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Abstract

This paper selected the local representative of the traditional tillage, no-till oats , oat stubble
height of five kinds of different farming methods, different ways of farming the occurrence of
surface soil erosion has been studied law, then the evaluation of different anti-wind erosion of soil
tillage effects. Designed to make appropriate conservation tillage in the region's key technologies
and system optimization approach provides a theoretical basis. The results show that:

Five kinds of tillage under increased wind speed with height gradually increased, when Jude
Biao height of 150cm, the wind speed tends to stabilize and increase the trend is slowing down,
five tillage methods under wind speed changes along the height followed by power function , oat
stubble-free till the minimum surface roughness, surface roughness increases with oat stubble
height increased significantly, indicating that Yan wheat stubble can effectively increase the
surface roughness, cut down nearly to wind speed.

Five kinds of tillage land surface air layer near the sediment volume increases with decreasing
height, with a high sediment load changes that are to follow a logarithmic distribution, at the
near-surface 7.5-31.5cm, stubble handling sediment than traditional tillage without stubble tillage
and oats were significantly lower, oats stubble tillage sowing 30cm minimum amount of sediment.

Oat stubble treatment significantly reduced the amount of soil erosion. Processing in the
stubble, stubble height with the increase in the amount of wind erosion was a smaller trend, oat
stubble tillage sowing 30cm of soil structure, the best performance, the smallest amount of wind
erosion.

Under different tillage, no-tillage sowing oats stubble 20cm of organic matter and total
nitrogen performance of the highest total phosphorus content of each treatment is insignificant.
Tillage treatment 0-Scm depth soil moisture content was expressed as no-till than conventional
tillage treatment, and with the increase of straw stubble height increased. 5-10cm, 10-15cm layer
of treated soil moisture changed little. Spring tillage prior to planting the ground 0-5 cm soil
temperature differences are significant, the ground temperature in the order: oat stubble tillage
sowing 30cm <20cm stubble tillage sowing oats <10cm stubble tillage sowing oats<no stubble
tillage sowing oats <conventional tillage, with different soil cultivation methods to enhance the
difference in temperature is gradually shrinking.

In the lower near-surface wind speed, improve soil structure and properties, conserve



moisture, the comparison with traditional tillage, no-tillage treatment performed better
eco-efficiency, and stubble handling and stronger than then on-crop treatment. On the basis of the
no-tillage, stubble height with the increase of wheat Yan, significantly enhanced anti-erosion
effect.

Areas in Wu chuan measures promote the use of conservation tillage, especially no-till
seeding of oats stubble 30cm farming practices, reducing soil erosion, reduce the incidence of dust
storms, improve the ecological environment has broad prospects. Local traditional tillage potato

cultivation, potato harvest should take effective method of ground cover to reduce soil erosion.

Key words: Tillage methods; Wind erosion; The physicochemical properties of soil;
Ecological benefit
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Fig.1 Mechanism that conservation tillage protecting and controlling from soil wind erosion
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X, RPEBERTIR RN B AR BRI R B9 G TR R, BARRE
HEE R B v E RV R HERHEROR AR . SRR, L0 RBOTHE s (R T8
ERTAR F 3 R e VR S0 A G, 7 E LA i R

(1) RYATHEE SR T EX B R KRBT, Sz 5 REUR L M i
A% H A SR B RGBT 5T |

) RPVWEBE R TR B LERAHE R EREROARATARE, A
EAGE ML, PIRERBRZ AT,

(3) B iy B R s = LRI PR B 44 2R 9 V6 AR R 338 XUTU K R KR 8 B A A5 7 TG O %
B SRR ISRBT AR R

]




AR RSB 22 AR

(4) BT RPERERAR S, ARBED™EAR, &4 WE
BAR R A, 2 NG BF AR s 7 AT G & AT
AT RERPUIHERAR KR, REFEBXBRKRPEBHERARNSGETNTT

L 4 BFFLHBAE X

BA L AL X PR R R KR A B2 (6 B AR JR R, R AR (e BB i
B, HECRR R EEGRERER, AR E . B RO R
3 X ERBR, % BRI AR, L, BHERMFRIRGCAER A, I
JUMEREEMBHE S X, EZMEE, Lol MEARREEE, PHUL)LH
AFIHHET R TR R A E R, K€ BVFO AN FIAHE T R TUA B
RABBE, BEHE HESZXPIE RN RERHET X, ARHEEARX
S BRAPHERHE R R BB AR R R R R B BB KR « AR 70 8 w1 A L b AR
PRSI R H AR Ty, (R TR R RAFEER .
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B LG RE - T R X A R BHE 7 =0 R B

2 RIHE

2. 1 iRE HUBEI

BE T 2009~2010 FE7E P 5 dy R K231 AR5 (N4L° 11,719 E111°
17.767" ) 34T RN B FAZEH BIBEFE, BHILALEHX . #4k 1500~2000m
2, REEARKTRETRRECIEK. mEmELdLE, &KkEK, 28 LHE
BUd 41.9%. FERRHA AT 50. 4%, Wb IR & 7. 7%, R, b3k X,
BB R IR M R B . SURFE S AES TR, EXGES, EEEE. BHD, &
FERMEK. FFWSRE 2.5C. BKE 360m A4, BAKENMiAY, FEES
f£ET. 8. 9=AH, LHEM 110 RAA, £EBIE 2100C, LEFLREN 4. 5n/s,
4~5 A XiE K, HIRENIX 6m/s, HRENEREET 20m/s (0 3). HFZEH
o mESEARES, SELHIE K 2), REELXSENESBTHILXT
R, BEZRANKMENRRLLSHEZ, 2EFDF 40 2REBRH, BEE
ATk 80 Ko 2% 8 RLL EKMKEH 20~80 K. FELPFLE 11 ARERE
4 Ay, REEVEEERK, BRFEFLTFHEERS, RRAMZAZEY. B4 % 2010
F)IE AP RE

