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Abstract

Folation is an important reason of soil spillage and environmental pollution. Most dust of
sandstorm comes form the exposed farmland and the degenerated lawn. DaQing has 486,700 hm?
cultivation, which is used Traditional farming methods. Lands exposed in the air in both winter and
spring. At the same time, the local area has the gale, which lasts long in spring, with frequent dust
storm and serious pollution fo the environment. So it is important to change the traditional cultivation
way urgently to protect the farmland and prevent it from occurrencing of farmland eolation. Zero
tillage and the straw stalk remnant stubble covering is an effective way to prevent farmiand eolation.
But the way of zero tillage also has the disadvantagous that causes the soil compact, enlarging the
degree of hardness, causing a bad air permeability. It is disadvantageous to the growth of crops.
According these simultaneously, to research as follows:

Four kinds processing treatment comparisons is established to assay soil eolation of the different
cultivation system.including zeto tillage-covering, deep-pulverize covering, harrowing stubble covering
and the traditional cultivation. All of which were self-manufactured, such as the sand dust acquisition
instrument and anemoscope. Geoponical ways suiting the area will be got out though combinating the
cultivation to the cover way. In other words, which is a geoponic way of preventing eolation and
improving the soil structure. Simultaneously aiming at zero tillage makes land mass indurations, too
much surface straw stalk, tatter device get into the soil difficultly and so on, parameter of twin disc
furrow opener will be optimized and used of ditching, stubble ploughing and straw stalk cutting under a
light balancer. The result of the research indicated that:

(1) Comparing with the traditional cultivated way: zero tillage covering can make moisture
content of the surficial soil increase about 38%; deep-pulverize covering, harrowing stubble covering
separately increase 8% and 11%; roughness of zero tillage covering increase 85% comparing with
tradition cultivation; deep-pulverize covering and harrowing stubble covering separately increase 39%
and 54%. It has shown that protective cultivation may increase the soil moisture content and surface
roughness effectively. Harrowing stubble covering is better than deep-pulverize covering on the part of
increasing surface soil moisture content, but deep-pulverize covering is better than harrowing stubble
covering on part of erhancing surface roughness.

(2) Comparing with the way of traditional cultivated, zero tillage covering can reduce the
quantity of eolation 83%, deep-pulverize covering and harrowing stubble covering separately reduce
63% and 54%.The eolation reduces assuming the power function relations along with the high
increasing. Protective tillage can reduce 75% of the near-surface winds of particles and 40% in the
amount of particles into the sky. It means that though deep-pulverize covering is disadvantage in
surface soil in a certain extent, but it is advantage on controlling soil erosion, moreover, deep-pulverize
covering is better than harrowing stubble covering.

(3)To analysis the problem of blockage in the zero tillage sowing process and the advantages and
disadvantages of the two kinds of tatter device, Proposed the plan, which satisfied tattering request in



the zero tillage sowing process through changes the twin disc furrow opener parameter{diameter,
included angle, condensation point). This experiment has carried on the design to the tatter device, The
monomer structure has been produced , the parameter optimized scope has been analysed, and the
optimal design of saturation-ID has been carried on the experiment.

Key words: Soil Eolation; Stubble Mulch; Twin Disc; Tatter Device Instrument
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1-2  John Deere 7100 K Bt iEf i
Fig 1-2 The corn sowing machine of John Deere
7100 which is zero tillage

1-1 John Desrc 752 8 f3 et #FrHL
Fig 1-1 The wheat sowing machine of John Deere
752 which is zero tillage
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Bl 1-3 GREAT PLAINS 1205NT B %8 #Fh 41 M 1-4 Big Rig M E L BHEH L
Fig 1-3 The sowing machine of GREAT PLAINS Fig 1-4 The wheat sowing machine of Big Rig
1205NT which is zero tillage which is zero tillage
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2BQM-6A which is zero tillage 2BQM-6A which is zero tillage
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Fig 1-7 The zonary com shatter sowing machine of Fig 1-8The gear evulsion weeds com sowing

2BMDY —4 which is zero tillage and overlaying machine of 2 BMQF —4C which is zero tillage
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458 ES: KEREIWES 20cm 2ch, BABTHRER, HRBEREEN 29%,

R EIEE 0;

232 ERFEQEIMNEH

AURRIES, REX. $&. BIF. 0.001g HEUTRE. K7)%.
24 HEAKAE
2.4.1 % BRIRIE

HIEREE =T RS . RERTREE. SR &SR 1R TR,
e A B — K (BY RO, PREEBBEEANTRP, SRAMSE, RIHTR. ik
RXAERMMEERERE, FANESLIRURE, WORNIEIRELE",
HMEARARE: OLBRAMYER, OLBRBYTEAS, @LRRHYHSSH.

24 2RBEXENIE

EHRARARRNEEEE B¥HERERET, FKARRXAEKRNE., &%
EAXREORRFRFEIEROEESE0RNRAE RERMNERERTE.

2.4.3 HeRAFERE

L BZELEEKEHME (0-2.5cm)
TRRMEEREHETRHERT M, MERNREE&HTRD. 8P AKS T

1¢



BRAON—RBRETH#Aie BF RIPHPHER AR M RRR MR R EF
e ——————————————————————————————

BB, WEME RS AKROEN, LIRAERAEA, NTRA T LR
fihtt, WA TIHEAESIRE. RXFEHMTAELET AN ELE (0-2. 5em) TR EKE
MRS, AT R R R X D RA A,
2. MR B B O

ARSI RIS W £ FGE R t AR R AE R R RESEEEN LSRN, TUR
et F XS RS IR IS FE L LA R SRR ™ . R R DA HISERNER. ER%H
ETH, TEAEMEQRHE. KEYRKYRE) . REKFHK. T2, LRt
BH . EABRELSY . NERBHEARL, HRERTRESRERBRNEER
FORRE, T LR R AR, N RMREE, e A LT LU R R
RE., SRV ERRE. FIET S RN EZER KRR LA RBHE T X5 R B+
BRI .
3. IR EE LA R

TR AR R L RS TR, KA ARNBRESR AR LR S &R,
ERGHOERT, ERpARARMKTIREHE. CHEEWE LR

244 LIRFHAZE

FRMEBERE (0-2.5cm) FHEMERES (288 K. 28 Bz,
2.4.5 RUERTRIE

FwR s EEEFRERRAER S, X RMA AT, R EER
AR XM T £ E 212 MHEKARELR, BIAYREFYRELRT 5. /s FIR,
A RAERMYE, FHFHRALLES.

25 WA FE

HAXELEBRNHREARRAGEE, REERR EAERMBRER, Ll 24
IR R KB, METHNE, D=54ms IRENERR, REREREMITS
.

25 ERAZENITH

ERRWEANTELEFAMNE EFHTHH, HHDMEXHEENNE. BE—H
FTH 100 145 G4, K& 30. 48n M4,

HBRBEENSHUTFILAFE:

L= B AT RELENRE. EBFCEEZKK. T, REALE. KEKE

MEA T W,
2.RFRTF. MAXXFHEYER, BENEEN—K SFYERXATXETIR

&, FRNERESSEHMILRALT X 8.
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ERIN—RBAER 260X BT RPHEHEN R A R R AR R
e S——————————

3. BEESMFLFOREY, IFEOMITFHREY. BIE 100 MFid, B
MERTHREY, HESEPLED. fi, 432 MAETHEREY, BALEREY
4 32%,

4 EFENE RN CHAER LETRAMTE EPASATRAMREMN EE
XA TR BB AT E S KON RS RHT T AR A 0 R % E AR B4
it E,

HitEHE Y. SHELOEERY 29% SRESNEEEN 21%, RAERENE
EEH 3%, BEBENEEEN 0.

