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Soil desiccation character istics of alfalfa grasslandsand il water restoration

effects n alfalfa-grain crop rotationson the san i-ar id areas of the L oess Plateau
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Abstract: Soil water conaumption characteristics of degp il profile on different grovth age alfalfa grasslands and il water
restoration effects in alfalfa-grain crop rotation fields were investigated and analyzed at Guyuan of sami-arid areas of the
Loess Plateau The results showed as followings (1) Average il moisture in 0 - 1000am il profile on 4 kindsof 1 - 12
year-old alfalfa grasslandswas6. 6%, and il water overuse anountwas702 8mm, and il desiccating rate was 147. 1mm
per year, the il desiccation intensity was strong desiccated Thickness of desiccated il layerswas over 1000am on the 5
year-old alfalfa grassland, and itwasover 1360an on 8 year-old alfalfa grassland Suitable age for alfalfa grassand usswas
7 yearold (2) Soil moisture in 0 - 1000am il profile on 5 kinds of 4 - 7 years and 25 years alfalfa-grain crop rotation
fields ranged fran 6. 74% to 11 95%, and =il water restoration anount was 210. 6 - 887. 3mm, and average il water
restoring rate was 80. 8mm per year Depth of restored il layers over dlight restoration intensity was over 1000an on
rotated grain crop fields for 6 years Required years for il moisture of desiccated il layers restored to local il stable

moisture by alfalfa-grain crop rotationswas over 13 years Suitable alfalfa-grain crop rotation on the sami-arid area was 7
years alfalfa and 13 years grain crops
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() D | (il desiccation index) DI
™M -WM
= X 0,
DI S - WM 100% (1)
L, DI , M , WM , SSv

6 :(1)DI= 100%, 0 (2) 75%< DI <100%, 0 (3)
50%< DI <75%, 1 (4) 25% < DI <50%, : (5) 0 DI <25%, :
(6) D 1<0,
14

. SWVRI ( il water restoration index) ,
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SWRI =30 212 x 1000 (2)
, IVRI T MG ; SSM , MA
6 : (1) SWRI= 100%, ; (2) 75% < SWRI <100%, ;
(3)50% < SVRI <75%, ; (4) 25% < SVRI <50%, ; (5) 0< SWRI <25%, ;
(6) SWRI <0,
2
21 0 1000am
la 5a 8a 12a 0 1000am 10 25% 5 94% 5.12%
5 07%, 6 60%, 12 00%, 8a 12a 0 1000an
5% ( 1) 0 1000an (
)659 1 1332 Omm, 857. 3mm, (
)91 682 Omm, 207. 3mm, (

)228 0 900 9mm, 702 8mm, ( ) 7B 1
228. 0mm/a, 147. Imm/a , , 1
228.0mm/a 12 75 Imm/a

1 0 1000am
Tablel camparison of il water amount n 0 1000an il layers on different growth age alfalfa grasdands on sami-arid areas of the

L oess Plateau

Available il

Amount of il

Alfalfa grassand type Soil moisture  Soil water amount water amount Ayailable il wgter Waler overuse Ratg of g)il
(%) (mm) (mm) in every Im il (mm) desiccation
layer (mm /m) (mm/a)
la 10 25 1332 0 682 0 68 2 228 0 228 0
5a 594 771 8 121 8 12 2 788 2 157. 6
8a 512 666 1 16 1 16 893 9 127. 7
12a 5 07 659 1 91 09 900 9 751
W ilting moisture 5 00 650 0 0
Soil stable moisture 12 00 1560 0 910 0 910
Filed cepacity 19 00 2470. 0 1820. 0 182 0
22
la5a 12a 0 1000am 8 0 1360an
1 ) 1
6.34% 17. 09% , 3 , 60 460an 8%, 460
720am , 720am ,
. la (
) 720am 5a 8a 12a 0 1000an 3 56% 8.97%
3.34% 8 13% 2 84% 8 30% , ,
1000an 5a 180 540an , 8a 120 600an 660 720am ,
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12a 120 580an 600 700am : —— i — RN
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) —h— Sapify —— WERE
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' 0 1000am —— safiif  —O— Mk
8 year alfalfa Field capacity
’ ' —— 12aty
, Ba 12 year alfalfa
3 & Soil moisture (%)
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Fig 1 Campari©n of il moisture distribution in different growth
> >
age alfalfa grasdands at Guyuan of sami-arid area on the
, 1000am; 8a 12a L oess Plateau
0 1000am
: 5a :
la 720am,
2 (am)
Table2 DI, il desiccation intensity and thicknesses of desiccated il layerson alfalfa grassandson sami-ar id area of theL oess Plateau
Extrame . Serious .
Grassand type Average D | Soil desiccation intensity desiccated il Stmng_desccated desiccated il Total d esiccated
il layer il layer
(%) layer layer
la 75 Slight desiccated 0 40 420 720
5a 13 Strong desiccated 360 320 240 1000
8a 2 Strong desiccated 560 300 140 1000
12a 1 Strong desiccated 580 240 180 1000
Average 23 Strong desiccated 375 225 245 930
24
, 9 10a

