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B, $—Fa#h. P_FRR,E=ZF4%# . ERE
B 33 cmo

H— &8 # (ST=ND), BFEPMEWREHTL
H, F—FER,F_F4H, B=ZFHR FLRE
# 33 cmo

BB (CT), BB EE 15~ 20 em,
1.3 MRA*
1.3.1 AMF&k 72007 ERB A AT R 2009 48
WMEWKE, HESES SME%E0~10.10~20 .20
~30cmf30~40cm4 MEERERRLE AR
RTEREZHEBRDMAR, FHRTREERBE
HEH1cd £hH. WRTFELHESALBE N 5 mm.2
mm BEF,4H>5 mm.5~2 mm, <2 mm =%
Bl RER=ZARSI LHERRLE PSRRI
A 1 #E 200 g
1.3.2 MEFH TFTRHE L2000 RARK
ABSomWEHEE,EFTHH LBLERS
$45,2,1,0.5 mm X 0.25 mm, JEEEBE &, Dk
<025 mm M+ HARK EHFTERAR R ¥
FieE  ARGANBFE L ERKIET RS
2 mino FE A EFBEKE T, 2FBE >5 mm,5
~2mm,2~1 mm,1 ~0.5 mm,0.5~0.25 mm IR <
0.25 mm 9+, B &R M L A 1 B BIBER R
H,EHZE 0.0l g B HERIARGKELE &,

I B 200 g, H 2 B0E 78 R 71X
F T4 312% 5.2.1.0.5 mm 1 0.25 mm E4 5
FHBRMERNBE LR, AEFAKENEE, &
BTBHAERMERNE E—BHFT P HERER
FERAEKEUT. REARKEKE TR 10 min
B FFShAN AR, LA 4340 30 KB EMF 4 5 min, 18
BE EE—-ERLMARERLNKABENFET
KREFAHBRELIHETHNERE LA R,
1.3.3 &#&22#+E5%

BEH 77 3R A Excel 2003.DPS 6.05 % 4 34 $ 47
#4743 47, Duncan FEMEEHATEEHE.

W B A E R ( WSAR) 2+

WSAR(% ) = WSA/A x 100%

KHF,WSAH > 0.25 mm KEHEAERNER; AN
> 0.25 mm FIRENER,

HRGEEHERAEZ(MWD) 5

MWD (mm) = 2xiw,.

i=1

AH, MWD HERFHEE AR (mm); X, HIE~%
AEEANEARENFHER (mm); W AMETF X,
HERGEEL & &,

2 BR544W0

2.1 TEMEARNEIELIRMYHBER AR
2 ;00200
RIEAFABEFRATTRHREEEOELKA
Boo MEEL1FR,0~10cm +/E, >0.25 mm HLRE
EHRAREKEE NT-ST B ST>NT 4B 1R
BA(EF AN E 10.71%M 11.49% , H CT kb3
551 % 5.91%F1 6.70% ,NT—=ST 4L B #0 ST—NT 4t
BZEUR CTARMARIZHNERAEE(P>
0.05), >5 mm LB EHEARE SR CT LALE . .NT
—ST 432 A1 ST>NT AL HRR 518 13.97% .
11.00% 1 15.50% ,NT—ST 4B 1. CT AL HH1 ST~
NT ZbE42351K 2.97 % 4.50% ,ST—NT 4B CT
HBEERFEE(P>0.05), 0.25~5 mm PLIKE
EHAEEEE NT-STAEMRBRNERRAEY
(P>0.05),CT 4L ¥ f1 ST>NT 4 B H R K 5 43
1% 11.60% 1 6.42% ,NT—ST R 1 ST—>NT 4 =
H CT A3 51H 8.89% 1 5.18% , NT—ST 4b 3 1
ST>NT A HER KA BEKFE(P>0.05),

£1 FRHEFATLIRAMBEEARKNER (%)
Table 1 The composition of mechanical aggregates
under different tillage ways

B (cm) Ab3.