252 MM EREBHEERDR

L RFERRA

KT RS, HESELTRANERLIIRRRAR, ZREEORITEHEN=
AERERY %5 hE. BRES. BB, SHERIERD &M DRI F IR
BT RERY BEEN G ERAE. BREERRRDBESREIMARLBANFEH
BB, BREER 100% FEBERERSERBTREOKXEITIRAPOTR, KT
BT R \E Y LS (A R KRB RS HAERT, B Ry B a0
HMARS ST HEN, BTV HEMYTBEH, REAMEED EE TR, REXTER
YL RE AT BEmRRH, RENEARRELPRE, MEZSKENSEZSHE
Y& FEEERBT G R A7 R 2 KU AR 38T R RFI A RS B3 g R a8
W OHE, EHESHNESRRRE. EXRRPHAZINRDERFREEBRLTE
EE M. BRG]

ER# §§§‘ *

-

.'l...."-'!‘..- s R = .. ... L ST
m‘-_ el ML ki €
5, 43 e .
R TR .ﬁ;q' AR
Pt b = g U]~ ¥

", T i _ . -
= %‘ﬁ"%d 50
o e .__.___'.'E_‘__"".
- Bl 1P RS
A-RI TS
B2 AnEKESEHCETER

A-Collector of wind erosion quantity
Fig 2-2 Arrangment diagram of collector of wind erosion quantity
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FETN—RBKFW - E4rid X BF RIHER AR A L RR R R
e e ——————

2. KERNAR

BEERP™Y, ERMEKNEABRNBRAERSD 63. 200K, BT REAERA
FIAR, HETEEE 31-1200 2. BEFARELRTHAANERTEZDHBEER
AR ARG R, —METH 150n 24 . R SIS SR HMNSSEEI T,
AR AEFTPRNTAANAIL R RIVEE-4RARETEAETARE LROK
B R 150-200m f9 3 XM S, T BEEFHSEXVIEFERTR, A 2-2 Fix.
HF—0MAE L, HAROESRE .15, 0,45, 0.70. 1.00. 1.50m M/EL%E 5 PRIVE,
it B ROEREARLBARONE EXN KA. §FREGVLEERERTHIHEEEA
BESH, WELRE, £55CTRT 12/ ERE. S47. KRR HTIREY 2n
FRE b RaE".

2.5.3 BEMBAFRAFAE

LR, KA NEHMETRALBEEIXRLRO-2.5emiHREKE, 565 KH
R—K, EREERARER S 4 5.

2HREBREFHERNMAFHEABE (S0cm M 200cm) MREMEETHH, HHAR
%J[mﬁ
ulgz, —u,lgz,

u —u,

1gK = 2-1)
A K—HERBRBA:
i » L—FN IR SR R AR
m o, AN L L AR RE.
FRAB T, FHFHAEMEE M EARAX S 5N BEEDE 50cm I 200em FFELH
1 4 EHRE, SRHREERK AR 6 ANEE, FHEXNIESRE LRALHE
Hi b RS
AR, EFRLBREAKRITIRELEO-2.5cm)H, BE HBHIA. 28,
2%, 2. ZERYENEARN, SHOERAKER 10 5. KPP RAEERINT
HMERANRS R, THNAEAZAELASE, XALAEYELRIR, FHAEHE
BHEERE R, XHLMGEE LRYEIMAR, RARTENERE.
4K L4 800 FITFA 18.00 5. HFF 2h — KB EAFAERSE S EZHRE, B
HPHEEDLERFESERARAEN B PHRE, BRERTARITHR (254m/s) #F
).

253 MR B LR EZH

HTHAMXGEEFI AR5 ARRTREKRETHR AR, N2006F 4 H 1 BEH
2006 5F 5 A 8 SJWHATHATEERERMAR LI (BRTRIEHD, 4 1-4.3 B KX
BERTE), #4248 o, SRR 24 MRBEHT KR (RRERSD), 363k 18 1K, RN
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ERTA—RBXEWAFie B_F RPUBEGERHRARNRR T
e e =

H#REF 9,00 % HLESF 9. 00,

£ 2.1 RoF R
Table 2-1 wind erosion sampling timetable

B BUHEREAN  SEHE GMND KK ROHEREN)  SEHE GMED

1 4143 48 10 4.20-4.21 24
2 4445 24 11 422-423 24
3 4.6-4.7 24 12 4.24-4.25 24
4 4.8-49 24 13 4.26-4.27 24
5 4.10-4.11 24 14 4.29-4.30 24
6 4.124.13 24 15 5.1-5.2 24
7 4.14-4.15 24 16 5.3-54 24
8 4.16-4.17 24 17 5.5-5.6 24
9 4.18-4.19 24 18 57-58 24

#: 421 FFEAIE

2.6 SRRKRR TIRIMITFE

2.6.1 SRR A

RARFE LRRMKREN S, HZH “RiH”. KRRBETRESSEF KA
THEWE, ZRAEFENBFE— AN, PRERALWNE, AimlkEH RS
TEAKRT XMELBIFHESRIB/PREHZ AT RIHRE. REFRAALER, R
HTHREKXT 54mis MR, FEERMME, FHATHATHE. AEESE BN
—H 9:00 ZRRLH 9:00) AR B R (8] YT oh AR 5.

AWML B P RER BT RS R ERDE 2-3, TRLEH, WREN
H P35 R BT o R S i B3R K . R RE K, ATt (aHK 5 i Bl AR .
TR &R R RE KT 5. 4n/s BISAEE 5 g 2-2 B, THREIESRRBTEL.
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BTN —REXE HEL R E-T RPHRHES AR ML RRAMYRE T
e —m—)

=

14
g »
L
32
2. 6
x“‘x
B 2
7 .
B

41 4.3 4.5 47 4.9 411 413 4,15 417 4.19

B# (B/8)
—o— HFHHAE —8— AR EFER K

£
]
#
S
gz
Hs&
4
ﬁ' .
¥

4.2 4,22 4,24 4.26 4.29 6.1 5.3 5.5 5.7

A# A/
—— D FHAE —e— H TR

23 BESREFHATHRA (5.4ms) FERBNELDS
Fig. 2-3 The change tendency of daily average wind speed and the date may eclipse the wind (>3.4m/s) to continue hous

X 222 TR, (RE>S54nvs) REMENES
Table 2-2 may eclipse the wind (wind speed > 5.4m/s) the wind direction frequency percentage

R N NNE NE ENE E ESE SE SSE
5% 6.23 2.31 1.12 0 0 0 0.63 2,67
o
[ S SSW L3 W L] Lk NW NNW
b2k o4 2.23 3.07 5.73 5.25 4,87 19.97 28.35 17.48
2.6.2 IR ERFFIE
1. TiEEAR

TR R AR T AW IR TR KR 2 RN TR R EE N IR EE
BFZ—. X THRARESHES R DR EKENENE, ERUTMAAE, KRR TEMET
REERHTES AR, FHBNHLETR (0-25em) TBAKMEEAS 5 KRNEE
AHRBITRREHEMT, AR 24 PTUFUESFABEERT, £LEO-25emAL
REKBRGAEREEER.
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EREOIN—REBXEBR ¥R B RPESENRR M R ARG B
e ———————————

R2IFRAAELSARLIARLERE
Table 2-3 The content of surface soil water which is different processing

il 1 2 3 4 5
Lt 0.1452 0.1611 0.1442 0.1653 0.1432
L 02011 0.2232 0.2403 0.2321 0.2412
o 0.2155 0.2431 0.1986 0.2213 0.2t43
G 0.251t 02236 0.2606 0.2445 0.2609
% 2-0 HEGH
Table 2-4 Analysis of variance

ZRKRE PR =] 4 B F F i BEAF

Aeb 3 e 0.0261 3 0.0087 39.619 0.0000

bz 1 0.0035 16 0.0002

BER 0.0296 19

% 2-5 Duncan Z M ILE (FHRRER
Table 2-5 Duncan multiple comparison (letters express resulis)

kbHE g 11 5%EEKF 1% EE KT
S8t 0.24814 a A
3/ 0.22758 b AB

£E 0.21856 b B

i3] 0.1518 c C

ATRRELFIHA TR KEHHNEEN, EFE—PFEELE. B
Duncan 1T EHE MK 2-5, AL RBERHAPHEN LIRS AR =FEETANE
AEHEREEER: AP ARGAERRARSEER, SENBSHEEER, XS
SHENEASLEEEER. NHLEETAMEL (0-2. 5cn) HIEEKENZLBEE S,
B ST E SRR AR RHME. AR ERTHRNRFRLENKS, T

HBEHRMEMARLIEKSOTR L. PRLENRABEATERHTRE.
2. WEERE

ARG BXIR T RAFHRE X5 5 5E 50cm A 200cm B 1 50T RE",
SH4BRAX SRR 6 AREME, RENRE (2-D IHEHMBREEESTE 2-6~
2-7 . SR TIREHEARRAY 6 MR S MR BITRE BT E54.

