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Table 1 Basic soil properties in experiment field
HUBRALR (20) 75
e Particle sne ERCOBUR m mum owmE 4w e
Depth o e o density mgtter Available K Available P Available N Total P Total N
(em) Tt AL L2E0A g : - (mg/kg) (mg/kq) (mg/kg) (g/kq) (g/kq)
Clay Silt  Sandy  (g/em”) (9/kg) R R N . R
0~20 21.90 11.90 66.20 1.46 5.89 93.81 10.41 34.72 1.04 0.42
20~40 23.48 23.03 53.50 1.50 3.74 76.10 4.14 22.68 0.93 0.27

1.3 WHAREAZE
1.3.1 Emze)TFE FEiREXMILEu
Wk T 2000~2006 SFRERYBOR FEor M e ge FA A
R T 1 A A AUARRAE
1.3.2 BisE HIHEREERmEDERRN—
HEFEIR ASCR B R MER (N LHE R 5,10,
1520 0 25 em) 7E EAARKBANE: 5 Ri—k, 2
JE ST R B ERE G IR A AR E S,
1.3.3 R eKERIEEE LTHESKEML
A E R IR R B R B, A
SIFTENTEARBHER I T B 2RI, 38Ky
KM, BUEEREELL 20 em M [RIBE. 35 5 )2 100
em, FIFTIRNE 1 4RAE,
1.3.4 2B ABFE LENBKAIIFNBG
U RN E A% K 30.5 em, AMFF 60.5 em, HAR
530 em, flEANHL T 20 em, 1 EEE 10 em, RAE
JKE (RN ZK S0m) 328 7K Y T B 3230 g A [7] 3
VERE i SR A B 3N B, 31 kostiakov A
SRR AT
2 R0
2.1 RISEAPER E R (LT

% 1A AE B AE 2004 2005 F1 2006 4E 3 4545t
I HATAIEB LA T 52 4F R T B 70 3] bGP 2 o T B
{ET7 12.2% 19. 0% Fn 23. 7%, 2004 4EAH= K B &

WV R P34, 1 2005 A 2006 F4E 7y 51| AR
T 12.9%F125.1%,

%2 HBK 20002006 ERARNEKBRTHE
Table 2 The precipitation at annual and

planting period in study site from 2004~2006

2004~2006
TiH Ttems g 2004 2005 2006
FHERTEE (mm) 386. 44 339.2  312.9  294.8
Annual precipitation
RSN BRI (mm) 509 56 319.0 281.1  241.7

Rainfall during growth
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TR R B R SRR —
FEER, LSRR LK 1, g s ALl
A i, IR RER R BN AR KZ97E 20 em
A S — AT i H TN A R . 538k
[EIBFEEIE T 2R = A — I 3 STk
T 5 F 1K 23 97°C B iR iy 25 34°C, G fn
BHFEE . 35l 24 94°CHn 24.38°C . RIEHEHE T
Wil RS A BT 57 Ho RS AT B S A AL
SR, HABTE AR E X TR S S S R
Ko BORE . REFT B I | So AR RO JEAR L
PSRRI, H R 3 AT 7300,

Soil temperature(C)
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Fig 1 Mean temperature in the soil profile from

2004~2006 under different tillage treatments
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ARG X AR T 0. 1°C, (R e &AM E
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Fig-2 Mean monthly soil temperature of the 0™~25 cm layer under different tillage treatments
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TR BT LR A H A 2R AN R T XSOk JE
W, X RAR R PR AT R R AR R 0~
20 em 4bxt L IRAEA FFARIEN 735 AR T
2.300F0 6.8%, BIRWI M. HEXRFIRH
(1.73 g/em”) X SEBENEEF R, K2 20~
40 em SRBFAEH I T 1850, 42 2005 4F I e
{H(1.77 g/em®), 2 40~60 em +IRA FEIAR
SRR, TIRRUI IR ER BE R

FREESR.
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Table 3  Effect of tillage treatment on soil bulk density before

sowing and after harvest from 2004 to 2006(g/cm3)

2004 2005 2006 -1 Average
i o it ~ i ~ i : — :
t Sol deph WEERNT MOHUE  WERNNT MOE RN MORE ERT kR
Measurements (cm) Before After Before After Before After Before After
sowing harvest sowing harvest sowing harvest sowing harvest
0~20 1.46 1.52 1.49 1.57 1.48 1.52 1.48 1.54
bt 20~40 1.50 1.72 1.52 1.77 1.61 1.67 1.54 1.72
No-till
40~60 1.51 1.53 1.52 1.52 1.58 1.60 1.54 1.55
0~20 1.46 1.61 1.46 1.73 1.51 1.70 1.48 1.68
. A . 20~40 1.50 1.60 1.50 1.65 1.59 1.61 1.53 1.62
Film mulching
40~60 1.51 1.53 1.54 1.50 1.59 1.55 1.55 1.53
0~20 — — 1.43 1.45 1.47 1.48 1.45 1.47
- ES3
*ﬂﬂ:%ﬂ% 20~40 — — 1.51 1.58 1.55 1.59 1.53 1.59
Stalk-mulching
40~60 — — 1.59 1.60 1.64 1.60 1.62 1.60
0~20 1.46 1.54 1.46 1.66 1.51 1.52 1.48 1.57
%%#CK' 20~40 1.50 1.71 1.51 1.72 1.60 1.64 1.54 1.69
Conventional tillage
40~60 1.51 1.56 1.53 1.61 1.60 1.60 1.55 1.59
LSDo.os
T Measurement 0.021ns 0.024ns 0.028ps 0.035"" 0.027ns 0.020" "
+ 2 Soil layer 0.017" " 0.020"* 0.024"* 0.030" " 0.023" " 0.018" "
B ok 1L =
et * = 0.030ns 0.041" " 0.048" 0.061"" 0.046" 0.035""

