500 %45 8 11 st = = Eire Vol.29,No. 8
2009 4 8 A ACTA ECOLOGICA SINICA Aug. ,2009

BEITRRFTREXEREM T ETRUSHE
SRERELIEKSRENN

2 1 1,2 1 ) 1 s 3ol 1
EE#,F 3 &L EZFE L THF LR
(1. DL ARRHE KA BePi s 712100,
2. R EBARIMOK £ BERBFIEIT 3 R SR 5 SR F T S0 % B 712100)

e T 4 R TR X R WA AR R 78 F R AR 8a B S F b B AE R R4 IR B VR R TR 2 3K
SHHRAE , AT T B S B S T R AR IE AR B AR H K IR R RN . Z5RFH : (1) B EAE 1a.5a.8a il 12a 45 4 2
BTEEHL 0 ~ 1000cm + 235 +H0R BEE N 6. 6% , 735 5K s #E & 702. 8mm , -3 + 3 TR IL 2R 147. 1 mm/a, K558
BT BRACER R B EME Sa T EWRERBE 1000em, B7E i%4E 8a HHETEWRE BT 1360cm , B 78 B & 3 A R K Ta,
(2) H#AE 8a BT L BIBHIFHRAE 4 ~Ta 1 25a M BIEYWSEF 5 2 H 0 ~1000em + 2 HHEREANTF 6. 74% ~11.95% , 1K
BREEATF 210. 6 ~887. 3mm , P-4 K /PR ZHF K 80. 8mm/a, FB4E 6a Jat H T RREWREBRE U R IRE LD
1000cm,, JEATARE ARG BT R H B IR R ) S LI E R E 13a L b, BLEFEETREXEERERIERR
K Ta BE—-13a EED,
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Abstract ; Soil water consumption characteristics of deep soil profile on different growth age alfalfa grasslands and soil water
restoration effects in alfalfa-grain crop rotation fields were investigated and analyzed at Guyuan of semi-arid areas of the
Loess Plateau. The results showed as followings: (1) Average soil moisture in 0 —1000cm soil profile on 4 kinds of 1 —12
year-old alfalfa grasslands was 6.6% , and soil water overuse amount was 702. 8mm, and soil desiccating rate was 147. lmm
per year, the soil desiccation intensity was strong desiccated. Thickness of desiccated soil layers was over 1000cm on the 5
year-old alfalfa grassland, and it was over 1360cm on 8 year-old alfalfa grassland. Suitable age for alfalfa grassland use was
7 year-old. (2) Soil moisture in 0 —1000cm soil profile on 5 kinds of 4 —7 years and 25 years alfalfa-grain crop rotation
fields ranged from 6.74% to 11.95% , and soil water restoration amount was 210.6 — 887. 3mm, and average soil water
restoring rate was 80. 8mm per year. Depth of restored soil layers over slight restoration intensity was over 1000cm on
rotated grain crop fields for 6 years. Required years for soil moisture of desiccated soil layers restored to local soil stable
moisture by alfalfa-grain crop rotations was over 13 years. Suitable alfalfa-grain crop rotation on the semi-arid area was 7

years alfalfa and 13 years grain crops.
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LI 7E (Medicago sativa L. ) B E T EFET R ZRENNT L E4E SREEY ., BEBRIHE
BB B TR SRR B R AR K BRI 5 s S B A E BT K . TS E %
JB T LAEE AR R AW , X LK RE 433820, 1T RS I8 & 4, SR A KB E,
BRI T, RA R U E M TS EHE g R A E SRR B EEE
i TR IR SR S REK BB/ R E VRS Ve S J7 3%, T AR 2 A0 15 75 2 3 720 T B B /K 0O , JRE 3 1 7 B R
J2 TR B B AR, DA TR0 7 S B B R A A . AR R R TR RR
IR A 1 AR BR 75 B E 3K 4 2 B 7 TR AR 8a BIBHE AR RIAERR B /EYR B IIRIE L 0K 47 T
WS, A3 T AR A KA FRE 1 B R 2 3 TR A AAE , 80T TR B A4 07 SXxd 1 78 B+ 390K 2 IR &
RORE, 5 o 7 R T R X 7 S AT R S AR AR 2R
1 HRAE
1.1 3R S

RSN TFTEARKERETEMNXZES BE L EEETREX, AR Z 106010, 364 36°5", M1k
1676.0m , KR 6. 1°C, = 10°C 4EFHIE 2259. 7°C , P& /K & 455. 4mm, FFZE K& 1722. Smm, 1 5 ¥ 4%
+, H K AR SRR 43 Bk 19% #1 5% , +38%5 5 J7 1. 30g/em’,

1.2 HIEEENE b

7% SR P 25 ] 40 A AR I 18] R 51 B0 , D00 T BB IR A R A R 7 Bt I 1 7 B BB 40 Ak F
KPR, T 2008 4F 7 A FAEEETEEAE 1a.5a.8a il 12a 257 [ 4= 1 AR R 52 28 75 B 7% B 0
A 8 4EE 1 B BB A AE 4 ~ 7a A 252 SR AR PR B /EY R B TIRE THORENE . H90g
R P A B LA T B SRR EE 9 1000 ~ 1360cm, 45 20em BUkE 1 ¢, 78 105C#E T I8 E, 2 Bk &
BLE TLEMELAE, BEHERELEERSKE.