B 2.1991~2001 FRIA FSREAEHRE GR)IBSZEERE)

Fig.2 The rose map of the mean of wind direction frequency in 1991-2001
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Bl 3. 1991~2001 EfE) & X R B A RERRE (R EKZRERED

Fig.3 The rose map of maximum wind speed with each direction in 1991-2001

7 —
6 I
5 L
%]
4 -
3,0
2 -
1_
O L | 1 1 L L 1 1 L i 1 i
1A 2B 3H 48 5H 68 7H 8H 9H 108 114 12H
B 4. 2010 fFE)EF3 HRGE
Fig.4 The average monthly wind speed of Wu Chuan county in 2010
2.2 RE it

REX AT+, EAREUERIME 1.
£1 HATEEREMAER
Table 1 The basic properties of the farmland

| HHLR £ TR HHA b G
Project (g/Kg) (g/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
¥ifl

Quantitative value 17.68 1.43 49.31 74.13 169.51
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B LG RE TR R FIBEAE 7 0t Ak FR RV 5

EETEARR, HERERASEERLMEIRR G, BE 5 MeE,
A

ERRBE (T1): MHEMEDADRE, EIRHEREREEH—IK, #HE 20cn
kR,

WE T RPN (T2): EHFWHREERZMEEDIT BT TRE),
B GBI T R, BERE Ocn.

M BIE 10cm GBHERY (T3): fEMEURE R BFN, T8z 1%, E8H%
BHEMHLEAT S, WERE L0cm,

HEI B TE 20cm BB (T4): 7ERRFUOR)E EHE MR, A#zhtiE, HEM%
PHEMYLEAT R, HHEE 20cm.

A B 30cm BB (T5): EMFUEEEHME, T8 1%, EEA%
PHEMALEAT IR, HHESE 30cm,

FH IR) A e b A 2008 SETFARIHAT b Ers, ERBHTH et rmE =
Fo BUAEESF 3K, H® 1I5AMDX, BNDPRK 45m, 5 3m. R L T
KL, MEREREEEA 65%~T70%. DETHER. BRI —KIEEHEIE, i
FABER — %% 150Kg/hm’, JRFE 75Kg/hm’, SALSH 60Kg/hm's ik F8 S BUOUR B EE FE,
ERITRECAT STV, Fh. AEAAEIRE 10cm. HESEEAE NS E LS, 4
FREMALREMLES.

BFAR LI FE PR 2010 EFZ 4~5 A4 KR BIHET, %0392 MUtk A 1
BB, MMARGRE: XE. BYE. XNohE. B, tEks. HE5s.
HiE . WHhE,

2.3 FEIEFEW = X E T
2.3.1 JURRE

¥ H DEM-6 % = #F KA 52 2 B € i R 20, 50, 100, 150, 200cm /¥
eI XE, FEEEE LVCIY-02 BB RERFE, & 3min JE — KA,

2.3.2 1%

MR RREE RAE M RARERE ST, T e SO 2% X A 9k 55 4 I DA B it R b 5
W, WRTHERER,. HEEL. WXARAKETHARSE. B4R
K=exp[ (V11nZ2-V21nZ1) /(V1-V2) 154,

K—HRMRERE, omy Z1, Z2—HRUAEBANAREE, com; VI M V2— 71, 72
= FE AL B U

SK-FH DEM-6 7 = $R B0 52 BE % 50cm 1 150cm S AL 1nin FIEHRGE, &
—HEERRE 6 K.
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2.3. 3 ENE

PR E/EA MR E, A SCC-6 BAEWIME 5~58cm SHE M HIH
VE, BREESNE 3 K.

SCC-6 BIEVCHB I EIE, W 5 iR, EWCE 9 A8 Sem 11E )7 AR
fl, # lom ZWEEHY, B—BER—BEZENIMEDIL, TOYSHETFT, £
VAT T . YA RER TS E RSN, By RiE, B 77231
RE, LR HID A e RIGANE M B HIEH, MRAREZANDHREEIX
M, R DU KR B WA B KUk v b ki . [R5 Fe 3 3 42 Vb A0t TR v i R
WEH—EREW, THREWIUEE, WRED EMEME, KM RS
AR R, FANES R mEK, TRERE, REEDIGRE TEY OER
EMESE, WO THREZME Scm. XHEEPIEIIRKBYRLR BALN B A
5~58cm =1 B AR I Rl b KA

KEVDIURERINY LS — P HFE S ST

- g pb4L (25cm* )

"
)

— Pk IR

Bl5.  SCC-6 RIELX
Fig.5 SCC-6 type Sand Collector in wind erosion

2.3. 4 X2 A3

BFSh X B R T TR X E (. B e KRG KX,
HERED, BLHERNE 6 K. BB BER 25cm, & Scm KR RE KR
KNI R R HT, 2R BN MKE 1.6kg KEBHERHRENRE L,
BELRENELREN 2mm fHHE SRS . REERYEERE, #§RDHE K
TERRRBHRG 105 R ER H DAL E, (REEXE M HRRE S, T—%
FEFFAHRE, REXNGEATERE, U LEKE. BENMRE X E
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B LLLERER T R XN I8 Ty ek R
AT AR T L E R Z R A B S LR R (Yhm?).