HEARXHR™:
ulgz, —u,lgz

u -u,

IgK = (2-1)

A KRB,
iy AP BRAER RN
m Uz_ﬁ‘fv'fj&] Zlﬂ] Zzgﬁﬁﬁgﬂﬁe

16



ERTN—RBEXEW - 208X

I RIPIEBER R M R R R v

3+ 2-6 feGHHEL AR
Table 2-6 The surface roughness of traditional cultivation

s bk 1 2 3 4 5 6
200cm HRE (mv's) 12.90 $.00 8.60 7.60 14.00 5.60
S0 cm BRI (mvs) 7.10 6.20 5.70 5.00 11.60 3.40
&4 R u200/u50 1.81 1.29 1.51 .52 1.21 i.64
HEEK 9.16 0.42 i 347 0.06 5.86
FigHIkERE K 3T
200cm HRAE (m's) 10.30 7.40 80 7.20 12.80 4.50
50 cm #RGE (m/s) 5.00 4.10 4.10 3.63 6.72 2.18
ik 3 B u200/u50 2.06 1.80 1.95 197 1.50 2.05
HREK 13.52 8.93 1164 12.14 10.75 13.45
FHHBE K 11.74
200cm B RZE (m/s) 8.20 6.20 8.00 5.80 12.80 3.70
50 cm BRI (mis) 3.86 34 3.86 2.10 5.85 1.64
737 R u200/u50 242 1.82 2.06 2.76 2.18 2.24
HEXK 14.52 9.28 13.66 2276 1553 16.42
FEHBE K 15.36
200cm HAHE (m/'s) 16 55 74 58 129 3
50 cm B RE (m/s) 24 16 252 2 3.87 1.09
%t KL u200/uS0 3.16 343 293 29 3.33 2.73
HEEK 2636 2831 2440 2410 2759 2250
FHEREE K 25.54
% 2-7 FRANEHABEARE
Table 2-7 The surface roughness of different processing way
ik 1 2 3 4 5 6
1“5 9.16 0.42 3.27 3.47 0.06 5.86
£E 13.52 893 11.64 12.14 10.75 13.45
-1/ 14.52 9.23 13.66 22.76 15.53 16.42
S8t 26.36 28.31 24.40 24.10 27.59 2250
£ 2-8 HhEMTE
Table 2-8 Analysis of variance
ERRE FHA L b0y F{E BEKF
AHEE 1476.859 3 492.2862 50.368 0.0001
it 17 195.476 20 9.7738
xR 1672.335 23

17



EROTN—RBIFW -2M0id % BPEBMEE A M LR

% 2-9 Duncan & Wit (FEAFIERTHEAR)
Table 2-9 Duncan multiple comparison (letiers express results)

3 Bl 5% %K 1%4% Z %K ¥
L2 25.54776 a A
37 15.36591 b B
nE HL.74102 b B
a5 3.71131 c C

M 2-8 FATLLE L BE KT R 00001, RATFALEEA L RAREFAEREEE
.

ATHRREHEBHFRATFTHRARENHANESHE, EFE—SHEFELE. BA
Duncan BRIEHITRR, MTRRRERNLE 2-9, ML RENEAMMES SHE S HHE
RBEREENER: 4RFEEEEBER. FRNERAETFEREEER: MEREES
EHEEMELEEER, AMGETANBRARENTLEAEN. APEE-FRES>
R B> HE. HHBRERR TR O RERERE, W& &M E e hRRT
OHANERS, BT HRT T RN G T RN T M.

3. HERPENRAR

Chepi BAA £ HRPHHE (0.05-0.002mm) FIkERL( <0.002mm)f & BH#, HESE
A RASEHE, KR, R (0.05-1mm) HFERE WERE LR RER, R
BHE. BE—HMBBHRATREEREBEEN RSN, LREWHBERERRTRER
MRS LM S, Chepil I, B 20-30%ATHBL, 40-50%FPERIRI 20-40% 850020 i 11178
A (BREEEL), AFRBENRAME. FiENRE 0-2.5em REFERNFL,
ARBR 2-10 fH LR 24 K. BAK 0.05-1mm ATH 7 & 75-89%, 0.002-0.05mm A94E 4
& 8%-12%%H, T 0.001mm FIA 7 4%-7%EE. FURRKEE~ERAMEE.

£ 2110 REXKELRAXTINMEAH
Table 2-10 pilot area each processing way soil physics composition

AEpRES E RO HRE: )

AE I,

1-0.5 @,5-0.25 0. 25-0. 05 0. 05-0. 002 <. 002
EHBHE 3.28 15.13 64.45 11.97 4.30
AR & 4.49 15. 48 63.01 8.78 7.31
HR & 3.36 16. 11 60. 77 10.23 7.84

SBE & 5.25 14,22 62. 42 12. 47 5.12

#: 1-025mm BiHE, 025005 FF%, 0.050002 BIE, <0.002HiRg™

27 FBENE

1 EETARRME TEERBEML) 2iEHH 2 BAKRELRRMNAK, Rite
BHER. MAEES. FREFANGLAHE 4 BOE, B’ BRERERAFUSE
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BRI A—REBRER EELRL WoE RPPEBMER R W IR R R A R T
g ———————————————————————

ERAE, WELHSEEL, BEFSTHRRATAEATELLT A, FEEEEREAE
PLBANR, §-ABHE I APLREL

2. RREY, TRABMEARRLE (025cm) TREKRGEARER, NHLEER
12 (0-2.5cm) AMEREKENZRLAHR: AHEI>FLE D> LER R ERHE,
WHRPHEBHE ol L — B LRI PR S E], 3 HRE BRI K
REWEE. SHES FRER. BERE RN EARTERRELESKEFFEMT 64%.
50%%0 44%, ERKEE, AMHAZLERTETR. &L, 5TRM.

3. AR T ARBEA R REABRNEH. MTERETHEBES=HEA
LEEYERBENER: 4R ERGERER. RMEGEAFEREEER. MRLA
HESEAESALEEER, WHRERH U B A REREE, T & A F BT X H
FHTHHEN B TR RBAT THOR SOE R T R — E R T M. DUFk b2 77 AR
R YR PR > E SR R G08.
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2RI NA—REBAFWLHEA8Y B8 PSR T BRI R &AM
=% HHEEN B HIIERADRISE RS
3.1 ARG E G R b B E R &5

B4 Runh A et B SP18 RaE FIRT iR, B R i SAC R e i, BT CLEXOTL 399 18) H S8 0,
BRI o R B R R K IR RS GE AR RIT 8, BLEFATRE LR
R BAE ST R WE 3-1

%31 EHEERDIE (g/cn")
Fig 3-1 The sediment discharge of each high level (g/cm?)

bt} & (cm) 1 2 3 4 5
15 3.29 0.842 0.643 2.984 1.437
40 0.7% 0.511 0.603 1.125 0.529
% 70 0.217 0.159 0.302 0.156 0.256
100 0.052 0.043 0.043 0.055 0.053
150 0.068 0.041 0.043 0.321 0.049
15 0.646 0.549 0.495 1.267 0.712
40 0.374 0.298 0.268 0.815 0.361
BE 70 0.192 0.116 0.198 0.102 0111
100 0.034 0.036 0.028 0.041 0.031
150 0.032 0.032 0.029 0.076 0.032
15 0.607 0.533 0.417 1.146 0.684
40 C o 0.176 0.226 0.553 0.104
23 /3 70 0.09 0.084 0.184 0.069 0.072
100 0.028 0.029 0.031 0.026 0.027
150 0.033 0.029 0.023 0.067 0.021
15 0.275 0.194 0.201 0.523 0.197
40 0.126 0.09% 0.084 0.142 0.053
28 70 0.084 0.062 0.108 0.072 0.053
100 0.025 0.024 0.019 0.027 0.032

150 0.023 0.023 0.016 0.014 0.013

B 1, 2006.4.13; 2. 2006.4. 14; 3. 2006 4. 19; 4. 2006.4.20; 5. 2006.4.26
3.11 Wb BHESEMSERE

S|P HERR, BTEHATR FE. KBAEE) MRS PMOAR, FEAE
B Ly RRm AT R AT . 2 RIR TR LB H ki K R AR AR FIDPS3.01 TR
FIB RS R AR T . SRR BHI RERENELDEERRHBRXER,
WE3-1. 32, REAN:

20



BRI N —RBAEE - ERY B=F RN RA M RRAMNE R RN
e —— e ———————

q=azb

Kb, q— HEAEELERD R @on?): z— AR BEY DERERT: a. byEA
RN

B BRI R SR LR R RN ST AR SR, AEHRSD
TUEY, TSNP REESEONND FRES, AFRRLEFR T SHBMEREL
RAFRHRN S SANTE, £RK2EETRRE AR ESH 2R, B
S B TR S R TR LEI2. RPQURRMAE L lom %, MM
150em B ELTNBIE. KERQAO—150mBEAHHBE, BARN