Depth Treatment >5mm 5~0.25mm  >0.25mm

AL ERT(A)

Before treatment
0~10 CT
NT-—ST
ST--NT

15.42¢ 44 .96a 59.69b

29.39a
26.42b

33.36¢
42.25ab
38.54b

62.75b
68.66a

30.92a 69.45a

AEERI(A)

Before treatment %.65

36.75¢ 65.90¢

22.22b
27.27a
26.92a

39.67be
41.12b
44 .45a

58.974
68.40b
71.37a

10~20 CT
NT-»ST
ST—+NT

A EBRT(A)

Before treatment 30.89d

33.20a 66.69d

43.29¢
58.90a
51.51b

32.98a
23.75b
28.03ab

76.27¢
82.65a
79.55b

20~ 30 Cr
NT-»ST
ST~>NT

AT (A)

Before treatment 35.8%b

33.81b 69.96¢

34.41c
34.29¢
49.69a

33.44b
41.34a
32.70b

67.85¢
75.64b
82.38a

30~ 40 cr
NT->ST
ST~NT

E:>0.25 om ARGEAFLBELEERD >0.25 mm FLBREH
B R

Note: The content of >0.25 mm mechanical aggregates is the average
of the same tregtment in different soil layers.
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10~20em /2, >0.25 mm BB EHEBEK
&8 ST-NT A BEH, LB .CT LB NT—
ST AbFE4 B8 11.47% .12.40% #1 8.97% , CT &b 28
HABHBTHAR, >Smm NIRBEHAREKS
B CT 4% W iR 1 B . NT—>ST 4 BB f1 ST—>NT 438
SBIE 4.43%.5.05% .4.70% , LA T AL 78 2 jA] L
EEREMEREAHE, 0.25~5 mm HIHBE
HEAREESE NT>STAERIAKHH 4.37%,ST
—NT 428 L i 0 /T .CT AL B A NT—>ST &L 3 4 51 5
7.70% \4.78% F 3.33% , CT 4b # 1k 1 57 = (8] X
BCTHEMNI>STRHREMERAEE(P >
0.05),

20~30 em £, >0.25 mm SR EHAEK
B/ NT>STAEEH, LIXERT.CT &M ST~
NT 4L 34 51 % 15.96%.6.38% 1 3.1%0 >5 mm
PEEtEREESE NT>ST A B KRBT .CT
AbER 1 ST—~NT & ¥ 4 5% 28.01%.15.61%
7.39%,CT LB IR K ATH 12.40% , ST>NT 4
HRXRAIA CT &34 5] % 20.62% 1 8.22%.
0.25~5 mm LB EHARIEESE NT-ST LB K
K, EMmAEZEAURESRBAERERHE,

30~40 cm £ 2, >0.25 mm Pl B EHA R K
SEMRE ST-NT AL BRF, LiXBAT.CT AEM
NT—>ST 4L 3 4> 51 8 12.42% \14.53% 1 6.75% , CT
HEMABHZEZRERAEE(P>0.05), >5 mm
PREEHARESE CTAERRENKL.47%,
NT—ST 4b 2 KX I 7 f1 ST—NT 4L 43 511%1.60%
#15.40% ,NT—>ST LM CT A EZHERLFE
#(P>0.05),ST>NT £ B X B AT M CT 43 4
% 13.80% M 15.28%, 0.25 ~5 mm ALK B E
HE&SE NT-ST A B E R, H A B4 E 2 [ MU
EERBRWMERETHE,

LA BT AT &, CT LR FH F 10 ~ 20 em
TERM>0.25 mm BEREKE B M, ST>NT
MEREMBEET0~40cm £ EHH >0.25 mm 89
ABEANBE G+ RARKNBENRE, 3 M
EABFHERBRKEN >0.25 mm T BILRE S
RSB AT 55% L |k, 0 ST>NT &b B AEX T
CTAHE ,A[f# 0~40 cm 12 >0.25 mm TN
EHARABEEE 36.91%,T NT-ST L EXE
H ST>NT A BEZE,

2.2 FEABEFRAMZIITELIHABEDERK

:gf 410

R2RARMEFXNTERESRAREKA
Bo MNE2TUEN . ZXEREARKEREAR

KiEk,>0.25 mm AREKSEAER L, FR &L
BEANEED >0.25 mm KEHHARE S BN
BATHBAELE MBS, >5 nm ARELIBHR.