Be. Mt RER

Figb6. The erosion plates in field experiment

2.3.5 AR RNE

WA (B 5) bR R FERIGRE 124, CRERXKWEN (EH5.
z1 2010 1 01399415 , H/PENXH=4tEEXME, FARNEEE. BT S
JEA R SR A2 8 B Tt Bt . B A 3 KU B W SGHAT U & S 36 LR 7,

M€ 72T MR IE BRI 34T, ﬁl%u%gﬁ?%ﬁﬁ%zi, T2 F At
% 30° FREERE (13.9-17.1m's™) SEARRBHE T R0 BT, Wi
2 3min/IR, FEACEIER 3 SHATIE, BANE 10K, BE 10 RIERLIE, #
[lSeiy EREKRRCESME, AUFEREE, ®iFRERAA 150cm X 200cm
=30000cm’. HIAREE S REIRIFRAE 10m AL, HubR DR A A EREEE I BAME B RRA
TAGHERITIER. LRWERERTHR. AR PAEERRNER S, % ERRME
MEREXR,

S S
/|

l//in,"ll,
l//‘l," "'
l""

/

[rem | [onn | [ | [ ]

7 AN TR BN ERE

Fig.7 The field device used as measuring artificial deflation amount

15



AR RSB AR X

2.3.6 TIRHEXTSKENE

BHACR AR SR ERNE LIRS KE, A 0~20cm HEKTHE,
8 5em A—BHHE, REHT 15CTFETEEE, KTEHELEENEGKE, #
WU JE BT LA 3. ZEm i3, AR TBURERE DIRAE,

2.3.7 HEFHNE

S BB R AR B A 0-15em -3 A Se e =R E LR 8 =
FHE: R RFRRAIENE .

2 R RIAREMETT RENE.

4 B FIF HCl04-H,SO4 V3 5E o

WA HE: A 0.5mol- L' NaHCO; R RIEM 5 .

WA FIRZERLY BENE.

HER: FIF ZRERR KIGEETE .

2.3.8 FEALIEHRME

FALEHZ 0-Sems 5-10cm. 10-15cm FEHAME F, RN A+ A2 LA H—
MAERME—-KkHME, MeNEBEBHEHRKELEAMNE, T 800,
10:00,12:00,14:00,16:00,18:00 i K AL F (R, EECERE SR L.
2.3.9 #iE bR

EWBARA office2003 HAAEH T, HALTHEI KA SAS Fvt BAFHAT 37
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B LG RE - T R XA R BHE 7 2ot & R

3HEREAH
3. 1 ANFEBHE 30T 1 RGE KR B A 4E

10 r
73]
= 6 -
i,
X 47

2 L

O ! 1

20 50 100 150 200
= Eem

—8-T1 =12 ——T3 —#-T4 =15 |

Bl 8. ARBHEN R T RERE R 2L
Fig 8 The wind speed changed with height under different tillage methods

HE 8 Argn, HABHER X T XIERE K LI Ewi K, 2456 R ik 3
150cm B, Wi TAE, HREPHEME. EhREER 20cm &, T1 HRES
K, KE|T 5.05m/s, TS HIMGEE/D, U 3.27m/s, HT1 KT 35.25%, T T3.
T4 7358 T1 F#K T 19.01%, 32.48%. 7 20cm-100cm EEGEA, PHELES T1.
T2 RIERBEE, BHELCE TIAH TS AERAEE (LE2). MEZERSM,
B TEAC TR I XU L T1 A T2 TREAEAZSD, WHEEE N 150cm M, SHHERR
A REZE R AT E,

F 2 NRE B EBHET RRERI T 5047

Table 2 The variance analysis of wind speed at different height under

different tillage methods
A2 PR A

Treatment 20cm 50cm 100cm 150cm 200cm
T1 5. 05aA 5. 65aA 6. 62aA 7.23aA 7.55aA
T2 4. 80bB 5. 54aA 6. 31bB 7.08aA 7.54aA
T3 4. 09¢C 5. 00bB 5.77cC 7. 08aA 7. 46abA
T4 3.41dD 4. 66¢C 5. 58dC 7.07aA 7. 40abA
T5 3.27dD 4.52¢cC 5. 34eD 7.07aA 7.31bA

iE: a, b, ¢ RFFEP<0.05KFLEEREE: ABCHRRP<0.01 KFLEREE.
Note: a, b, c represents while P<<0.05 marked significant difference; A,B,C represents while P<0.01 marked significant

difference.
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B & SREFNAREE (2) FHRGE (V) B, BEXREREERRE
(B0 5y BIREAT 4. BB Rt R BURIE SR BAR R T, A A BEE TS
AT RELEEHBERREREER (WE 3). FEZERHEXREF T
6096 DA b, T2 BEEEI T 0992, KUBAHRREF, WRELHRBRT MgEE
HEE LWL ftER. BRIKXRAMT:

V=aZ’ (KD

RA: V—ZHERAE ms™;

Z—RAX FEHIER = om;
a. b—RlHZRH

%3 FRBETARE (V) GHE (2) HRFREER
Table 3 The power function relationship between wind speed and height under different tillage
methods.V=aZ’

AR V=aZ' REABH R
Treatment a b
T1 2.889 0.178 0.967
T2 2.651 0.195 0.992
T3 1.844 0.259 0.977
T4 1.206 0.344 0.988
TS 1.078 0.365 0.979

