 8% TP/ (mg/L) B TK/ (mg/L)

sb3 R Serbi HFRAZ R S R b
Treatments Surface Under ground Surface Under ground Surface Under ground

runoff runoff Tunoff Tunoff Tunoff Tunoff
JliiZ& Ridged up down 5.20 33.35 0.38 0.25 3.07 1.62
FAE Flat 6.10 36.39 0.36 0.23 2.55 1.69
}52& Ridged contour 4.31 33.36 0.31 0.34 2.99 1.34
54} Ploughed in contour strips 6.93 32.46 0.28 0.27 3.55 1.71
JiZE + F5FT Ridged up down + straw 6.66 28.40 0.32 0.26 4.62 2.15
FAE + F5FF Flat + straw 6.75 30.97 0.33 0.28 4.65 1.80
F528 + #5FF Ridged contour + straw 6.35 22.82 0.19 0.28 6.90 1.15
JiiZE + HifiE Ridged up down + plastic film 5.82 22.72 0.38 0.21 3.25 1.60
FiZ% + #uJiE Ridged contour + plastic film 5.61 24.70 0.38 0.27 3.57 1.05
Ey Average 5.97 29.46 0.33 0.27 3.91 1.57

2.4.2 HHEAE DT SRR WE K IR B E R

MF 6 FTLUE H, BHEDr SO RV IR0 & B WA B3 . TSR S IR BB R 2Ent 178
AR AT REI D R U R 2R AR BB B R AR S &, N2 2 S ' RERNA R, 1
WSS 22 A A 2B A (Y A b B s B, xR IR YR YD IR B AR BN

TR IR S HIRR A R A T IR R SR ANBURL BT , T AR % R o W B4 P
FETHRAWMENEERE AR, BEERE R R/D— B AR LT LR R 0 & B I EEERBET.
RV SR LA, RIMEY b 2R 20 20 AR AR A A LR S B
TRM TAF, BB 6 LB R Y A 2 B A S B IEYURRAN EE " ARME

®6 FHMEMBEAXNRDFRORERFHERENZN

Table 6 Influence of cultivation and mulching methods on amounts of nutrients carried away by sediment

ol AHA AR AR

'%lr: :ftments Tf:lﬁ‘N %ffl/? Total K Available N Available P Available K fl\f}‘};f
/(mg/kg)  /(mg/kg)  /(mg'kg)  /(mg/kg)
JiiiZ& Ridged up down 0.089 0.104 2.183 63.56 8.88 176.57 1.14
A Flat 0.085 0.100 2.070 66.88 9.24 171.07 1.18
5 2% Ridged contour 0.083 0.106 2.093 65.08 8.71 173.17 1.05
1543 Ploughed in contour strips 0.077 0.101 2.050 56.97 7.90 170.50 1.06
JiZ& + F5FF Ridged up down + straw 0.077 0.105 2.020 52.88 8.11 158.33 0.96
FAE + F5FF Flat + straw 0.074 0.103 2.080 49.68 8.34 166. 50 0.97
F528 + #5FF Ridged contour + straw 0.072 0.104 2.127 47.28 6.64 163.53 0.95
J5iZ& + #iiE Ridged up down + plastic film 0.081 0.098 2.207 58.73 8.62 166.27 1.06
F528 + HuJE Ridged contour + plastic film 0.086 0.104 2.083 60. 56 8.29 172.67 1.15
1) Average 0.080 0.103 2.101 57.96 8.30 168.73 1.06
FERE 4 Initial soil 0.056 0.094 1.377 41.14 4.60 97.27 0.49
B E A # Average enrichment rate 1.4 1.1 1.5 1.4 1.8 1.7 2.2
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2.5 BHEABE G N IR B R R BRI RN

MFET—R 9 BAE SN WHKEER, ERR A T FHAE 37.4 kg/hm® . BREBARMANEE
B, HAZBRAER56.7%—99.7% , F¥H 80.7% , R, @il EPRRRAANARS, HBRREA
WK EH40.1%—93.9% , P34 70. 1% , YLHIAR FH N B4R XTI E T BR . FUGEREE T RE N
BRI EERERBRFRT X GHAUN N EEEARDIR NS RABRAER P AR SRELE
e rh it LA B R RO X TR BRI A SR A R PR BN EIRI A P45 9. 32 ke/hm®,
RV EBER AN EZ R, GRS HARERN 24. 0% —96.0% , 324 92. 1% . FEEFH, R
WM AR AN EERE, SRREMmiRRRN 14.7%—92.4% P31 74.1% . K HRBIRK, Pk
183.3 kg/hm” , (RIHIRV RE R WA M EERE, HHRLTAREMN 42.1%—98.5% , T4 96.5% .