[15]
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Fig 2 Camparin of il moisture distribution in different years
of rotated grain crop fields after 8 years alfalfa grassand at Guyan

of sami-arid area on the Loess Plateau
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26 0 1000anm
8a
, , 3 ,
, , 4a 5a 6a 7a 25a ,0 1000an
( 8a ) 210. 6
457.7 695 8 757. 7mm  887. 3mm, (
) 683 3 436 2 198 1 136.2mm & 6mm
: ( )
( ) ,
, 6a (115 9mm/a) , 25
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)
3 8 0 1000am

Table3 canparison of il water amount n 0 1000an il layerson different years of rotated grain crop fieldsafter 8 year salfalfa grassand

on sm i-ar id areas of thel oess Plateau

. . W ater anount .
Soil water Restored il Rate of il

Rotated grain Soil moisture required for full . Years required
. anount water anount . water resioration .
crop field type (%) (mm) (mm) resioration (mm/a) for il water
(mm) restoration ( )
4a 6 74 876 7 210 6 683 3 52 6 13 0/8 5
Plowved and rotated for 4 years
5a
Plaved and rotated for 5 years 8 64 1123 8 457. 7 436 2 915 4 8/5 4
6a
Plowed and otated for 6 years 10 48 1361 9 695 8 198 1 115 9 17/25
Ta
Plaved and rotated for 7 years 10 95 1423 8 757. 7 136 2 108 2 13/17
25a 11 95 1553 4 887. 3 6 6 3B 5 02/01
Ploved and rotated for 25 years ’
Soil stable moisture 12 00 15600
8a
8 years alfalfa grassland 512 666 1
27
, 0 1000am 3 ( 4),0 300an
,300 600an ,600 1000am
4 ,300 600an 0 300an 600
1000anm, , ) ; )
, 25a 72 5%, 0
300an , ' , 5a
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25a
880 980 1000 1000am

600

1000am,

4 8

1000am

240 460 600 980am

6a

,5

1000am,

0 1000am

(

SNV RI

5 5

6a

1000am

Table4 SN RI nh 0 1000an =il layerson different years of rotated grain crop fieldsafter 8 year s growth age alfalfa grassand

4a 5a 6a 7a 25a
Soil depth Ploved and rotated Plowved and rotated Ploved and rotated Plowved and rotated Ploved and rotated
(am) for 4 years for 5 years for 6 years for 7 years for 25 years
0 300 37.7 78 0 7.7 75 6 9 8
300 600 6 4 16 1 45 6 63 3 725
600 1000 29 1 8L 6 122 0 127. 8 138 5
0 1000 24 8 60 8 85 8 92 8 107. 1

5 0 1000an SNV RI

Table5 Average SV RI, il restoration degreeand thicknesses of water restored il layersof 0 1000an profile on alfalfa grassands in sam i-

ar id area of thelL oess Plateau

Full rf
Rotated grain \ u . Pe e(*ft Good resioration  Total resoration
crop field e Average WRI Soil water resoration il restoration il laver il laver
op v (%) restoration degree layer il layer 4 4
4a 24. 8 20 40 180 880
Ploved and motated for 4 years ) Slight restoration
ba 60 8 220 140 100 980
Plowved and rotated for 5 years Good resoration
ba 85 8 340 160 100 1000
Plowved and rotated for 6 years Perfect restoration
ra 92 8 300 280 400 1000
Plowved and rotated for 12 years Perfect restoration
25a
Ploved and rotated for 25 years 1071 Full restoration 380 380 240 1000
3
31
(1) : 1 12a 4
[71 [25] [22]
5a 0 1000am , 1000anm,
8a 1360am
, 1400am ,
, 0 300an , 7a,
[4,17,18]
(2) :
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[9 11,18,21,22]
134,
11d™ -
32
(1) , 1 12a 4 0 1000an
6.6%, 702 8mm, 147. Imm/a,
23%, 5a 1000am, 8a
1360an 7a, ) )
(2) , 8a 4 25a ,5 0
1000am 6 74% 11 95%, 210 6 887. 3mm,
80 8mm/a , \ 0 1000am
, 6a 1000am
13a , 1 7a -13a
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