B R MRS B AF S0 HhTH = B R TR, B — A R Bt R fth 3R T 24 1 BEL R AE
fH. BE 4 7%, T2 WHEREEE/NMUY 040cm, TS HBEERKAERT 2.92cm, &
REFR A) 2 A B B2 o R A A0 IR A RDRE B L AR R B E 5 K. &5 T ARLE T3,
T4, TS R KT 52.01%. 146.32%. 220.45%, 5 T2 Mtk T3. T4. TS5 435K
T 244.47%. 458.19%- 626.17%. HRARERE BERE WA SR IRk B &1 K, X
RUIHE HBAERE S KRR, WP XE, 063Xk,

R4 AFEBHET RS BT Z HT

Table 4 The variance analysis of land surface roughness under different tillage methods

AbEE ZEERHEBEE (K/cm)
Treatment 1 2 3 4 5 6 FiE
T1 0.81 1.10 1.26 0. 54 0.81 0.95 0.91bB
T2 0.34 0.53 0.25 0.43 0.35 0.52 0. 40aA
T3 1.36 1.32 1.45 1. 16 1.45  1.58 1. 39¢C
T4 2.04 2.18 2.34 1. 69 2.71 2.51 2.25dD
T5 2.97 2.7 2.19 2. 80 3.19 3.67 2.92¢E

iE: a, b, ¢ RAEP<0.06 KFEEREHE: A B CRRP<0.01KFLEREE.
Note: a, b, c represents while P<<0.05 marked significant difference; A,B,C represents while P<<0.01 marked significant

difference.
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I o0 S L A7 2 4 R o
3. 2 NREBHE XN TRV B LR

3.2.1 REIMEAXTHIL RN E M D I

WO RRN AR THE T XA M EE . W8 9 fim, EREHERR
DI TR S B IR R RN R TR, W 7.5em-31. 5em AL,
Tl MY RS 12 MR EEE, HELENAYVELNFHEYESK, tEhE
19. 5cm K40 B TREMEEBR, 5 T1 M T3, T4, T5 4 BIMAK T 43.38%- 45.59%.
55.88%, 5 T2 It T3, T4\ T5 3 HIFRIK T 38.48%. 40.88% 52.06%. BEEEH#H
BRI BIC. FEHRBEHME] 43. 5em AR, HBHES X T R0 EE
BT 8.

HivLEg. cm-2

7.5 13.5 19.5 25.5 3L.5 37.5 43.5 49.5 55.5

EEcm

|=o=T1 ~—T2 T3 ——T4 —=—T5]

9. EMEARTHRIVBAEENS T
Fig 9 The disposition of sand transporting quantity With the change of height under different
tillage methods

B DA FI R D AT R 04T, B3 A S B AT
5, BRI LY B R MG 5 ARATL BRE. SRR RIS
AR AT, SR EAARBHETT R T BT BB M R o S
i (JF 5.

19



Wl KT AR
%5 BYRSHEAMEEICNR emaln (D) % AT BH

Table 5 The Statistical parameter of logarithmic function relationship between
sand transporting quantity and height q=aln(Z)+b

g eI 5-58cm F MY &
Treatment a b R Jgem™
T1 -0. 108 0. 441 0.971 0. 757
T2 -0. 098 0.219 0.972 0.722
T3 ~0. 068 0. 154 0.994 0.517
T4 -0. 064 0. 144 0.994 0. 475
T5 -0. 057 0.127 0.991 0.412

BRI, WEPMEKXRENETELE 0.97 BLE, REKZERET 0.994,
BRSO, WRESSH R T ZmEEEA R B miER. H
REAWT:

g=aln(Z)+b (X2
RH: ¢ — FEREEHVE (gem™);
z —XUHHPOEREREE (cn);
a. b — BIRARE.

S ERES A RRHE T X T REREMESEITANNER. NEER
WUEE, ARMELTX TR L ERYEIMEEENENE TROEE. 28 b Rk
TR WD BEIRD, SHEREENERERX. HSHbWUEY, 8%
AL BRE 3R B0 B B T1 b

3.2.2 FRMEAXNTHILEEBNAESH

SARIFPHES AT ERELBRY BT H E0H, WX 6 Fix, T1H
DEEBBKIAFT 0.76 gem?, T5 B/MUE 0.41 gom®. 5 TLHIH T3, T4, T5 4351
BEIKT 31.70%- 37.29%- 45.55%, 5 T2 KItL T3. T4, T5 2 HIFEIE T 28.41%. 34.27%-
42.93%. BMEEGEREE T1, T2RERREE, 3514, M55 MERARE,
BETSMERMEE. B IMNR6 o, HEHELHEYBRD HERY

B, %6 FRABHETR TR EENTEMTLE

Table 6 The variance analysis of sand transporting quantity under different tillage methods

FESNRYEE (gem®)

Treatment 1 2 3 4 5 6 FHE
T1 0.73 0.79 0.74 0.77 0.73 0.78 0.76aA
T2 0.69 0.75 0.71 0.74 0.70 0.74 0.72abAB
T3 0.50 0.54 0.51 0.53 0.50 0.53 0.52¢C
T4 0.46 0.49 047 0.48 0.46 0.49 0.47cdCD
T5 0.40 0.43 0.40 0.42 0.40 0.42 0.41dD

E: a0 b, cRFEP<0.05KFLEEREE: ABCRRP<0.01KFLEREE.
Note: a, b, ¢ represents while P<<0.05 marked significant difference; A,B,C represents while P<0.01 marked significant
difference.
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3.3 ARBHE T AR E R

16
14
™ 12 -
E10
i e
jgg 6
E
2 .
0
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Ab3

Bl 10. RRSHENR T RIS

Fig.10 the comparison of amount of wind erosion under different tillage methods

2009 £ 10 AF 2010 4 5 AARHARPREA, FIF X0k RE B4 W AR 43 K 2
ZRmE 10, 2 HREBES T1EE, 5TIHEREBADT 4.55%. BEBELEY
HERE R B, TS REEHR/ANRE 345 vhm’. 5 T1 M T3, T4 TS 4%
DT 56.89%- 69.70%- 73.86%, 5 T2 MALL T3. T4 TS 2 B> T 54.84%- 68.25%-
72.62%, X UL E A AR IR RS 7. R 7 AT, B AbERE R EE.