TENSZEAE PR RS 2B 1 i 25 A AT RS AT B s BB N P K Bk B, N IR 2 5 12. 8% |
65. 1% .36.3% ,P IR 553k 96.0% 95.0% 91.5% ,K Y iE 451535 97. 1% 95.8% 94.2% , 1E)Fiy 22
YRR 2B /F B Feml_E 78 o5 b B BB ) /0 NP K Bk &, N Bl iR 20 59 O 45. 0% \36. 5% , P 3Bl 20 51
56. 8% 44.3% ,K JE &5 K 56.1% 45.8% ,

TENUS ZE A B2l b REATREAT B S A D R BT 2 R & 2 A &, HRISE R R A
e EfRAR, ERFIERNZ R RERERER 20 2K RN, F1E B2 r bk
IR AR A R R 2R 2 2R NRA R, R R RERANTAR RPREME. £
PR R , AT DR R 20k 2 A R . RIS 2B 1R AR 22 1 A B a1 78 = M IR R A
BRI ER 2P 2R, WA AR P 2R 2P 2T, NTTBORRER 2k 2
BRI o

TENUEZBAE AR BURZE AR B SR _E AT RS AT 2 AR B3 U R I BV 2 A 20k 28R A AR
B AR B . EIZEE B ZE /R B0 SRl _E AT IR 5 BE B 2D 2 R 2k PR A AL
AR AR R . RSB o A AR T R

AT I AR B E R AR IR 1, AMEEHL T, RREE ST P23 K o8 73. 4%  FEFHE
SAMFT B PR TRt R AR TR B N A5 2 2 ) g2, Tl 2 49 AR S B N3, ok T R GE
I AR S 1 LA o

£7 HEMBEARMEEREERAKERHPMN/ (kg/hm’)
Table 7 Influences of cultivation and mulching methods on amounts and pathways of N losses
TV RIR 7

RRAARK L Amounts of N losses

4 Amounts of N losses through runoff with sediments ﬁ?ﬁ‘:’"
resments R M B 2 AR o Nl

e S“fj;‘fé‘ce Total Total N Available N
JliZ& Ridged up down 12.4ab 17.5b 29.9a 22.8a 1.6a 52.7ab
SAE Flat 16.1a 23.2ab 39.3a 19.0a 1.5a 58.3a
}52& Ridged contour 9.2ab 29.9ab 39.1a 3.7bc 0.3bc 42. 8abc
1§43 Ploughed in contour strips 14.7a 11.1b 25.8a 7.3be 0. 5be 33. labe
JiZ& + #5FF Ridged up down + straw 3.4b 42.2a 45.6a 0.4c 0.0c 46. 0abc
FAE + FEFF Flat + straw 3.6b 16.2b 19.7a 0.6¢ 0.0c 20.3c¢
F528 + #5FF Ridged contour + straw 1.7b 25.5ab 27.2a 0.1c 0.0c 27.3bc
J5iZZ + Hii Ridged up down + plastic film 11.9ab 8.0b 19.9a 9.1b 0.6b 29.0be
F528 + HuJE Ridged contour + plastic film 8.4ab 16.9b 25.3a 1.9be 0. 1be 27.2be
-3 Average 9.0 21.2 30.2 7.2 0.5 37.4

a,b,c RFEVNEFRFRRERE 5% BEKF

hitp : //www. ecologica. cn



6098 = R S 30 &

£8 MEMBEAAXNMERELERARKEZHZM (kg/hm’)
Table 8 Influences of cultivation and mulching methods on amounts and pathways of P losses
TRV BE R 7

TRRPEAR A Amounts of P
e Amounts of P losses through runoff losses with sediments g?i g
Treatments ﬂijs‘%;éﬁ S%Eﬁfﬁi B N R Total P loss
S . Total Total P Available P
JliiZ& Ridged up down 0.96a 0. 14c 1.09a 26.22a 0.23a 27.31a
A Flat 0.97a 0.14be 1.10a 22.01a 0.21a 23.11a
522 Ridged contour 0.61b 0.31ab 0.92ab 4.7bed 0.04bc 5.62bcd
1543 Ploughed in contour strips 0.56b 0.09¢ 0.65bc 9.49bc 0.08bc 10. 14bc
JiZ& + F5FF Ridged up down + straw 0.22¢ 0.36ab 0.58be 0.52d 0.00c 1.10d
FAE + F5FT Flat + straw 0.20c 0. 14c 0.34c¢ 0.83d 0.01c¢ 1.17d
F528 + #5FF Ridged contour + straw 0.05¢ 0.31ab 0.36¢ 0.12d 0.00c¢ 0.48d
J5iZ& + #iiE Ridged up down + plastic film 0.77ab 0.06¢ 0.83ab 10.97b 0.10b 11.80b
F528 + HuJE Ridged contour + plastic film 0.61b 0.18bc 0.79ab 2.34cd 0.02bc 3.13¢
1) Average 0.55 0.19 0.74 8.58 0.08 9.32
a,b,c REVNEFRERIRZEFIK 5% BEKFE
£9 HEMBEAAMNERKERRKEEHHIE (kg/hm’)
Table 9 Influences of cultivation and mulching methods on amounts and pathways of K losses
R ORI
e Amounts of K losses through runoff losses with sediments g i g
Treatments ﬂjs'%jéﬁ %q’fi B Gl R Total K loss
- S“rj:oﬂfce Total Total K Available K
JliiZ& Ridged up down 7.5a 1.0ab 8.5a 550a 4.4a 558.5a
SAE Flat 6.7a 1.1ab 7.9abc 455.8a 3.7a 463.6a
522 Ridged contour 5.7ab 1.5ab 7.2abc 88. 6bcd 0. 7bed 95. 8bed
1543 Ploughed in contour strips 7.4a 0.5b 7.9ab 185.9bc 1.4bc 193. 8bc
JiZE + F5FT Ridged up down + straw 2. 8bed 3.6a 6. 4abc 9.6d 0.1d 16.0d
FAE + F5FT Flat + straw 2.3dc 0.9ab 3.3be 16.2d 0.1d 19.5d
FiZ% + #5#T Ridged contour + straw 1.9d 1.3ab 3.2¢ 2.3d 0.0d 5.6d
J5iZ& + #iiE Ridged up down + plastic film 6.6a 0.5b 7.1abe 238.2b 1.8b 245.3b
FiZ8 + i Ridged contour + plastic film 5. 4abe 0.7b 6.2abc 45.8¢cd 0.4cd 51.9¢d
1) Average 5.2 1.2 6.4 176.9 1.4 183.3