£2 FEABEARTIRKBEARKNER (%)
Table 2 The composition of water stable aggregates
under different tillage ways

ﬁfe‘(’;‘“) Tﬁfm S~lmm 1~0.25mm >0.25mm
Bcf'ifiﬁe::int 0.75d4 2.40c 3.15¢
0~ 10 cr 0.9%c  3.85% 4.79b
NT—ST 1.09b 5.16a 6.26a
ST—NT 1.35a 5.34a 6.68a
Beﬁf;‘za(;im 0.60¢ 1.67¢ 2.27¢
10~20 cr 0.77b  3.04b 3.81b
NT—=ST 0.97a 3.16b 4.13b
ST—>NT 0.98a 4.10a 5.08a
Bj‘if;izr:im 0.77¢ 1.81c 2.58¢
20~ 30 cT 1.21be  2.63be 3.84be
NT—ST 1.33b 3.6lab 4.94b
ST—=NT 2.31a 4.68a 6.99a
Bef:ffiitxm 0.85a 3.09a 3.94a
30 ~ 40 cT 1.37a 3.89 5.26a
NT—ST 1.02a 4.36a 5.38a
ST—+NT 1.04a 4.68a 5.79a

H:>0.25 mm A EANAABESERST >0.25 mm KBEHD
R&F9E,
Note: The content of >0.25 mm water stable aggregates is the average

of the same treatment in different soil layers.

0~10em+/2,>0.25 mm KEHEAREK SR
NT—ST 4L H 1 ST—>NT 4L 2B IR B AT 51 H3.11%
3.53%, 0 CT B/ 5% 1.47% 1 1.89%,CT
Ab7E H X AT R 1.64% , NT~ST &b ¥ F1 ST—+NT &b
BEAZRAEE. 1~5 mm KEHEAEESE ST
—NT A EEF, KX BF.CT AL B NT>ST &b &
53515 0.60%.0.41% F1 0.26% , & 4L 2 [6] % 7 £
ERBEKFE(P<0.05), 0.25~1 mm KEHEARK
SBHBABEN>0.25 mm KEHAEESERN
T —H.

10~20em +2,>0.25 mm kB HEARESE
ST>NT &L B & &, LK R ET.CT & ¥ # NT—>ST 4t
HAHE2.81%.1. 27%F10.75% ,NT—=ST &b # i,
RIHH 1.86% ,NT>-STLAEM CTABFERR
BE CTAEKRABEE1.54%. 1~5 mm KBH
% A& & NT—~ST &L ST—~NT 43 4 51 ik
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RAETR 0.37% 7 0.38%, lt CT 44 B4 518 0.20%
f0.21%, CTAEH AR 0.17% , NT—>ST &
BEHMST>NTABERERAEE, 0.25~1 nm K
HEARKSEOTMEEAN>0.25 mm KBEAR
HRERHELBE TR,

20~30em B, >0.25 mm KEEHARKS &
&R ST>NT b B & F, LXK .CT L E M NT~
STAEEEST 51 % 4.41% .3.15% F12.05% , NT—>ST &t
R AT R 2.36% , NT—ST AL B f1 CT AL 7B 4] .
CTAEMRBAZRERBFEE. 1 -5 mm K
REARKEBATMALEMN>0.25 mm Kia#EH
RERSRMELABE —F, 0.25~ 1 mm KEHHA
RIK& R NT—-ST ALE A ST>NT b B L AR T4
I 1.80% R 2.87%,ST>NT &b B CT LB &K
2.05% ,NT—ST fb B fil ST—>NT &b 3 [8] .NT—ST 4
HACTAEM.CTHEANKRWZEAZEREAE
EN

30 ~ 40 cm 12 , B AL FR A YL R & AR Z B K
BEARANESEEFZE , BXZREBRAIEE
X¥,

UESHEH, ZE£0~20em +£E 0.25~1 mm
KEtHAREERSROEAALN>0.25 mm Kial
AEEEROELBE—HF,7£20~40cm 2 1~
Smm KEHEAREKSRATEABEMN>0.25 mn
At RESBRHELEE &, P EHESE
HIE0~20 cm £ BN 0.25~ 1 mm KB BELY
EWEHE, Z£20~40cem EX1~5 mm KEH
AEENEWEPB R, 3 ¥ ERE LS, ST>NT
HBEEEFFO~30cm L ELWABIERARKHN
KR, B BERX 30 ~40 cm + B KB AR K
MILPEEEW, NESHERESR X,

BRI 2QWERA  BHLBT KB
FAREN>0.25mm BHA 6.9%,&/MF T Hist
BTFTHRR/NESS.97%, A Z LW L HEA K
ABAyRIEKEHAREK, KEEHAREHRER
&,

2.3 PEFAMIMARGCBERSHHX W

23,1 HHAFAADREAFHERLBZOYH

T HARGEHERAER (WMD) B BAIRR B+
ARG BEE, —8RE, WMD EZX, £
BAEGBEERLR, T HAEMEHIEE, bFE
3HLEY, FHERERERE LEEMRANEM
TR BESE, 0~10cm + B, FHER
HB ST-NT AR E K, HIARET.CT 4 NT—~
ST 434+ 51X 0.022 mm.0.014 mm F1 0.007 mm; NT