R 7 ANEBHER T R Z 0
Table 7 The variance analysis of amount of wind erosion under different tillage methods

gt FEFHAE (/hm®)

Treatment 1 2 3 4 5 6 FIE

T1 13.22 1313 1324 1323 1315 1322 13.20aA

T2 12.63 12.5 12,67 1265 1252 12,63  12.60bB

T3 5.86 5.18 6.03 5.95 5.26 5.86 5.69cC

T4 4.21 3.38 441 4.31 349 4.21 4.00dD

T5 3.67 2.80 3.88 3.78 291 3.67 3.45¢E

#: a, b, cRAEP<0.05 KFLEREHE: ABCRRP<0.0LKFLEREE.
Note: a, b, ¢ represents while P<<0.05 marked significant difference; A,B,C represents while P<<0.01 marked significant

difference,

3. 4 ANRIBHE 7 AW i K0 e

m%E 8 WLEW, IMBHEFRT, TI ML EEAMtEEE, KEBREAN
0.55g:cm™min™ . T5 I HIELHPERERIF, RikERA 0.260gcm™min’. 5 T1 HtL
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T3. T4, T5 35D T 40.66% 47.67% 52.92%, 5 T2 i, T3+ T4 TS 4RI
DT 3215%. 40.16%- 46.16%. FABERIEFRTE ., BWNEE, &R ELES,
PER A BRI, B B A M,

RS ARBHMET T REMA LR R A

Table 8 The comparison of artificial deflation amount under different tillage methods

i
Treatment Wil g e cn” * min”
T1 0.55aA
T2 0.48bB
T3 0.33¢C
T4 0.29dD
TS5 0.26¢E

iE: a, by ¢ RRAP<0.05KFLERESE: A B CERP<0.01KFLEREE,
Note: a, b, c represents while P<<0.05 marked significant difference; A,B,C represents while P<<0.01 marked significant
difference.

3.5 ANRIBHE N T L35 & BB ARE
351 FEIRELEFLSEHTL

AR 9 ATUEN, FRRELBRNRSSERAR, LHEIURS BHELER
EERBEAEH. FRHEARXT, T WEIRSBENRR, TS BHER T4 1
fi6, RATHR TS B AESBEYRER USRI UGIR S ERIE. 2848
SHIURRIM, L& ERINAAPHEREERTA, TEME BRI
IR, RESRHTRELE. BUBRISBEAN T LES BT LEAT
J2, ATRERE N LR IGRS B TR SBHKTE, TEAS S BRIEEURR
TR R 257 73 BTt
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R BRBEARTBERENRSGR

Table 9 The nutrient content of soil layer in different depths

OsE AR 2R 2B B R B gy e
Treatment code 1 1 1 4 1 1
(gke) (gkeg) (ekg’)  (mgkg) (mghkg')  (mgkg)

0-5cm T1  18.60 3.67 1.38 10.85 25.01 146.68
T2 1995 3.46 1.33 14.53 47.67 22822

T3 2098 2.82 0.73 16.45 62.20 248.06

T4 2201 2.60 1.39 12.78 50.62 140.70

TS 19.04 243 127 9.62 29.69 162.72

5-10cm T1  17.06 342 1.34 20.48 86.83 141.52

T2 2039 3.18 1.49 17.68 69.83 116.69

T3 1650 323 1.24 15.75 85.84 146.41

T4 1582 2.79 1.45 13.83 33.14 209.74

5 1720 2.68 1.32 13.83 28.70 147.22

10-15cm T1 17.20 3.02 1.38 17.68 47.91 129.56

T2  19.95 2.98 0.60 15.23 30.40 159.45

T3 1101 273 0.85 173 37.13 116.96

T4 11.01 224 0.70 6.32 23.34 68.04

TS 1513 2.01 135 16.98 28.20 128.74

3.5.2 LRRMMPRLIENTH

Wl LR, HR 10 WTLUEH, SV ETEER R P3RS &
EBAMMN 0-5cn RELEFSEREED, FABEZRMNERTR. &R+
HIFHLE S B G 0-5en TEFHHURS B 55%-60% L F, RS BA L 60%EH,
SHERAL 63%EA, WRASTEAL 1004, MBS BA L 50%4E, HM
WEEAL 30%ES.
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R 10 DFRBHELEKEO R & B
Table 10 The nutrient content of wind erosion matter under different tillage methods
bisd HHLBL 2% EX AR A B
Organic  Total Total Quick Quick Quick
Treatment code  Matter  Nitrogen Phosphatic  Nitrogen ~ Phosphatic  Potassium
(gke")  (ghke’) (g/kg") (mg/kg™) (mg/kg) (mg/kg™)

T1 18.61 3.72 1.45 10.93 25.03 146.76

T2 20.04 3.53 1.30 14.57 4174 228.24

0-5cm T3 21.03 2.84 0.71 16.54 62.23 248.15
T4 22.07 2.61 1.46 12.82 50.65 140.72