1.3 H3ET LR BN s

TEBE TR FHIX 8 A SR N A I B TR LIRS AR . DRI RIS ER LR
TR LR AAEWERZERT 8% 5 DA K 4 1 i - R B, HE 24 Rk
B 50% ~75% 7 AHFSE P 9k A N BE R R T R 200 B 5 () K B i S i R
T HE—Fp LK AR RE 1 B0 DR ZS , R BERE K B AR BE RN A T & A A . ABFRE R A3
Bk R H i 398 T4 AL 45 %X SDI(soil desiccation index) 77 B PRMY 3 TARMLIRIEE . SDI R oA HE—+25L
B AR A KR %R R A RS K R B T A0, e SR — 2 T AR R MR £ s
AR KR GZETREREMSKENLE, ARKER:

SM - WM
SSM - WM

T, SDI g A3 T AL TE R, SM g 1310 B, WM S RZEIR T, SSM Oy H3RAS e .

TIETIRACTRBERI 5304 6 - (1) SDI=100% , K To 144k ; (2)75% < SDI < 100% , K2 BT Ak ; (3)
50% <SDI <75% , BTtk ; (4)25% < SDI <50% , Jj B8 T4§4k; (5)0<SDI <25% , Jy ik Z1 T 14k ;
(6)SDI <0, Jyth & T4k
1.4 +HOKREBRETFN T

TERERRAES R, TR E 18 BIHE 5 5 fE AR H R 330K -8 BB Wik & , 3% A 13850 8 18 BE(EAE
R 3K I SE K AW R R . i T B T IPA R B AR VR X TR AL B 18 Tt 138K 73 R B R0, AP 4
H T — N EE R 3K 0Pk B R E I &— 1 3K 40Pk 2 45 8L SWRI( soil water restoration index ) , i& X
ETE R R SRR E R R - LR LA RS K EEE SRR T ERERRE KRS

SDI =

x 100% (1)

http ://www. ecologica. cn



4528 E oA ¥ W 29 %

BB A B S A S K B A E 25 K SORERE R — R B IRE HIRA RO KE & R
HTPABEKBEHHLE, ARREN

SMG - SMA
SWRI =3 =0 x 100% (2)

A, SWRI g 37K MR Z 4685 SMG ¥ 18 B sth B 5 $01E AR F 380 BE 5 SSM g 1345 e 1R BE , SMA
T 5 B YRR B A [R) A A A BR 1 Bt TR B

TR KB ARBERN 532K 6 Z%: (1) SWRI=100% , K58 2K ; (2)75% < SWRI <100% , AR IFIR R ;
(3)50% <SWRI <75% , h BIFIKE ;(4)25% <SWRI <50% , yp FIR & ; (5)0<SWRI <25% , NiZERE ;
(6)SWRI <0, Tk E .
2 GROW
2.1 FIEHEH# 0 ~1000em +)2 HIEEKE

[E JFEIEAE 1a.5a.8a F1 12a EfEEH#1L 0 ~ 1000cm 1 )2 1 85818 B S H{E 45~ 10.25% .5.94% 5. 12% Fi
5.07% ,SF-3{E N 6.60% , R BAK T 24 Hb + 3552 B VS B 12.00% , % /E 8a il 12a I E T B4 0 ~ 1000cm +
BRI EEE AR 5% (R 1) o PUSEETEFHL 0 ~ 1000em + /= +3E /K & (483008 V- 391E
5 AT M IR AR ) 659. 1 ~ 1332, 0mm , F-1{H 857. 3mm, +IFA KN K & ( HENIKE S5 HEFRE
BE7KEZ22)9. 1 ~682. 0mm,F-3{F 207. 3mm, +3/K /pid #6 2 ( TIEFUKE S5 HIERERENTKEZ
2£)228.0 ~900. 9mm, ¥ ¥ {H 702. 8mm, + 3 T HEF (L FAK I FEERUERKER) H 5.1 ~
228. Omm/a, F-¥J{H 147. lmm/a, BEE A KFERER, GE 0 B TIRARERMSEZ, B 1 F4 8
228. 0mm/a F&ALE] 12 A4 ) 75. 1mm/a,

®1 EISFEF¥TEXAREKERERFEEN0~1000cm +EHTEKE LR
Table 1 comparison of soil water amount in 0 ~ 1000cm soil layers on different growth age alfalfa grasslands on semi-arid areas of the

