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9% ~ 12% : 115 25 E, 47 06 N, 1380
0. 833 mm 3% , m ,
589 " : 387 nm, . 49% 78
, , 1 734 mm, 4.5
2C, 90~ 120 d ,
34ms ' 4 4.6
: ms |, 50~ 80 d,
, 0511971~ 2000 45 4
5 80% ; 101d,4 5 67%
, 5~ 10 m
1 :
, 30 am,
0~ 30 em 1
1
Table 1 Physical and chemical properties of soil in the experimental crophnd
Patticle component (%) Nutrient content (mg g~ ')
> 025 0.25~ 00 0.05~0.01 0.01~0.005 0.005~ 0.001 < 0001
Depth (em) mm mm mm mm mm 0. M. Available P Total N Available K
0~ 10 34 25 13 4 8 16 12.0 0.05 1.72 013
10~ 20 26 29 15 2 11 17 25.4 0.08 1. 81 012
20~ 30 34 24 15 2 8 17 33.0 0.06 1.32 0 08
, ) , 20 cm,
( Caragana miaphylla) ( Sti- 30mx 20 m
pa krylwii) ( Leymus chinensis ) (Agrgpyron 25 em , ,
aristatum) (Artemisia frigida) 1 2
, , , 15 , 3
) T3 T, T4 Ty CK,
6m , s
2 (2
, ,7 5 ,10 15
2003 \ 4 7.5 kg hm™ %,
(CK) 60 kg hm™ , ,
: (4 150 kg hm™
Z2THHE Distance between adjacent ndges D
wi |/ A
_Planting zone Y Ridge \height H
ZRE BR®
Ridge bottom width Ridge bottom width

1
Fig. 1 Schematic diagram of ridge tillage structure
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2
Table 2 The charaderisgtic parameters for the structure of ridge tillage

Treatment Ridge height Distance between Ratio beaween H Width of ridge

) ) Number of nidge Field area (m?
code H (cm) adjacent ridgesD (m) and D (H/ D) bottom ( an)
T, 15 0.9 176 38.0 8 90 88
T, 25 1.5 176 59.3 9 172 8
T; 15 1.8 1/12 31.5 10 258 9
T4 25 6.0 1/24 76.0 7 5751
3 16.0
3 g 14.0 |
Ei 120 }
[16] g
40 L
;W 10.0
( ) 3~ 4 ) gg 80 F
, : 5 5 H
D 6.0
10 15 20 25 30 40 50 60 70 cm 3 0
’ 5d . T, 2 ; T, CK
, 2003 7 5 , 10 7 0-30em 0~70 cm
) 17 R BY R R hRfEZE The bars represented standard deviation(%)
’ 2
0~ 30 an 0~ Fig 2 Averme soil gravimetric water content during growing season of the rape
70 cm 0~30cem 0~ 70
an 6% 3.5% 0~ 70 cm Ta s
" 6 1% 7 T3’
4.5% Ty, 0.4% ; T,
, : 3.6%
10 mm d™ '
( K2GO7 ) ( ( 8
-EDrA ) ( - 10mm d™ '),
[8, 19]
) pH(pH 5 3C ) ( ’
- ) ( ), T3 , T4 0~ 70 cm
(7 s , T T2 0~ 70 ecm
R 432161080503 ( 1)
m 30 min ,  Excel , , T T , ,
, [18] " Ts T4
[ 14]
4 ,
4.1 1y oy
(1
(0"‘ 30 (m) ( 2) N ’ ’
5 T3 5
12.2%; Ta Ty Ta 8% T T2 (