T5 19.04 2.44 1.31 9.64 29.73 162.70

T1 10.51 226 0.89 8.16 10.00 43.87

T2 11.37 212 0.76 9.59 21.02 70.59

2% T3 13.54 1.89 0.46 10.36 2512 82.34
T4 13.65 1.74 0.83 8.93 20.26 44.84

TS5 12.80 1.63 0.77 6.55 18.47 50.32

3. 6 ARBHE AR T LM S KBRS
3.6.1 FEIRETBHEMEKET

B 11 AT, ARPHEARE 0-5cm B L EHA K BRI G LS T4
BB R RER RN LSS KB R . T4 5T5 TR AKE R 7. 33%~8. 08%,
ERAEE, 5HAAEZ NEREE 15125 B 2ELRBEEE. T5 8K
BB Tl &4 6 MESA. 5-10cm FE BN SKERIN S%KETF, T, 122
BERAERE, SHELEEREE, WHELAHEZREZERFEE. 1WKFETF 11, 13,
T4 ZRAGE, 255 2REE. T5EKBRTI B4 1 /MES A, 10-15cm
BN SKETE S BEKTET, REENIELSKELRE 0-5en 4801, B
WEETL, T2 ZREE. IWKFETFTL. 13, 15 ERAEE, 25 EREE, 15
FIEKERTI B4 0.5 MESA.
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Table 11 The variance analysis of relative water content of soil before the spring sowing with different

treatments
+E g KSR (%)
Soil horizon Treatment 1 2 3 pal]
0-5cm T1 2.33 1.98 1.32 1.88dD
T2 3.26 3.04 2.79 3.03¢C
T3 5.34 4.67 4,77 4,93 bB
T4 7.38 7.26 7.34 7.33 aA
T5 7.55 1.79 8.90 8.08 aA
5-10cm T1 5.18 4.92 5.53 5.21 bAB
T2 5.34 4,79 5.05 5.06 bB
T3 6.23 5.98 6.14 6.12 2AB
T4 6.79 6.02 5.33 6.05 aAB
TS5 6.55 6.46 5.89 6.30 2A
10-15cm T1 5.78 5.92 5.53 5.74 bcAB
T2 5.64 5.79 533 5.59¢B
T3 6.13 5.78 6.54 6.15 abAB
T4 6.29 6.22 6.51 6.34 aA
T5 6.45 6.31 5.96 6.24 2aAB

#: a, by ¢ RARFEP<0.05 KFLEREE: ABCERFP<0.0l KFELEREE.
Note: a, b, ¢ represents while P<<0.035 marked significant difference; AB,C represents while P<<0.01 marked significant

difference.
3.6. 2 FREBHEAR A KERLERENEL

mE 11 % 12 TUEE, FRLHEKNEESKERIAS 5-10cn, 10-15cm £
BARK, REEANAKETEELA, P T AEEKERE, 12K, BE
LhFRRE B R LS. 5-10cm. 10-15cm +EHN /KB 5%-T%2 [, T5 4b#
HELEHMSKER T &H 6.2 M EN M. REDBRENEKE, FBTHE
(BN

® 12 FRGE RN SKRESE

Table 12 the mean value of relative water content under different treatments

AbsE FLEHEMNEKENE D
Treatment 0-5cm 5-10cm 10-15cm
T1 1.88 5.21 5.74
T2 303 5.06 5.59
T3 4,93 6.12 6.15
T4 7.33 6.05 6.34
TS 8.08 6.30 6.24
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Fig.11 The relative water content in different soil depths
3. T NIRRT =0 i (9 B

WlAEZE 4 A 15 HAR 5 B 20 BARSHE S AT RIS RER W, wE LM EE
IR R B A SRR, BT EEYMESERSIEYS, SEhR R RN A = R
B2, BEELERINEARRHES R X RZE 4. HBIRF A : T5<T4 <13
T2<T1. #ERAELRE O RICHBEARRE L6 T ESMRARE =, S TF
ZHMAF, EREEZNRKBRBEEMP RIS . T1 4% 0-5cm FHE
4R 155 TS fbBEE6C, £4 A 2255 0.36C, #4295 1.5C, %5
A65®m2.5C, £5H135®2.3C, 7£5 A 20 5 3.3C. HMHEI M LEER
—HZERAK, 5 A 20 HZHi 10-15cm BRI EIAK T 5-10cm 12 HHE .
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#13 DRLEHBRKE R
Table.13  The Effect of different treatments on geothermal

TE Ab 3R P HHE C)
Soil horizon Treatment 4.15 4.22 4.29 5.06 5.13 5.20
T1 -0.92 0.85 2.30 4.53 7.84 10.52
T2 -1.38 0.70 2.20 442 7.72 9.98
0-5cm T3 -2.35 0.73 1.04 3.76 6.68 7.89
T4 -5.50 0.62 0.98 332 5.55 7.73
TS5 -5.90 0.55 0.76 2.99 5.53 7.16
T1 -7.80 0.42 0.44 2.34 5.02 7.03
T2 -8.34 0.36 0.43 2.18 4.87 6.88
5-10cm T3 -7.84 0.18 0.27 1.93 4.59 6.52
T4 -8.96 0.06 0.30 1.72 432 6.03
TS -9.43 0.03 0.24 1.66 397 6.45
T1 -8.30 -1.28 0.13 1.62 3.77 6.79
T2 -8.75 -2.03 -0.04 1.55 3.62 6.43
10-15cm T3 -9.92 -3.52 -1.28 1.42 3.19 5.78
T4 -10.04 -3.87 -3.60 1.24 324 5.64
T5 -10.57 -4.23 -3.98 1.27 3.04 6.23