0= f”qdz

£3-2 I MEMEMEBXER Q=az "
Table 3-2 The functional relation of sediment and height(q = a7")

b %t BH

BH# (B/H) HWEQ (g/c”)
I a b r
4.13 R BHE 24.359 -0.9879 0.9982 732.64
BHEE 7.4161 -0.8890 0.9604 114.03
BHAE & 13.9032 0.7527 0.9928 194.06
ik ¥ 3.3241 -0.9156 0.9868 5535
4.14 fe5iBE 11.1249 0.9398 0.9546 218.34
AR # 7.5114 -0.9562 0.9727 166.77
B E & 14.6283 -1.2216 0.9978 197.24
B 1.9282 0.84293 0.9985 26.77
4.19 HERHE 4.2320 -0.6592 0.8422 68.49
BT % 4.9464 <).8398 0.9548 68.63
34§ 3.8182 -0.8075 0.9486 51.97
gt F 1.7034 -0.7870 0.9242 23.23
4.20 HHPE 95.1743 0.6752 0.9821 1491.73
PR 19.7137 -0.9987 0.9301 672.42
o278 Ko 272417 -0.5624 0.9678 55771
S B & 21.0293 -0.6635 0.9991 337.35
4.26 EME 19.2026 -0.9415 0.9392 382.11
ok F 12.4429 -1.0479 0.9742 870.43
, ERE# 7.8578 -1.0525 0.9983 594.68
SPEE 3.4960 -1.0659 0.9875 336.13

#3204, By SEENRECRIHEXREE0.01 BEKTiER0.80LLE, RH
E—RRARAGSRRZBELENSYBEAFHNER. KT RAHa. bESRE. B
PR, BRERRAT—TMHXR. BTRPVENELEER D, FFURTRAA/bHa. bE
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AT A—RB KT 2R U m=w REHAMHEPA D RN SRR
m

SRR RE. BQMEFTLAF . FEXTRE HIREAT AR B I o] B Bk DiE R T 4
B AREHOREETER . REHHE T R BRI B RERT —EREAME R RN
Prifk L RRAMEENNR, F%ET ERGHENTESEK.

3.5 3.5
3 3|
CEX: ——1 Fast et
K — 2 2 —— 1
W 15 If w15 ——
I —%—5 2 1 el
0.5 0.5
A o L——A—___
15cm  40cm  70cm  100cm  150cm 15ca 40cm  70ca  100ca 150cm
K (cw) HE (cm)
31 @—RR&k 4T AEREAE @3-z E-R it 2T R
MY RESRENXR ) WHORSEENXR
Fig 3=1The relation of sediment and height with Fig 3-2 The relation of sediment and
the same different processing way height with the same deflation

3.1.2 FRLEARMESERELIREIDENTIE

43 B34 Rl AL 2 77 R15¢m, 40cm, 70cm, 100cmA1150emB E ML BHATHE S .

() M15emPERHHSRETHEMTEREH, HEFKF40.0000, BFFEH
HBERIScmEEEHYEFAEREEER, #iTouman® EHRRAAGHESEER A
GEE. SHBESH0AKPFHHEEELER: MeRASEENS. RIABEEE0

AEThAREER: RERESSHENREREISKT FEEEER. AK3-3~3-5
#3-3 FELEFTX 15l E DR
Table 3-3 The sediment of 15cm with the same different processing way

it i 1 2 3
G HHE 3.06 2.84 3.302
BER® 1.2 1.07 1.379
GhLE # 112 0.98 1.287
St 0.463 0.452 0.475
234 HESHR
Table 3-4 Analysis of variance
ZRKE ¥ E]::];. ] F# BEKFE
REE (6] 11.2264 3 3.7421 148.154 0.0000
b Ao 0.2021 8 0.0253
BER 11.4285 n -




BRI N\ —R B KEF - FArie L B8 AP BHFETOR M TR S B R R
e ————————————

$3-5 Duncan ZEHK (PEHFIERTHER)
Table 3-5 Duncan multiple comparison (letters mark results)

s ] B 5% R EKF 1%tk & Z K
HEBHE 3.06733 a A
RER& 1.22300 b B
LB H 1.12900 ., b B
gz kA 0.46333 c C

REAEE. MHORHTEE (FR) FEENSRBEN ScmB R ENRY BEWRE
+4REN, SEZANHPEEUENRE. 8B RN ERBER R T 84%,
HERK. GRESAMEERERYRBET60%M63%.

(2) X0 EREMHD BT EMTERKRY: HEEKFH0.0000, ARFEHHE#K
RIOBEERVBHAEREEER. #—PRERHLAMNERE, #1TDmanFEHH
=9 HEHE, BEES. FRED. SHEERAZAE0NKTTFEEEER.
#3-6~3-8

RI-6RELEA 0B R HRDH R
Table 3-6 The sediment of 40cm with the same different processing way
it 1 2 3
A BHE 132 1.29 1354
HUABE 0.705 0.647 0.764
YRR 0.432 0.396 0.468
SBE 0.167 0.154 0.18
F-THEGHR
Table 3-7 Analysis of variance
ERKE R L =]ii]: 4 B H F & BEXF
St 2.2032 3 0.7344 496.831 0.0000
HEN 0.0118 8 0.0015
BER 2215 u

23-8 DuncanB R Y (FHIFIERTFED
Table 3-8 Duncan multiplc comparison (letters mark results)

i HIE 5% B EKF 1%RBEKF
FEGEBHE 132133 a A
RER® 0.70533 b B
ERA® 0.43200 ¢ c
e E % 0.16700 d D
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RHAWOmEE R, AR MHLES AFTERATFABETED R AR AR 3
B%, BREEANFAESZAEERATER, A ALABHERLMI RS HIRIE T 46%M
67%, RHBEAFET 8%, EXMERENBESNHRMBRACLH FTRERH.

(3) X 70cmBE BRIV BT H ESNEREN: HEEKFHX0.0015, PARRFEHE
KRB EERTBEAREEXR . E—PRENAZANERE, #TDuncanF EL
BER: AR ESEERSAZAE0SKFFHEEEER; AAHESHRLESR. DBt
BRAOVKTTHEEENRER, SRRARSAHEREIOSKFTEEEER. L
(3-9~3-11)

#3-9 FRALEAR0coMEHIRS R
Table 3-9 The sediment of 70cm with the same different processing way

AR I 2 3
feSiHtHE 0.363 0.306 0.421
RERK 10239 0.215 0.265
R % 0.168 0.117 0.022
bt E 0.093 0.189 0.097
F£3-10 HTEHHR
Table 3-10 Analysis of variance
TR KR L )] 3 B ¥ F & BEKP
dhEE 0.1289 3 0.043 13.892 0.0015
i3 1y 0.0247 8 0.0031
BER 0.1536 i

£3-11 DuncanF K LR (FBIFIERTER
Table 3-11 Duncan multiple comparison (letters mark results)

s #E %% EAF 1% B EKF
HaPHE 0.36333 a A
RERS 0.23967 b AB
230 K 0.12633 c B
32 ¥ 0.10233 c B

G FARHEAPHER R B D63%, FIAE AT R &7 MR D53%5RI35%, &
RRREH B A A R E T A @ R EERZHRS, MR R ANEER S S
P LREE, TS RBEFRPHFERES SR EREE.

(4) XF100cm B B K0S BT Z T4 REW: K EEKTH0.0047, BIRFELE
FRI0cmHEEHVBFERBELR. #—PRAWHZANERE, #4HESHFR
B, “MBEEZAEOOIKFFREREER, #EMHESRERSE0SKT THER
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FHER: RERH. FRER. RHERZEECSKF FEEEEER. & 312~
3-14)

£3-12 FRALEAR 100 BEGHSE
Table 3-12 The sediment of 100 cm with the same different processing way

i g 1 2 3
e BHE . 0.096 0.088 0.067
ks 0.068 0.056 0046
GREE 0.052 0.048 0.041
B AEE 0.042 0.049 0.036
R3I-13 HESE
Table 3-13 Analysis of variance
T H KK A Z]::] K F {f BEKTF
b3z in| 0.0031 3 0.001 9,791 0.0047
b2zl 0.0008 8 0.0001
BER 0.0039 it

£3-14 DuncanE KLY (FHFCRTHER)
Table 3-14 Duncan multiple comparison (letters mark results)

At e 5%E EKF 1%4% B & K
FEEPHE 0.0837 a A
RER B 0.0567 b AB
FAR G ) 0.047 b B
B R & 0.0423 b B

SHEE. FRER. RERSENEEHE, KRR DHRKT 8%, 43%, 32%
R BB A A = Fh AL B A B AR — S, BB &Y.
(5) #150ecmBEMBMPRETHEMTLERER: FRMESRZMERMNEEK

24003955005, HIREE, AAA#TZMAEE. BE (3-15~3-16)

%£3-15 FRILEHAR150cnEENHROR
The3-15 Sediment of 150 cm with the same different processing way

i3 g 1 2 3
e 0.077 0.056 0.072
£ER® 0.067 0.0643 0.0697
BiA A & 0.056 0.0499 0.0671

SBE A 0.047 0.052 0.049
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#3-16 HESE
Table 3-16 Analysis of variance
T RRE FHH =]::f: 5 ol F i BEKF
4t 2 jE) 0.0007 3 ¢.0002 4.501 0.0395
AR 0.0004 8 0.0001

PR 0.0011 11

2 9A BEE 7 P RO A A B Atk B R — P D, Bk 150em P
HEmEA k. BAERFVESARERRATRIFRBREARR, FLEROYN

BENENTREEES.
3.1.3 FRLEARFEREENENS &

TR E RN L IRARE RN ERNR, ARG EEA, RN EEY
FHENM, LEAFLBEF AN LEGYEBERMESR. AHBNHLETR, §—4FR
A3 R A AR R RE DR BT T Z 0. GRLE3-17~3-19.