(1) . . . , 2004



088 4
2), : , .
>
4.2
0~ 70 em , > 25% 20% ~ 25%
( 3), < 20%"*" 3, 0~ 5 cm
(3 25%, 5 em
, 70 cm
s P P
, 50 cm , s ; 5~ 60 an ,
30 cm s s 20% ~
, , 25% , ,
s s ;60 cm
T Soil moisture (%) s 20% , ,
08 ? 1'0 l'l f‘lr2 1'3 1.4 15 s ,
0~ 30 cm 25%
10 , 70 an
57 20%, 70 cm
:g 30} ,
Q 40t , ,
¥ 5ol o1,
—— TZ
coF T, , Ti T3
~5—T,
0l —e—CK T2 Ta , T2 Ta ,
3 0~70 em ( 3) [21] T, Ty
Fig 3 Soil moigure profile in the depth of 0~ 70 an )
(¢andard deviation see Table 3) T T ’ ’
P
s : , ,
cv ,
3
Tale3 Sandad deviation and varation coefficient comparson of il moisure n different layers unde different tillage
T, T, T, T, CK
Depth ( cm) S v s v S cv S cv S v
0~ 5 2 70 2.27 2.01 22 68 2 65 28.67 2.52 27.27 3.21 36 01
5~ 10 232 19.53 2.06 19 4 231 19. 49 2.42 21.78 2.62 25 18
10~ 15 297 2.83 2.42 20 51 28 21.38 2.68 22 13 2.74 25 13
15~ 20 27 21.49 3.06 2373 341 23. 68 2.69 20 44 2.77 23 00
20~ 25 2 60 2.16 2.92 23 60 312 24.09 2.70 21. 50 3.05 26 01
25~ 30 243 20.43 2.54 20 23 310 23.41 2.94 21 05 3.65 28 26
30~ 40 2 46 20. 89 2.40 19 87 297 23.22 3.04 21. 90 3.04 24 15
40~ 50 2 45 21.97 2.30 20 98 276 2.70 3.05 22 87 3.10 25 58
50~ 60 221 18. 46 2.22 20 42 2% 21.27 2.68 20 42 3.03 23 67
60~ 70 229 19. 19 2.63 24 43 2 18. 20 2.99 23 85 2.92 21 61

Standard deviation (%) ; 2) CV:

Variation coefficient ( % )
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4.3 T2
0~ 70 cm R 6.3%, , T , T3 s
20 an (1.53g an 3)
[22] , ( )
s P P
0~ 5em : > :
) 4) 0~ 5amm
4 )
Taled4 Vaiations of sol property in growing season of the rape under different kinds of tillage
. . . >02mm 005~ 025mm < 0.005 mm
Treatment Soil bulk density 0. M Available K Available P Total N (%) (%) (%)
(g an™?) (mgg™)  (mgg™)  (mgg!)  (mgg™ )
Background value 1477 235 0.11 0. 060 1. 64 31.97 25 97 25. 53
CK 1 561 319 0.12 0. 08 1. 36 31.40 41 80 15. &0
T, 1 555 24 1 0.14 0. 081 1.29 22.50 3310 30. 20
M etaphase of T, 1 609 155 0.22 0. 068 1. 58 28.00 34 00 26. 20
grov ing T 1 516 17 4 0.14 0. 066 1. 98 25.10 35 00 26. 20
season T, 1 600 19 4 0.09 0. 062 0. 48 34.00 38 60 20. &0
CK 1 386 230 0.08 0.074 1. 56 23.40 3320 28. 80
T, 1. 560 81 5?2 0.08 0.059 1. 12 21.90 3570 28. 80
Telophase of T, 1 563 18 2 0.09 0.056 1.4 36.40 29 20 25. 80
grov ing Ts 1 510 17 4 0.09 0.050 1. 53 33.60 32 00 4. 20
season T4 1. 508 19 4 0.08 0. 0% 1. 54 24.50 39 10 21. 80
1) 0~ 5 cm 0~ 30 em Measuring depth of soil bulk densiy is O~ 5 an, Measuring depth of nutir
tion element and particke component is O~ 30 cm 2) Too large value for marrmade eror during of analyzing process
4, ) )
0~ 30 cm
Ty ), 36% 0~ 30 em (
) , > 0.25 mm < 0.005 mm
) Ta Tz Ty 0. 05~
34% 26% 17.5% 0~30an  025umm U
38% , ) T, ;
T 2% - 0.47, , : ,
)
P
, 4.4
[25,26]