Measure * layer

L. * * RIRTEAE 0. 0L KPR, * FIRTE 0. 05 K- BE, ns KRR,
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2.3.2 XEAKEGEA RREBHERG 15
SKEMZEARKMEM, fE 3 aLEH. B
SRS Ay 1 B A K B A BEVE B R .
B SERNS D B 3 K7EHFE R 60 em b
Ky KA B A, b R RS R 25 A5 1L e
K. TSR S N G TR N 4y
HLL 40 em F1 60 em H¥A A, HHAE 0~40 em +
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BCATHE St R 2R 35 S fe s 3. B PRI K AT 2,

& 4 4347 7 0~60 em + 38 KR AR
fe, TILLE L, B 2004 AR TR Z L3S K
BB SN, HE 3 ER TR N TR, L3S
KR R B2, SE PR T 2R
B TE R E NI ., 4~5 AR R, 2
HAFETR, SKBEAT KR SaS B
B 4RIk S R FF 7 2 = T S0 9 B, 2007
SEBIHRA BB A KRG S K /R (3. 1520) s 5~6
F i AT K B, 3 A K R A BT T
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AMEYI T K, BRI L3 S K R A
T T BB (4. 8800) . RS FF7 5 A bk ik 3

18
<16 | 20044

A KR
Soil water content(%
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8%0~12. 300 LIRIIE FokSp K B b, miest
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Fig- 3 Mean soil water content from 2004 to 2006

under different tillage treatments
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Fig-4 Changes across time in the mean monthly soil water content from 0~~60 cm under different tillage treatments
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Table 4 Effects of different tillage mode on soil infiltration rate
NGRS S ENBHE N Py oy N
it | PR EABIE BEV A
Measurements nitial infiltration rate Equilibrium infiltration rate Time( Min)
(mm/h) (mm/h)
FI#F Conventional tillage 82.78 31.89 40.38
7 Film mulching 58.95 19.11 56.55
Gtk Notill 158.14 60.74 34.95
FiFF 8 56 Stalk-mulching 236.394 51.18 29.93
240
A —e— B CT
=2 160 —a— G NT
bt
EE —a BMPM
¥ 8 120 —>— F A B i SM
BE
<g 80

1 1 1 J

80 100 120 140

A\ 8 B [8] Time(min)

BS TE#EEETLENSESHENXR

Fig-5 The relationship between soil infiltration rate and time for different tillage modes
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RSN FIFEMERK LS.
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AR T 2.300F0 6.8%0, BRI T HIERE, %
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~60 em R,
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The effects of conservation tillage on soil physical properties
in the southern part of the MuUs desert

LEI Jinyin, WU Faqi. MA Fan, MA Bo: LI Rongbiao
( College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi, 712100, China)

Abstract ; Conservation tillage can reduce soil wind erosion and control soil degradation in sandy area- The
objective of this field experiment was to compare the effects of four tillage measurements (no-till, stalk-
mulching: film mulching and conventional tillage) on soil physical properties the sandy soil region of northern
Jingbian County: Shaanxi Province- The experiment began in 2004. A completely randomized design was used-
The results showed that at early spring planting: soil temperatures were 0. loC lower in the stalk-mulching and
notill treatments compared to the conventional tillage treatment- Soil temperatures were highest under film
mulch- There was no significant difference in soil bulk density among the treatments before planting; however
there was a significant difference among the treatments after harvest- Soil bulk density in the 0~20 em layer
was 2.3%0 lower in the no-tillage treatment compared to conventional tillage: however the bulk density in the 20
~40 em layer was 1 8% higher in the no-tillage treatment compared to conventional tillage- Soil water content
decreased in the order stalk-mulching—film-mulching—no-till=>conventional tillage- Both initial and equilibrium
infiltration rate infiltrate rate are higher in conservation tillage than conventional tillage- In summary. the re-
sults show that conservation tillage methods improved soil physical properties and therefore could be implemented
in the southern part of Mu Us desert -

Keywords: conservation tillage; soil physical property; crop yield; Mu Us Sand Land