HEMERERR, FRALEFARELEGPENZEREE. ANMARLET
AFFZ 680 LRV B AR B EHIETDuincan B, ST RBRERRYE: —HE&L
BEEGBMERSHRELELES: 4B SRERRARRESAATEERES. MEE
BESFMEARATEEEER. BRRFRER & UH BB E R RE, TXBE
HITPHEX S MmMRMKRE, HHEESHHERSE& N XETUFRRMEREMIE

.
%317 FRNESZNSRIR

Table 3-17 The total sediment discharge of each high level

SRR A, 1 2 3
LERE 5.009 4.826 5.194
BERS 2.291 3.131 1.453
3§ 1.834 1.617 2.051
SBEE 0.828 0.793 0.865
53-8 FESH R
Table 3-18 Analysis of variance
s FhHA HOE B n F i BEKE
AbFE (6] 28,7352 3 9.5784 48.735 0.0000
L5 17 15723 8 0.1965
BER 30.3076 1"
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$3-19 DuncanZ K (FHIFERTER)
Table 3-19 Duncan multiple compatison (letters mark results)

Pt Fioli:d 5% & KF 1%k 2. % KF
HHFBHE 481033 a A
BERE 3.00000 b B
BB E 2.37133 b BC
pitas ¥ 0.84967 ¢ C

S B M AP R B IRD83%, IR & R S AR GRHE 2 S
b63%HI54%, LD 15emZ I RN BB REIE, K HAITHhRNREY G B R
Mt ER K.

3.2 FEIHEG R LIRRIRI R RS 4R
3.2.1 REAEH A3 RIBEE M

HE R REF AP EEARF AP BTN . REBRRERERMREE
B, o —-maREH Ry, BEREMEESREVNE T, WK
B TRtEM. FHEMTFEES SR 20, 25, 35. 60. 80. 120. 170, 230. 325 1650 H3t
10 &, 150cm BATGEMAEETRTR R4 RnE 3-20. & 3-3 fin. BR 3-20 L
Fih, WARFAER MK T IRRAYERA MRS EET R 0.021-0.124mm Z [, TTEM
Bha LlE S, TRAEMMEEAGT RO TP PRAOREEREST LEARN, &/
B m, RSB TRAs3BRP>, HREN L SEEN, PRELE
(<A0co)BILHFT S MIPHLAER, T B bR AR ST R Y k. HREE T8I
PHAFRANES, AHERLUNREHHEBHER.

RERREDMTERBHEAHET S0%FANAKSE, ©RE BRI
B2k it R HOES. B 34 AR —R I EA RS T R IR A AN 3 A6 iR, A
B oy B fis ot

(1) 7£ 15cm B, £Bi@%. FRESR. EAERRESEHE, NREEREL
BB EB S MR 5614m, 60rm, 584m F 75um; 7E 40cm B AL, WFEE R
SR ERZ WA 390m, 414m, 404m F1 59um; 7E 70cm BAEAL, PORAGEE Mt
HER AT EBRS N 316m, 40um, 42¢m fl 42um; 76 100cm BAEAE, PUFh4bEE R
TR AT AR Bk 30um, 38um, 34um F 41km; & 150c. EAERE, PYFRAREER,
PSSR A P E A BA 28um, 334m, 34Mm I 39um,

(2) & B%E. FRES. RERSNEEPHENR AR R T X 2 8 6 Bk
FHHRLNERM RS MESNE D KT 70cm LEAN, APES. GLEH. REEH
gt R ERM HEBR N THERE PP XOMFHETIRB L. SPRER<
(BHRE%. BEES) <f48E, HPERES. BERENTHRER/MERHER,
7€ 100em. 150cm & fEAL, PUFFALEE ARk + IR BR K A HEZ D& T —B.
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(3) LR M7 0B R PR 44 0T LU DI R (<70em) AR BB 1230 T IBRRLE S, M
TR B R A IR KRR . ERBAERGEHH=RHEREATR, UKBEZRN
EE, EAMALEHTRNTER, IAREEBEHNEBEHUBEZHXR, REGHR
EENFKBREERAHR, BEANARD L, AT RHNEZEHZNERERBE L [x
BAHMELHE. BRNRAAFEERE, RELKERNPTERETIIESBEUE,
AR AR A R AT ED

£3-20 FELBEARESERIARMARET IR (D
Table 3-20 The percentage of soil wind erosion grain grades of each high levels with different processing ways(%)

i EE B (pa)

®  (cm) 840-7T10 710-500 500-250 250-178 178-124 124-89 89-61 61-44 44-21 <21

# 15 0.25 0.84 6.21 5.72 15.1 28.9 17.4 9.6 125 0.2

% 40 ] 0.63 8.20 5.24 7.90 7.2 18.6 18.4 213 L77
70 0 ] 3.1 2.4 1.5 9.3 232 254 336 0.1
100 0 0 0.84 0.3 0.58 7.71 18.8 243 389 7.12
150 0 0 0.51 0.29 0.76 7.8 2223 28.2 40 0

B 15 0.49 0. 68 3.51 3.84 9.12 24.80 23.11 14.25 18.32 1.68
# 4 1.20 0.17 0.79 0.98 3.21 12.63 21.14 20.42 34.69 4.62

10 0 0 0.13 0.42 0.61 7.21 20.69 25.58 44.21 0
100 0 0 0.25 0.23 0.25 5.64 18.65 27.53 45.90 0
150 0 0 0.98 0. 54 1.36 7.13 16,21 25.97 44.61 2.93

w® 15 0. 33 0.74 4,22 3.92 10.21  23.31 23.09 13.22 19.25 0.78
B 40 1.23 ¢1 0.77 1.14 3.46 11.98 20.49 21.12 3532 3.26

70 0 0 0.11 0.45 0,54 7.31 19.45 25.58 45.56 0
100 0 0 0.11 0.32 0.29 6.61 19.21 27.23 41.63 0
150 0 0 0 1.10 1.45 7.23 17.12 26.21 46.42 0
B 15 0.29 0.72 4.85 3.78 7.6 23.92 20.12 15.32 22.31 0.84
# 4« 0 0 1. 48 2,83 0.32 6.99 18.87 2478 43.86 0
70 0 0 0 ¢ 0 4.72 11.64 3483 45,89 2.33
100 0 0 0 ¢ 0 2.80 14.89 28,33 53.74 0.156
150 0 0 0 0 0 1.26 16.11 29.04 52.99 0
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45 r
=10 b
a5t
= ——15cw ——15ca
r
; 5L ——d0cn —a—40ca
=i ~4—T0cm —i—T0cm
=] =—1lcs ——100cn
ﬁ ” -3 150ca ~150cm
<35
0
21 44 61 89 124 118 250 500 710 840 21 44 61 89 124 178 250 500 710 840
BE () & ()
a A BHE bRRERNL
a traditional cultivation b harrowing stubble covering
——15cn ——15cm
—a—40cn == 40cu
—A=Tlca —a—T0cm
=%—100ca == 100ca
—%=150cn - 150ca
21 44 61 89 124 178 250 500 710 840 91 44 61 89 124 178 250 500 710 840
HE () s (ua)
c RS d BB R
¢ deep-pulverize covering d zerotillagecovering

M 3-3 FR S AR KT
Fig 3-3 The distribution of different size of granule
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FERBREER (V)
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Fig. 3-4 The granule composition which is the different
surface and the same hight
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EREEHERMY (BRESY) KF5 0um AAFS5 Oum MBHEE. XTARRX
IR E REM M, U ELREN, FEEARTESMERAT 5 0un FHRLL
FHMEH MNP, AERPEOEEBUMA, REBLEND, WAEHDT
50um AR . BREAKRSEEROTENUSBEARLS. KHAXRFES, HH
EEMERYABRIE, HERNNEHATREZEZABT.