~ST 4b 3 AR BT A1 CT AL B4y 51X 0.015 mm F1
0.007 mm; CT 4 3 L B AT X 0.008 mm, 10 ~ 20
em 1B, EHEEAR NT-ST B K, H ST~
NT AL Xt NT—=ST L3 /b 0.001 mm, ZF AR
% NT~ST 432 iR B A0 CT 4L B4 51k 0.013
mm F 0.008 mm, CT 4t 3 HK B AT X 0.005 mmo 20
~30em B, PHERARSI>NTLAHEEERT
R CT AL HE M NT>ST 403, iR K AT .CT 4L H
F NT—ST 424351 X 0.027 mm.0.022 mm #10.016
mm;NT—>ST A B 5B M CTAERERAE
E:30~40em1E, EABVHERARHNER K
EREKF,

%3 BEFANIMARKBECSBNOER
Table 3 Effect of tillage ways on the stability
parameter of aggregates

HHE(em) i3:} FHEREBE BEX
Depth Treatment MWD (mm) Stable percentage

HBAET(A)

Before treatment

0.269d 3.15¢

0.277¢ 4.79b
0.284b 6.26a
0.291a 6.68a

0-~-10 CT
NT—>ST
ST-NT
HEAT(A)

Before treatment

0.266¢ 2.27¢

0.271b 3.81b
0.279a 4.13b
0.278a 5.08a

10~20 cT
NT-—»ST
ST—+NT
HRHI(A)

Before treatment

0.271b 2.58¢c

0.277b 3.84be
0.283b 4.94b
0.299a 6.99a

20~ 30 cT
NT-»ST
ST—+NT

HEAT(A)
Before treatment

0.274a 3.94s

0.283a 5.26a
0.282s 5.38a
0.284a 5.79a

30~ 40 cT
NT—»ST
ST—+NT

B EAHATH L0~ 10 ecm £ E 120 ~ 30 cm
TEST>NT A BMR B L RARMEHIRER
W NT—>ST 4b B HK,CT A BB %;10~20 em £ B
f1 ST~NT 4EEFI NT~>ST Ab E SR 7% L M B2 ikt
BABR—HAK CTAEF;30~40cm 2P H
HEMTHEEABNEWB/N, IMATHNE L
—¥,

232 MAFAASARAREZRAGYH HERE
BEERFNARKBEUHNEERHRZ— . BE
R, BEBHEYNERKBRRFHLRATE,
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¥ 8%

HEITUFLEELERBGAARLABREESH
—B%K>0.25 mm KB REHELBT—H,
ST>NT A BEO~0em LENARREERE
B NT>ST A BEO0~10cem B CTAER,H
E10~30cm TEMCTRHENERAERE,30~40
em T EEMAEERAIEE, R ST>NT &LHXMF
£ 0~30 cm TEMAREKEEREHREF,NT~
ST AL HE7E 10 ~30 cm = E 0 CT A E R —#,
3 W B
BEBEEANRSIERHILERESRTR
MEERAE,HENMREDFELBERERR . SH
MRS EERFEEHARLRARN TR,
BEFr B 1671314 3 41 B 4 5 B 3 (AR B HE FRARG, B
WEEHAREMKBERREEYUBENERR
BETH ATAXEZARKMNTRENAR, T
F AR P LGB (CT) R—E R # (NT—ST) fl i
— G H (STNT) Z M st EE AR R AT L A
RASEHEEAFEENEN, X5RNTRS
RBA-B HERET & —ER#H(NT>ST) I FE—
GEH(ST>NDRATIREEHEYEE, 8
HBEK BALHFYR R, FHTERARKEAR
B MMAEHBEE, Bk, EEMESRE#H
T RAREM.
THABHEKARGHIETUESN R B L%
ZHBERNEBIEZ—. —EHEEALS-T, £
PHSETUERREIEARKNEEE. EH
43 EoBRB KA RRY, SEXBHERL,
KEHARKSEEN, LRENAREEERR,
GHELRNARER, AH R E—FRH
(NT—>ST) MIE— G B (ST>NT) AL HH > 0.25 mm
PREEHARKAMKGHARKYEER TR
BIRELEBB(CT) 4B (P <0.05), AR E—%
RH(ST>NDABEAHE, RHAL RH X L EE
HARENEMER . XSHARRER B
AXREMNE—FRH(NT-ST) HR—%®
BHSTND) SRR L3 s ENERHATT
AL ERRARA#EF AN THREX L EEHY
Ew, ETEHK AP OFRFET,