[27, 28]
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’ 5r mT, T, xT, aT, oCK
2
[18,24]

’ E

, 4, £

8

3

T

2

, 0.9 =

,5
(V) (h) : " 3 5 7
h , J3% Wind velocity (ms™)
4
2
5 Fig 4 Wind profile of different kinds of tilage
2 2
5
TaHle 5 Smulated equations of wind speed profile under different fields' surface
] 2)
Treatment Simulated equation Correlation coeffi cient N Grads of wind velocity Surface roughness (an)
CK V= 10lLn(h) + 578 0.991 7 1.01 0.33
T, V= 0%9Ln(h) + 3.44 0.994 7 0.99 3.05
T, V= 134In(h) + 3.74 0.992 7 1.34 6.08
T, V= 12Ln(h) + 558 0.999 9 1.27 1.24
Ty V= 119Ln(h) + 4.49 0.997 7 1.19 2.29
1) Grads of wind velocity were the differential coefficient of smulated equation. 2)

Surface roughness were calculated by regress of simulated equation

5, 0.33 cm, Ty Ts
N T] T2 ” D)

3 cm, s

,T3 Ta [29,30] 2) ,

(Tl )7 9
9 ” ) 3) ’ 0 05"‘ 0 25 mm
, , T2
,Ts Ta
5 .
1) T,
> T3 R 12. 2% 0~

70 em , T3 T4 4.5% 6.1% ,
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EFFECTS OF RIDGE TILLAGE ON CROP GROWING ENVIRONMENT
IN RAINFED SANDY FARMLAND

4,5 - 1,23 . . 1,2,3
Yan Ping Liu Lianyou

Liu Muxing"*>®  Wang Jing’ ai"
Li Xiaoyan"*? Yang Xiuchun"*? Lai Yanbin**°
(1 Key Laboratory ¢ Enwironmental Change and N aturdl Disaster o Ministry o Education, Bejing Normal University, Bejing 100875, China)
(2 College f Resources Sdence & Tedwnolagy, Bejing Normd Urniversity, Bejing 100875, China)
(3 China Certter for Desert Research, Bejing Normd Uriversity, Bejing 100875, China)
(4 College f Geography and Remote Sensing Sciences, Bejing Nomd University, Bejing 100875, China)
(5 Key Laboratory f Region Geqgraphy, Bejing Normal University, Bejing 100875, China)

Abstract Ridge tillage is a kind of soil and water conservation tillage used frequently in the rainfed famland of sandy ar

eas. Through field observation and analysis of soil samples, effects of the practice were studied on growing environment of rape.

The results indicate that canpared with flat tillage, ridge tillaze increased soil moisture of the plow layer, reduced moisture fluc

tuation during the growing season of rape, and altered distribution of soil moisture in the vatical profile, locating wetting front in

the plow layer, which alleviated drought stress on rape growth. In addition, it also reduced the content of erodible particles in the

soll, increased roughness of the land surface and vertical wind velocity grads, thus efficiently reducing soil erodibility and wind

speed near the land surface, which played an mportant role in preventing soil wind erosion and proteding crop seedling. Conr

parison between various structures of ridge tillage showed ridge tillage with ridges 15 c¢m high and a height-spacing ratio of 1/ 12
(T3) and ridge tillage with ridges 25 em high and a ratio of 1/24 (T,) did better in rainfall harvesting during the growing season
of rape, while ridge tillage with ridges 25 an high and a ratio of 1/6 (T,) did better in preventing soil wind erosion during the

fallow period of aopland. So ridge tillage with a reasonable structure is an dfed ive measure in adjust ing micro- land-use structure
in the rainfed farmland of sandy areas.

Key words Ridge tillage; Soil moisture; Soil erosion; Rainfed farmland