£3-21 FRBRESRELARBHPTARE TR (©
Table 3-21 The granule composition which is the different surface and each hight (g)

HE <50um 2=50um

(cm)  HHHHME EEEE FRER SHES ASHE RERR RuE& SHA&
15 6.82 1.75 149 221 10.42 3.16 34 139
40 5.57 232 221 2.16 4.74 0.91 0.88 o4
70 3.61 223 241 1.65 0.82 025 o013 0.14
100 312 172 1.51 143 0.28 0.10 0.18 0.09
150 2.1t 1.26 1.22 1.21 0.21 0.11 0.07 0.10

KRB 15cm B, AHBEEATS Cum HHRTR BN HLLESBERD
86.6%, PFFATE 3G AIAEH T i LA BHE S Bk 67%H 69%, B T kA AN & BIR
HEHAKTRE, #RPEHEEERDUERB A EMTRIES; £ 150cm Wik, &
BEEDMT S5 0um TN & BHALGHERD 42.6%, HAE T RER &5 5D
40%H 42%, RARPEBHERSROMRAE, NIIMETH TROZSMHREE.

3.2.2 TR MR F 5 ATR

X T BEATHRS REHUR TR SR, B IR A E— L ER— R
ALEZREREIMIRAARREOREY, KAERGSTTERME LR E
N. £ P, 2 K REWNEFESHER. AT a R NEEBHEREERXKRLE

(0-2.5cm) HIRFEAFAPFTRR . FRIHERF FEEHIED MR R EH
SRS RN 3-22, 323 iR,

WE -2 halEE: BRERE (0-2.5cm) ML RFIRAFEINEYEBRH
BRI AR TEEELSE, 25, 28NE2 S RILFRAEN, XREEAEREXE
BRHEPESERDNLRER S EMRE, FoaBERHEREM.

322 HMABREERLE (0-2 5m) TIHANRRESHEE
Table 3-22 The content of organic matter and nutrient of the soil surface layer (0-2.5¢cm)from two kinds of
processing sample

it FOEE%

LES 2R £ Ex) HIUR

AEFBH1E 0.096 0.014 1.83 1.25

N
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o5 R & 0.142 0.016 1.82 1.67

BT BtE S R TR, DAL RRANRRRL, EEMERTRAMNTE, B
CAER S BH R 3 S AR S E AR LLF R L SRR P3R4 RA VLR AR (L. B 3-23 7T
LLE S BB T IR R R RF S E & BRI MR E LI 8
¥ X T ERAFEAEMEREOIRPESE RO ATREEIURALFS & BAAMN L
BBHFTR: EHAEE LaHE RSP AR 0E S S 28 THARE X2
i1 TR 015 2 [ B _L S B i 0 ROk P 8 B 186 T 0 B4 0 TN ) & BT

£3-23 AMLEAXTFRAEE L ARRATIARRT SR
Table 3-23 The content of deflation organic matter and the nutrient of the soil surface layerfrom two kinds of

processing sample
i ] b= FENER%
S (cm) 28 (N) 28 (P) 28 KD HHLH
15 0.102 0.017 1.87 1.76
40 0.134 0.027 201 2.05
HEHHE 70 0.167 0.036 1.95 2.80
100 0.204 0.048 1.91 3.10
150 0.221 0.054 1.98 3.67
15 0.211 0.023 1.76 2.01
40 0.238 0.029 1.80 2.98
SPHE 70 0.265 0.037 1.91 342
100 0.243 0.045 1.79 3.29

150 0.310 0.055 1.96 4.01

*FH 3 3-22 f 3-23 W40 BRI MEVURRISES 18 28 195 B8 TP T
BEETR ZRAAAVRRFED FTEEPEAM LETRZ B, & TRAMZEIER,
A [ b 3% 3R R A AR TR TR AR 5E 20 SR TTARIE B P, R MBERFAZ S, Wi
BELHRAMYTHEIERFS SRR T HIRRE.

PR P A LR RS SRR (RO P EARFEANES SR SHE TR
HBHIFE RS HE S B2 W) MR RER R MR DEB ™. HHRA.
2R SRR PHEEED NG E4BER 2.04 M1 1,73, 2.6, 1.06; &HBER
188 F11. 78, 2.36, 1.01. XiKAZE IRt ED, LEANEANFSRLREEX
M, MESKRXELA, HXEEIAMRRE, BE3-24UEH: FRLBRGATHLE
WRAHHAEHUR RIS SRR MM, TEAREE THLERETEE
ENAMBHERTH > RAVAEEEHT THEBHE X NGB T RIMEBHERDIT R
BUKE S oy LB AES.
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% 3-24 AHEEHELNAHNERR TN EER
Table 3-24 The emplacement percentage of organic matter and nutrient content of the soil surface layer from two

kinds of processing sample
IR FiE (em) 25, X 28 HHUA
15 1.0625 1.2142 1.0218 1.408
40 1.3958 1.9285 1.0983 1.64
LA BHE 70 1.7395 2.5714 1.0655 224
100 2.1250 3.4285 1.0437 248
150 2.3020 3.8571 1.0819 2936
15 1.4859 1.4375 0.9670 1.2035
40 1.6760 1.8125 0.9890 1.7844
SHER 70 1.8661 2.3125 1.0494 2.0479
100 L7112 2.8125 0.9835 1.970
150 © 21830 3.4375 1.0769 24011

EEANNEE, EREELEAMDT LN 2P 2K RANASTERERNE 3-25.
3-5 frm. M 3-5 FATEAE H: BEESEBEANMLERMYF N, P, K RHFURKZER
BHETREY, XTEOTESHES ML IRTRREE SRS MTTED: BEFRIR
BHREEERTAEHENERT, 2HEETARETEARYFEN. 2P, 2KK
FHUREIE TAALERE. XRBPRPHEBHENMUGES D ERRME. T HAESRE DR
it BREE#S NA S TRBERAT R, AP T RE LR 005 K.

% 3-25 AW EFREELRABDEHERRI SR
Table 3-25 The content of organic matter and nutrient of different hight from two kinds of processing sample

i (-3 4 #5 (» ,
T (cm) 2% (N 28 (P) 248 (K HHUR

15 212 0.61 3241 32.1

40 L 0.42 16.54 206

FEHBHE 70 0.92 0.20 13.47 154

100 0.73 0.16 12.04 13.8

150 0.49 0.13 10.96 10.9

15 0.85 0.27 11.98 164

40 0.69 0.20 10.79 152

SHA% 70 0.60 0.19 10.32 138

100 0.54 0.16 9.64 10.6

150 0.42 0.13 9.21 9.7
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B ! ! Bl
4 0.5 Hos
0 * : : A 0
15cm 40cm 70ce i00cs 150cm 15cm 40cm 70cm 100cm 150cm
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3/ r 35 r
30 - " 30
™ 25 ¢ o258 +
w 20T —— 5 W 20 b —— {E5K
4115 | —-— o g 15 —8— bt
% 10 =210
5 " s
0 L L L : 7 i .
15cm 40cm 70cm 100cm 150cm 15cma 40cm 70cm 100cm 150cm
HE (cm) B (em)
B 3-5 FRIGEEH TR T NHRS REEE TN
Fig. 3-5 The different situation of nutrient content in different processing
conditions in the wind erosion soil change along with highly
xr
3.3 KENGE

1. ZEfEHER 0-150cm HETEEN, FRAENFA T RBVEHEREMENERBH
KRBHWD. TRTREFHPEITRRE(<40emANEZ), BELEBHESRPERFR
HEStERMEEEEEER. 2HEHEN T AR UMERET 83% EHEE
# SRR BHEABHE S UK T 54%M 65%, IR EHTHR S TH AL AR
R, EERER PHTEESENBAN RER T — RSN T Rk LA,
BEHRENRATRIFNORMAR, U AR TRER A AR | F5K 2 F35 T
FF—KERAA AR, SX P ED A B TR B IR R RO B 16 X AT LR R TFAMEK

(FEREREAESE 2 FRFOE ERTHD,

2. AEBHEAZRI 15cm, 40cm, 75cm Al 100cm FE M LRGP BUEHHARG EE
HES, X 150em HEHLIFRPBYEWIEE. SEHRSREW: <40cm HEE
FATES 3 MR R xR E AT 0L s RE 5 AOBS R R R e R BB H A EH
8, EARMEEPHEREERE LBEAMBIR, AT 40-100cm FEFHE A WEHZEHE D,
=100cm #AE)E —F 8 A E T A ELRHENRNE: SHERNRLER. BEER
AR AR T 40om B RV B, HRPABHER DT R ETRES 0K
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ERE, MERESN, RPESESERDRE L RTREDOMRHRRD. |

3. Rl ST R A R R A, B A BED, MR ENLEE
B, M THRETRAHE SN AP D86.6%, FINE ZNEHER & LS
YE4Y DI D6TY%HI69%; M THIE PR s e M e D42.6%, FIAEHAMEER
5 SR P 40%F042%, BLEARIAYEBHEE T B kD> KPR R Rt E, BT RERS
BOWRAE, NTHRETH TROZSMIGERER. '

4, BHBEHRX (0-2.5em) PLBHHEHNFINEFFEREIENLERE T4
BELISh, 28, 2ENSRILTFRAEZN, RUEE _FLHRFPHEBENRIEREL
RHENREHAPTIL: ERRAMDFHFIRAFIHEFISRVERTHNORRL
W, XRENEHERFAS EEEPAERMN TRBHLL P, ERAKHEER, LRPH
AT S A R B AR E A R T H MR AR RS B
ERER MM, TR TALKREE R RN AR BEHEFRI RFIE
BEBYRTALEHME, XXNHEETRPEMERDPEDRE UK H 0T EBRKE
3.