4 5

D AERIBEEHEARKERKEBHERAR
& ETAERRRAT RSN FEE, RAE
ML ELE 3 2 RIRE )G B R R B
metELRARKNSE,

2) >0.25 mm P EHEERIETE 0~ 40 cm
TR ST-NTABKNEEER, 7 10~20 mm £
BH CTRHEZEHEMF B, RY ST>NT &
BEEAMTF>0.25 mm HLE EHEEREMN M,
W CTREERA 10~20 mm £ EH >0.25 mm #
BB EHARENEEMES. >0.25 mm KBH
ARESEEO0~30 cm £ 2P ST-NT S HEHF,
F30~40mm+B,ENMBEABEEE,BEFXK
HREKTE,

3) B >0.25 mm KEHHARGKNERES
AN L ARG ER SR EE.

4) ST—>NT 43 NT—ST 4bE M CT L EH s,
SI>NTABEAM T HEAREABABEHEMN
B, EREZBXE,
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Effects of different tillage on soil aggregates in the arid areas of South Ningxia

YAN Bo!, JIA Zhi-kuan'-*" , HAN Qing-fang''?, YANG Bao-ping''2, NIE Jun-feng's?
(1. Research center of Agriculture in Arid and Semiarid Areas, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. Key Laboratory of Crop Production and Ecology, Chinese Ministry of Agriculture, Yangling, Shaanxi 712100, China)

Abstract: In this study, three different tillage treatments of conventional tillage(CT), the following year no-tillage-
subsoiling(NT—ST) and subsoiling-no-tillage (ST—NT) were conducted on the arid areas of South Ningxia. After 3
years of consistent tillage treatment, using dry sieving and wet sieving methods, the changing of soil aggregates was ana-
lyzed and tested. The results showed that the content of > 0.25 mm mechanical aggregates in 0 ~ 40 cm layers of NT—>
ST increased by 33.11% and 29.51% and ST—>NT increased by 40.51% and 36.91 % compared with those of natural
soil and CT. The content of >0.25 mm water-stable aggregates of NT—ST in O ~ 30 cm layers increased by 7.33%
compared with that of natural soil, and that in O ~ 10 cm layers increased by 1.47% compared with CT, but that in 10
~ 40 cm layers had no significant difference compared with CT; Compared with those of natural soil and CT, the content
of >0.25 mm water-stable aggregates in O ~ 10 cm layers of ST—NT increased by 10.75% and 10.12% . The results
also show that subsoiling-no-tillage (ST—NT) is more conducive to increase the stability of soil aggregates content.
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Optimization of parameters for separating sediments in the Yellow River
water used for drip irrigation

SUN Bu-gong', WU Jian-min', ZHAO Wu-yun', GONG Jun®
(1. College of Engineering, Gansu Agricultural University , Lanzhou 730070, China;
2. College of Mechanic and Electronic Engineering , Lanzhou Science and Technology University, Lanzhou 730050, China)

Abstract: Aimed at the problem of silt in the Yellow River water for agricultural drip irrigation, a dish separator is
designed and manufactured in accordance with the major characteristics of silt in the Yellow River and the FXJ - 150 ~ I
hydrocyclone is chosen. The separator and hydrocyclone are arranged in series for separating silt of the Yellow River wa-
ter. Half-content diameter Dy, was selected as experimental target, with three-factor quadric orthogonal regression com-
posite experimental design, the influences of underflow port diameter, inlet pressure and drum rotation speed were inves-
tigated, and a regression equation with high reliability was obtained. The results show that underflow port diameter and
inlet pressure have very significant influence on separation efficiency (P <0.01), and drum rotation speed has signifi-
cant influence (P <0.05). The optimum parameters are 14mm of underflow port diameter, 0.06 MPa of inlet pressure
and 3 800 r/min of drum rotation speed.

Keywords: drip irrigation; silt in the Yellow River water; half-content diameter; separator; hydrocyclone; opti-

mization ;