3. 8 ANFBHE T AR AR 2 M

HR 14 ATULE W, RRPHEH RIEEHE 20cm 4 XGEHE:, A S T1 52
FWMEE, T4 TS RIERAREE, 5 TLAL T3.74.T5 5 BB T 19.01%- 32.48%-
3525%, 5 T2 ML T3\ T4, T56 AP T 14.79%. 28.96%+ 31.88%, X uiBATEME
(REMRNE S, PEERNBY, HHELE R T LHELE. ROEMHE
HREEERREE, PEREREE N INREER K, X HE a0
WAMRMAREE . NHEMATRKRESLCENERREE, 5T1HL, S#eR
BN EMA TR BERK, MERERGERSEMN, BEYETHRESR, K
TS FIRHERA THRHE THREK, B TI 2 TET 73.86%, 52.92%, XHiH4%
PG UL & B 2 A0 B AR 7 nt B A VR BRI B . TR e M b 1
85 11, 12 MERKEE, R\RZHALCHEHERD HBHYE. WXt
0-Scm B AR & KB I AT LB, A0S 1+ MR Gk B B
Wy, HREEMEEREREM, TEASSKERN, SABEEERREE, X
RYIHE AR E= BRI S IER, 48 HELES R ENE. & L,
R L, FEEREHBERENEE, PN BERR. PREREY,
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DA B B P R R AE I CRAPPE R T SR, 7R LLicJb Bt D o R P 4
LR AR B ENESHR.

R 14 RRBHER SR
Table 14  The ecological effects comparison of different tillage methods

SE 20em R RbhE ATHRuE MR WYPER 0-Son DX AAKE

Treatment (m/s)  (t<hn™)  (geen®emin™  (em) (geem® %)

T1 5.052A 13.202A 0.55aA 0.91bB 0.76aA 1.88¢E
T2 4.80bB 12.60bB 0.48bB 0. 40aA 0.72abAB 3.03dD
T3 4.09¢C 5.69¢C 0.33¢C 1.39¢cC 0.52¢C 4.93¢C
T4 3.41dD 4.00dD 0.29dD 2.25dD 0.47¢dCD 7.33bB
TS 3.27dD 3.45¢E 0.26¢E 2.92¢E 041dD 8.08aA

E: 2, by ¢ RREP<0.05 KFLERBE; 4B CERRP<0.01 KFLEREE.
Note: a, b, ¢ represents while P<C0.05 marked significant difference: A,B,C represents while P<<0.01 marked significant

difference.
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4. 1 A EBE A 200 e i R F &b 210

- BHETT AR 2 2 W Al SR T ML R AR IR, AT % B T SR R et
J1o ARBBHERBRFEIEY), A RA AR M, MR % AR
HEE. PREEFEDREU RS REERFS, i, BRRRERE—EE
fits, CHEZWEIRDHILER. BIFRERE R RN AL XSS =44
il BrE R EFRRRE.

ARRLEREY, FRABHE AR ENEER . L mLH oL
EMRARE R RN, AAMPAER L, ML EAPHRR, RELHE b
R R B S PHRRRE, SHBEMRBRRNEN R, MRELER
BRI PR ), ML THRA RS, W T KRR, K
55 TR ME, JHaE T TR MER, AR, FIAH 8 RXEN
MR B — i, EE i, Res A RIBHE T T Ht R
BELZR. AALERER, HELEPERD THRADNRIEE, THRERE
7.5-37. 5em Wiy BREMH S EE LB RPETANERD, REETHELH
HIGRAE BN T HRMRERE, DK RIS, RN R AR T 52 b B
L, TR R YR R ROZ RE 0SS, JEBI AL T R B R h i AR PR B R BT
EFRE), ARohEE T HRXK K AR AR R AR K. HK, 8
MR GASEH B, BENR DERESH, RELRAARE, B
Bk itRase, HHOBRIRKEE HBCR. ot BAEED T A hish, mERE
RIE e, #— PR T TROPURR R, ATRKED T LA E, XHH
THEGERENEDE N, Bk, #EmEEMET R LR T R
EARR ST IBHET o

4.2 ARBHE T T B 38 X2 5 R i R

RETEHRE TR DREES N RMERE TSR, BARK
HEAE 7 2R AR AR FEL R 3 i AR K)o A 8 o SR P X R s R
BHETAMNAERZER AN TRMENIEER 3, AL ER X RENA
THRHEHRK, MELHERPEER L, HWEHE QPR ERXTHFA
(BT G AR, SRR R B KRR R T X LB /5, SR H R4
HHEIWR, MRRTEHL, TRARNE, SURRRENHERIK. METHE St
BARBRAENRHETEAEZ), EHRRETRERS, B TRERNRME, HR
PhEE AR . MUK B b R BRI &, MEMERE R
GZRI T EE T, BISS T 2R K RE R, 75 255 i i R 85518 R
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i LR T LA S o M 0, 30 T MR R LR, AR R TR
SE, MITAE] T kIR MR