SEE_BWME R KRE, 4 ER. FRES. REESANEEHERRLE
EKESIEMT 64%. 50%F 44%; MUFhabBEHAMMFEHBESHh: LB X 25. 54
HRAEE 15,36 OB = 11, 74 AA4HHE 3. 71. %P M08 HIER AR MR T4 BHE
HRMERET 83%, AERZSHERE A EEFIESBIRIET 54%L6H 65%EH .
VI E LS KEAMBRIER R Ak - E R NREE T, SRt SKEMKibER
FRE A AT LA Aot B A A L i kA .
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BRIN—RBRES 29X BT RS E RN S HRL
e —— et

FNE HEMNBEDGHSHRLEIT
418|F

MFRIFUEBET S, BREEARPBITRE. —RABHEHNERE, BEREE
HEME 30%LL L, FLRFFRLMAKNAN. HOER. IRAORKRN. LRSTK
B —RNREERNRORE. ERMRERET, BHNETRIG. B, BE. &
THESE, BEANBERIASRREEBNAELER TH, AL 2RETIMRERS.
BRYELPRERHEZEIERUTANAA: (D) BHESERTFEMA LT, wE
SEHANSEEARELE L. HEXEE ERENENAMELE. (2) RERRERMIE
MRz AREENRESHEZE. BNEANHT LSRN EREETTS
akick |yt

EHHBHY G HBANRATABALES, TEMEE; FA%E: s1EEM T
BREE, HRTFRE: Bhh. BERECHEHIK —RXARAFEE. BERA
FaBN OREMKREN, fTREX, JRAAADBRIHRER, b THHER
BT SBEERAB A, BAEFREETRARY CREARED), SEMNTREIEAIZ. BH
AU BB R R, ERMERESAERIE, EESREEMIAERITTE
BbF.

AR R GH BV EER EHSCKE R, BHREFOLAE R Y T XK
ERIR, ERBITHADEI, BXTPORE, RIEFOBRNER. HL2EHENILRE
BERENENR, FHER. RER. FLREARG R, mEES, MXTHRkRE;
ME¥ER, RHNBKX, DTALER, ERA%GE, BBEER,

PLER R B AR BRARA B S 0Bk fE R, AR R A R R
AURFFME HE 5 FAE AR RS ERT, MABRIENREEORERAZRE
FUMIBRESHEAER, XaT—E—%K ERPRKARHHEX. RERESFA,
BEAER—RET 20cw. FUBREAMKEN RIPHEBHELABHEN 5K R A RA®
H. At FLERBEMKMNSFEMUREDERIT S RTIHAHRAE. 258,
ARMFEETSF. RELFAX SHEFHTER. ZRTRERBERAR AR BN ET
BB SEI AR R E R,

411 BRFLARITEFE

N E RO TABARBEA R, ZHEA AR FTRALEFANKEREZH,
TEs, NAKARBRRLEIENRBREAAL, EXRREAATEAGRACKBLR
%, FRFHESECRANNHERTEARMNE. BRESEGRTR. VL REHE
TPRES, —BASRERATFAZIBINEE. BTALTRAR, X LRNENES
#aR, TIERTHE.
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ENAEN—E—BEEREREL 65~85mm HHEN, THRHTHEAE 35~55mm
B, SIS TAEENERTPHEREE 48mm KT LUHRE RO, VFER
BATKRBERL LR A, WREESEO THEEEATFYRE 78mm K7 LU TEE
EERBEM LB, Bl o i £ 7774 % i AR TR A #E 80mm B L. &
FRARFA R HELBE RN, ENSENERSRIFNBEAERETHERE
X, MHTAHEBHRESRPERETAREBT LRRE, BIKE, BREFRE
HERE, FRALEE, AHTFENEERNTREERR, LU ERAUREY N/ ES
BHAEE, AR S SR SRR BA TR, FTHESER I AE
FiRREEFANER.

4,13 MEBBEDPEHRITEK

MEA BEFERHLAEIIRE, BT RARFEENESI HRESYN, TEERENS
R, RETRAER, SBEAFREALRAE TEABRREARALES, SEREEE
EFHA. HAKRERDT:
1L ERAERPOKE, FHRELT 80m HERENTE.
2. BRFHMARESHIRERNIR, DFAEEE 60m £5™, PALEREE
HRMRITHRE, BiibReBRaRE.
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BRGNS BEREG, TR, BHER, HiTRE. ol 41 wESE
. 1 FR; 2 ik, 3WR: 4 FERE SEEN: cRERS: THITHR. ®
THEREER: Ed g ERAERAEREL, BEHMNMETHES TERGH LER
HHTER. TERAEIRRDRERSASTER. LEPBHRERTN, TEEE
WENREE A2 LU Y e LiE ke, RIBTFTRER B HES AR B TRER.

B4t BES KL TER
Fig. 4-1 The structural diagram of tatter device monomer
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HFW BN TE. 2 TERFRSHA, HERERR, ESHNRALEHEELERTE™ .
FARMBEMEHHEELHERTHERMDE, EFNSERTRK, ERERPIIR
ETREFHELNAERSRAERN, FEHFFLMBYEEHIMNMACHER. AHoE
RS EY: ARER (D) BREERMA (O); RAME (B); KE.

A3EBZHIMRIAN

1. BE#&EZH5H

B B e U R RN B AREEEHUR RN EMREA D BTN
BREER T — RS RERRMMEE, MEXINT@TGLEESS T ROER- X
€, BEUERM TR S TRAER S . BN EROEAIR—ITHLRERN=%NR.
B TR L RARAER . ——REFESMNRDE L%, —REFASOTFEREL
. B RER AT LU R TR AR .

& FES 77 EHFAEN T EARRE/D, 2. XRHWIE Sinckov M Skakuin-Q
MR R, % 7IARUMERD YN NER— 6N q. BRI DT LR T4
FIEI A Q EAMERIIER S N, MESWEAIL T F =837 & ARERN:Q
AFERTBEALEONLES; NAHTERS, 2FE L RNBHTEERR, Rzt
AR R LR AR TR EE RIS, F YIRS R E L MR ES) =4 8
1, RESZEDENOEIERA. GRERR ERESAHRYHHN, EENETT
®. i TRSHRS. BONLHNSEE LR, ALBHE-NEMTR, Bk -2
Fim, —WRh. K& EDT: .

@ 717148t 5 Q _

0= fqat
I
AP L—RARN TS J|EMBGNL, BN
_ ]
L=R9=RmcosR h HA, = 5
b 777777 7\q\ 7t -
o= [ R qd(R6E)
_h 42 BRS L MR ATER
=qR arccos @-1) Fig. 4-2 The diagram of circular disc

B q ZoEFdvTIRERRER, BTLXBERK
¥ EWMQMEARAIAMELER EALEE . ¥ (4-2) M RKEZHE

—a—Q=qarccosR_h- h (4-2)

aR R RV2RR-K?
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s= f 22Rh -1 dh
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AMHT (4-3) R (4-4) T140, NARBIBEXR, ONRASEGZDNERER.
@ E&MEGETNF _
F= Hm‘s (4-5)

F¥fd (4-5) 1 (4-4) 24794, F AR MM, W F REASEHRZ D MIBEH.
S4b, ETUMESEREETHHE
F=C+Nig¢

Ad. C—LBEHY ¢ J—TREFEBRMEER

FEit, ZEFAEE—EHERT, BRAZIBOERHNMEARZER D MEXTEX.
2. FFEEEATE

FARERATRARER. HEARXANEAMMLE, KHEAXH

B=D* (I-cosp) sin(@/2} (4-6)
XF: BIHEE, D-EHBER,
B—RAME (nE44), —HiEEFKA

3. E&REHN

HZEBFAZHTHEN, HTEREREY, HREEEEHERGE, FHitdk
Wi TAFRRERAIMBI R, BB B iR BAESR A R T,

1=0,008D 47

A D BEEE.