a,b,c NA/NEFRFRERIE 5% BEKF

3 itig

b IR 5 AT SR 0 — R IR KR S EE BRI S R AR A . AT E S
RELAERS 4 TR RB 22t , BEL Lk R VR B 49T o 3R 1w, a0 13 A00RE 43 BS A1, B Lk bR 45 B, IR B A 1 78 2238
RES TN b FRE AN T B , AT B2 L A BB A i 2 AR A 0 , AR X - S Py i P MG )
RO REFPE S A BN AB R K 4 3% BRI 3 1 3R 42 I 1 B 2 T R B VE A, 76 S T S R ek 2
FAZW 30.5% R RMVEY 22. 9% , FEARHLR R TSI R & 32.29% (BX R B UK BE 2 A A BB

AR R, FE T8 55 BRI H R AR 73. 9% —86. 2% , /R i 8 ¥ 96. 5% —98. 1% , 1§/ N
WRBE 12.8%—65. 1% , /0 P ik BB EE 91.5%—96.0% , 5/ K Fik BB EE 94.2%—97. 1%,
AR RS S SOR BN TER MBI . 7T R B2 P 06 26 S A1 AR 28 F0 A L/ X33 B R B
FH—EER. FEEWEEZMH BN 2RI, SRS L EH R B YLUR S &1k 17. 00g/kg, 3
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H A RAF (LA 1.31g/om’) , TIASREE T MR THR AT MR ALY L, TRA IR SRR,
TG, TIRAE TN I E T T A5 EE NS B MR RAS , BR TR MB R, H b
T g e R R AR T Bl R AR E AN R R, LIRS BB K, EAE KM
SR E RIS > W TRES B i, TR R AT o HORE T B B RS BE D A
£ IMAB BRI K BHBAS R R AR TR R A LR i ok, AR IR
ZEAF, R, BB - B E A AL T AR FK BB RCR WA, B8 TR 6 B X B “ B (B
B TR RHMEREE . SRS ATE RS, B T T BT S R, KR T A R, i B R AIA
B ARE RS AL, RIRICD T M RAST AN R IZ 0, FR PR B RIEWD o FEFAE A& T B RS AT AT
REN IR 136, AR , MR , ) b AR A R R I R B A ., DRI, 7B P AE A 1R T B S A AT 4
HR O IR R KA AE

BT R GAEGA IR L IR 3R, Bl T NP K & B HUR K EREEAR, BRA P ZR .
N # EE BRI, o TS S0 e 42 i S8OR 22, FE B 22 18 AN 224 25 AF T RS AT B 3
BN T g, B, FEAT B s N R BCOR A PR PLK B EER R B R YR v, FE AT B i e
FRHA R TR M, AR B PK Bk
4 #Hig

ToiE R T S A AT B, S 28 (R A LL , B 2B AR BE D s R AR M T AR LR R B R A
e AR BWAR, FINERER R TR & #MFSHEAR (U7 1AL R 5K I RCR d i, 1
THREOLRX N R (R HE R S,

TEANFIBHESRA T, BEATRE AT o st 7 i 2 BBl D MR AR R B IR B AN B PR
WAR, RH IR, BT ERR K 26 LR WA BRI T B . A 7™ R B A
TIPS e (A 2% 18, 7858 08 - XSO b focol B R AR 5 X AR I 2l _E BEAT RS AT B o

WATE SRS A IR RO P KK (BIEH N SR RACRA IR . ZemEfl R e 7oK, AU
ZOR RSB 2 R AHE SR R E YR L2 HGE RS , 2w 1R EKRILRE T
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