4.3 RREBHETT T R

TEH SRR EE T KR EERRZ —, B RS RRKIEEL
BHMER. TERNENRSEEMUERENB R, MERTEE L EFTREFNEHSE
ERegey, TR A BRI R T SRR AR A KRR HIBE D
FRIBEHE T RN %AE HIERE . TR KT M, NSRS RN E
BHE RS I BRI M R 2L T8 bbbl T LB AUk EEF
F&RE b b+ 2 g SUBlm /D, A e BT 1 238 A Rk 3 B A bAHXY
P88 AR A B G AW, P 0-5em T EHEFHNREEHE
BTG . RN TIERE AR T ERETEDRE, W%,
HEE HER AV B3 %, AR B T LR it e R E L EE R
3R gD WRERNERE D REVBREAHREERAERT, E£<100um
kL2 B B R B %, T EL B A/ i SR BORLE 5 B 2 A HLBRRNE 5%
YR T LRI BN R B B A MU E YRS @S AU ERIK
RAAIHEAT IR 0 RN, & A B X B HLUR & &40 0-Sem HIBRPHHUR S
B 55%-60%KK, 28 SHABERSEN SHAKET 60%U F, EHH#HS
BAN 0%, EMHEEA L 30%L4, XHHNARMSELHIEZE T/
B Y BB SR R 2%, TR e B L AR F R R U B I H R 7 S5 B Rk
RS R S EFE TR R+ L.

TEEEREWLETHEN S A EER R FRARHARYA, FRABHELE
0-5cm RE MG K BRIV PO E S TR, AT EEREREN
TIEAKERE, XS AR TRTESN DR EmT R % A0, REWE
RBFLFRE FRRE T R, BESYRET TEKSEE, NS TAERMRKE
. BENY, SOBHENLTEERE, MEERSIEE, HIREEKITHRMRM,
TR SR RS R A B Z AISCE, VR R AL AR R L. SRR
HTHERRE, hRTFEEHER, HERETHHR, EXNERTKIELR
P, EHERHAE, HTEHOESERESOL M T B, BEENH
g, ZABREZE, BT HEMRZBLE, NHESET HENRRTRE, BK
TIREE IR BFEE o TR AR B L b 738 3th DX SE i B 2 S bt T OR 4P R B 3B KR
RoEF B E .

4.4 AFEBHES AL

EEEK, EASMTRESEWKEREF. BB EX R B S BN T AR
W, MBTKERRE. RARS TRERBCTHERX AR RAR BEHE R K i
BRASWARN, Rt LKA Tt HRSPHMRALSREN, RARPEH
R PR IERR B KRHER T AEBME. —AOkE, RERM, REMMRRE B
BETSEM, MEARRERNERL T —BEASARUISRER, FHit, MRE S
TERR LR R, —. EYRTRER R, RABIRNE LR, TgMEEROTURRE
H™, REFEOTAERDEESHEENEREE X, RUHALERLE—8, HAHRP
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1. FAEHEG R T RSB E R ARSI R, LEME®SEEE 150cm i,
Mg TRE, WAEA U BeE, RBHE T R & R R A et o 4L
¥ %, 7 20cm-100cm EBEE N, BHEAE SESRPREE ICE S B ZR
BB, BREEHE 20cm GHHEM S5HEEAE 30cm & BHHERATE .
EXE PR E R/, R R B = I R B K, X
BAFHESE B 25 AE A O B Kb R AR, DRI Hb R

2. HFEHES X T REEMRKENRY B S ERENE T EES, WvE
Bt = B AL B O 0 A, IR 7.5em-31. 5em Ab, HFEGEREMVEL
G AE LA S B, MEHE 30cn RAHHERHFEL BERD.

3. MEWELEMNIEREEBREE, MERE 30cm SHHEMRMER/DR
A 3.45 vhm?. SESEIAHLRD T 73.86%. &ML, BEYEE KN,
R 2N, WEBE 30cm RBHEMM B MM RERI, WHERSE
2.60g-cmmin”, SHEGEBHELED T 52.92%.

4. RRBHERAT, #EHE 20cm LHBEHENEALATERNES, &
BEBERMAAFABELCEZRAK. D ITEER XY+ HFR 55 BBAHEN
0-5em EETEHRSSEEE D, SAHEZENERAR. RARABHELE 0-5cm FE
TS EKERIA P & T AR, HERTBEERERHENLIES KE
W, AR IESKERIA 5-10cm. 10-15cm HEBAK, BLEMAME
KETWEKR, KV ESEHSKERK, METLHE BBk, BT EE
RS M2 IR ER . FEEMIEIHER R 0-5cn T EHEZFHE, MR
Frly: #EME 30cm ZPHEMGEE FHHE 20cm SPHEMGRERE 10cn SPHETC
ME L AR AEEREE, BE T ERMEAFREHE T R Z R BB/

5. ERKEHEREXE. RETBEEHER. BFE K2 TH, SEEBEHHEL, &
P A AR, BEELAEXGRTLHEAE . f£Rfa L, MERE
HEERERNES, IR EEYR. TREREY, DIREHEE S8 T
BRI HERHE S X, ERLAEE X TR v R M B B B B E AR
MR

6+ FER)I X HET MR R HERHERS I, JHRMERHE 30em SHHEMRIBHE
R, WTED R, WEWARMEL, REASHEHMAE AR .
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Effect of Different Oat Stubble Height on Soil Water Content and Nutriention Content

ZHAOQ Jun
(Agricultural College,Hebei Agricultural University,Baoding 071000,China)

Abstract: Wuchuan area of West—to~east Mountain North was selected to study the affection of different residual stubble height
of oats on soil moisture and nutrient content in the experimental field.The study showed that residual stubble effectively
increased soil moisture and nutrient content and that organic matter and total nitrogen content were higher than other treatments
for residual stubble height of 20cm.The study also showed that soil meisture content increased along with the increasing of the
stubble height.

Key words: Residual stubble height;Moisture content;Nutrient content
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