SHEEREED RAGDR, REETHE.
4. BRINA

BN TSENEERRBT. BEANL, B | a7 )
Bk, FUNMBAES, KR BEEEINT) "l/"‘%//////;////é
ABTRE, YASEZE40mn B, TJNMA i I ——
=20°+ 2% E2450m B, i=30°42% At HO1 ~ Lo 03 fiaeram of circular disc sharp
0.3nm (WL} 4-3)
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W EREZASHTR, BRNERED, ALHEABN, ALBAS, BHEFFY. E
RAGHEAAD: BEMEOREREE LR, BEVERTE. AEKFIBERITLS
BIRBED, BRFHMARSES, BEETNH, SBSE. MASERAKR, BEH
RS MRS, BESERETIER™. USERTREENNLASEE
BREBHR. AFVE#FFESMEZEEEE 300-380cn 2 [/, WiebtRH A LRERX,
B LM U REEXPERARTRN, BRE 320-460ck 2 AIHTHRMLIAR,
2. FRARABESEE

® 41 B MANTAJZENNER
Table 4-1 The impact of circular disc deflective angle by stress of furrow opener

B wspa 5 10° 15°
WhH A 148.16 126.11 158. 20
EEANN 66. 06 13L.70 219.52
AR N 219.52 94, 20 105. 73

BEKTHEXERARANA (KAZNA
M) HHRRER X 41 HE™) T4,
LESmA (B TRNKZANLEERE
AR . RN AR B AT AR EE
Z—e FUARRRERERAEEE 10°-30° (KA
5-15°) Z @i#FiRik.

3. FABENER
BAOLERPRT. WA 4-4, B AT H e

WIRRTE, FOV R AR, IR B0 E IR

fEH A MK, 5% SHBEE 55°-75° 2 (@, B 44 REERSER

EZERBOERERNZ OB/ MEFMAERN, Xi&XR Figd4 The position of the circular accumulation
B AR T 55-90" Z (M# TRk,

4.3 R0 F B HFINER

18 LA MR, KR, AHENENR, AWERBHMAER, TE-3 MRk
i, 37, 0.001g HERFE.
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RENRB BT, RAFEREHBHRFNMLE, . BRER (D). BA
"EM (9. RANE (B) REE (6 FAFRET.

KRRH-D BARIFE (BRER), HERERERETHSHRKT.

Bt S TERENEUSRRLHTERY: 12 320-460m, XA 10°-30°, XA
56™-90°s BB F BB HHR TSR ORE, WA —D RARH TR My RARM TN
AHR PSR, I BEREEMRRARERD, ARKRLKANA-D BRI HE,
CAFFREEAE AT AR . Bt a it 280, D 00 B 2 SR A 10 R RAEFI IR 6t
Higtk#E. BRKFREREE 42

4 2ERKERDER
Table 4-2 Code table of factor and level

ELAE X, X, X3 H#D Jefae EEp
1 1 i 1 460 30 2
u 0.1925 0.1925 0.1925 403 22 75
A -0.2912 2.2912 .2912 370 17 66
-1 -1 -1 -1 320 10 54
4.5 REHZE

451 WRKAKBEHRESE

BHTHRREE LA ERAL, FARNBESHRERTRANES, FRFETHRL
HHSBEHEX S, FRBKXEEARDFAMN, BTUERARE RN g 2 0 X sk
EEABEAKE, WERRNEIEZAER FHESE, BHER. BHTAE,
RESKE. TREE. LRTKEANLREEHTRE” . AAREFE:

L EXBHEDRE
F—HK 30. 48m FHHTT 100 MEEHA . ARR X LA —ATH AU s X AR B FF,

BEHELIMETEARY. AN HRERSERESD. MiE 5 KA FHE.
2. BXBIER '

ERRE P 5 AREHA, BEYME 20 HEXBHFER, RLPHHEENERBTNE
#®.
3. EXRHAKE

R PRSI 10 R, RUEREHNERE, BARTHA, BERHE S
CHIRKEMH 24h, REBFAKESREFNER, BRORARTHEN, # 5h LHH8HERE
BiH%E 0. 05g, MATANRHOHT, RAEEHEHFEKE,
4 ERBEZAR
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ERR B 5 MAFEIXBEEHUER 10 R%. BEMREM TR RN, REHERLE
ER LR, B LEAKRT. BT KUBMRENER, BARTHART 5
FL). SHEHEMREGSKE, RERFHE.

5. TREFESFIKE
FEAB M RBEHLI 5 MEA, BAEN 100cn’ 36 7], HIE 0-5cm, 5-10cm +ERIL

% BRHER, BHITHT, BHENNEERSKE.
6. LixmE

R FH R R £ TE-3 M BEREH, ERR R AU 5 4 ST
B AN Scn, 10cm. 15cm &9+ SETEREH K 4 0-15cm [B] 8 KBRS 1.
452 EHZE

LAE# D B AR Bt
WD BRI RRZHER 4-3 i

% 4-3 1050 D BILRH AR RS

2 BB ARTE

re X Xy X3 D @ B
1 -1 -1 -1 320 10° 55°
2 1 -1 -1 460 10° 55°
3 -1 1 -1 320 30° 55°
4 -1 -1 1 320 10° 90°
5 0.1925 0.1925 -1 403 17 55°
6 0.1925 -1 0.1925 403 10° 75
7 -1 0.1925 0.1925 320 17 75°
8 -0.2912 1 1 3 30° 50°
9 1 £0.2912 1 460 2° 9
10 1 1 -0.2912 460 30° 66°

HARAFHZHFI LAENBRESHERBRPAREE Somm B M L EERE
100kg, FAREFHEHBIL LHT, UG EA LHERKE 100kg (EYSR. FHRBMMNE
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BTHRAIRREHHEKALENT, FUE—KRSEH 2 XK. ASHA DPS HELERR
i AT AR,

(1) HEMHE AR

(2) BETHN T

(3) XEF R

(4) TMRFEST
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4.6 RIS KIE

BTARRARTEE 5 BB RET, BrllARAEENSENRER RERRH
T BRI

4.7 KENE

| AEXGHEMNTETAHNGEE, R BIRMEEBHRBAT T, B
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55°-90°, FRE T RAIAM D BILRH AT RR, MEEBAMEERTRITRML.
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FHZ. BHEKE, RESKE, 1RAE., TS KEN0LREA N Z@ETF AR
HREE.
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W7, R eA A A2oE, FLES. RERRAAHES, MUSTh%d
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1. ARAHEARRE (0-2.5cn) TREKBEFEVEXR, SHES. FAES, L
HRHHNEGPHERRE TR EKESHIEMT 64%. 50%H 44%. FFELEH XK FbR
HREGFEVNEER PR & B E 5. RER S AESBHE M TR E S 90 25.54,
15.36. 11.74 #13.71.

2. ZEHEHE 0-150en BEHEN. FRLABF AT REVBHERENEMERER
EKREHKD, LGN T EEPETHER (S40cn) HiES). RELAE AR 15em, 40cm,
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BRERRPHBHER TR DRBREHNRERE, BERASRN, RPEHEERR
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B AR RE T RS ENEAREE. LB ESANEERELERAMERD 83%,
G B . W SR EBHE D B D 63%F1 54%.

3. WM AEER HE R o R EEEHEE 0.021-0.124mm Z 8); BEE M
BEFm, R EuE s dPoRA S8 RED, BRE T4 8m: TR %
P AT S BHERD 86.6%, FIAE S FRER & HAEARES B 67%H 69%; 3t
TR G E S SRR 42.6%, HALE S AUCH B %5 BIRD 40%H 42%.

4. SRR HAXO-25em) T REMAEAMF S X ERAIRNL BT THEEHEL
5b, 2B 2FNER/ILVFRAER: tHREDTHEIENFES RS E THNENE
TEB: BRAEAFAT RN TOEIRRFDY B3 BEEIHMEE LA &S,
TOBEH B ERE MR PN, P, K RFH AL SRS FROES. BAFEITEE
EERBIRP, FUAZ-PMARERBRE T LRRAMKNHE.

5. XMESBRTEHIN, VERTSEOMALEE: B 320-460m, K 10°-30°,
B A 55-90°. BiE T RAMA-D BRRHFEHET AR, RFSMARAREDON, WE
¥, mWHBER.

S2PHART—HREN
52.1 EXNBIHFE

AR X 3 P8 F s AT B o FLAE 2 0 o MR A TR o AR AR B A Bl Lk
BR: MARELRFS A NRREYPHFAT LN HR, SR £ L RFS0
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