Loess Plateau

o
% S =t T+
+ It 3K R iy
i baoroks DVSUOKE Do ERROMDRE ek
TS A . . . Available soil . . Amount of soil .
Soil moisture Soil water amount Available soil water Rate of soil
Alfalfa grassland type water amount . . water overuse L.
(%) (mm) (mm) in every 1m soil (mm) desiccation
mm layer( mm/m) mm (mm/a)
la 10.25 1332.0 682.0 68.2 228.0 228.0
Sa 5.94 771.8 121.8 12.2 788.2 157.6
8a 5.12 666. 1 16.1 1.6 893.9 127.7
12a 5.07 659.1 9.1 0.9 900.9 75.1
FZEIR B Wilting moisture 5.00 650.0 0 - - -
+ R4 BB Soil stable moisture 12.00 1560.0 910.0 91.0 - -
FH [A] 4% 7K & Filed capacity 19.00 2470.0 1820.0 182.0 - -

2.2 ETEE SR B ] 1 AR RRE

B JFOEAE 1a 5a F1 12a E 7 5 0 ~ 1000em + )2 R #EAF 8 4FEHEHE 0 ~ 1360em - J= -+ 383 BE F1 18 43 Afi
FRAEINE 1 s, 3 DL E AR K & TR R B MW EE I R, | FAEE R HIRBEN T
6.34% ~17.09% Z [d], Bl B8 T HE 3 KE R, H 60 ~460cm 35 ZUFE/KJZE 13318 BEAK T 8% ,460 ~
720em + 2 HIEREZEE T S HEREEE ,720ecm T HEHIERENE HIEREREZ AU H1E
T s 1 BEAELAE S e 78 B A B K IR BE 1) RIS AT , IR 4 1a B 48 Bt e KFEKIREE (B LT 2K
BHE) B3k 720em 245, EAE 5a.8a 1 12a H 5 HL#h 0 ~ 1000cm + 8% B 5125 3h T 3. 56% ~8.97% .
3.34% ~8.13% F12.84% ~8.30% Z 6], %/ H| 1 1300 B /N F HIBR e W, W IR T2 0 hm IR E
i85 1000ecm,, #A/E Sa B 15 5 180 ~540em + )2, % /E 8a B 15 Hith 120 ~ 600cm F1 660 ~720cm + )2, %
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YE 12a B & FLHb 120 ~ 580cm F1600 ~700cm + )2, + 1% —— la s — bR
W BRI T R TR . W% B I i i
KA BRIOIER , BT B0 0 ~ 10000m 2 + HEI5 B i o mNRE
ST AR TR B, H B Rk 2 PR BE K o i il capaiy
2, BT RAR B TR, B 1S EAE Sa 5 E bR K 12yearalfalfa
FOKIRBE B B3 1000em, A 8a BT Hu BRI £ I L,
WIE 1360cm,0 ~ 1360cm + 2 +3E B FARF T 2. 84% O T gy ! T
~11.67% , -1 K 5.97% , I, 0 ~ 1000em 12 + 45 ;22
TBEEEHIME 5. 12% 5 0. 85 ~A 4345 ;1000em PLF )2 300
4 B S 5 U8, 1120em 455, 35810 B R s B 400 |
RERE, HEEEESa ERRLETEEECE
#3L T 1360cm,
2.3 HTEEH I TIRRE RN

B R E 5 %E/E 1a.5a.8a il 12a J5 E# 0 ~ 1000cm 000 |
T2 3T A 38 BOEB31{E 5351 R 75% \13% 2% Fi 1000 |-
1% ,B% 1a &MV R E THREESN, HAR 3 KE 1100 |-
TE MR B TP T LR B (R 2) . HR2 ATEH, 1200 |
B la B b oh, v 3 RE R 3 a0 T A BE T4 1300
2, I HBEAE AR PR 3G, 4% 3 T 1Ak 1+ 2 B B 3
fin, (A BB 2% 5 EAE 5a.8a F 12a {5 75 Hi 1 3% AR E
TREEHZIMETRE > BATERIZE > E TR 5, | Comparison of soil moisture distribution in different growth age
EHPRL, B LT ZEEARR S| T 1000cm; % /E 88 afulfa grasslands at Guyuan of semi-arid area on the Loess Plateau
M 12a FETEEIHL O ~ 1000em + )2 + 3 TR AL R EE 1Y
PR TRABREU L, WHAERE LR TRX, B EME Sa UG E#E S4 FAH Y TR M L5k 50
WET M la B 5 E BT EREHRDEE] 720em, B 18 F i+ TR BERP,

500 |-
600 |-
700 |-
800 |

FIBYEBE Soil depth (cm)

BT 3 g S T B DX I SRS ) A A A4 R 7 3t - S930 E

®2 EIBR$TRREFEMIETRUEN IETRUBENTETEEE (cm)

Table 2 SDI, soil desiccation intensity and thicknesses of desiccated soil layers on alfalfa grasslands on semi-arid area of the Loess Plateau

REoER: BT 42 JEE TR

o T H)Z . =

B A HY THdba% TR Extreme i :H%E Serious B :ting =
. .. . . ., Strong desiccated . ) Total desiccated
Grassland type Average SDI Soil desiccation intensity desiccatedsoil . desiccated soil .
soil layer soil layer
(%) layer layer

la 75 12 B T4k Slight desiccated 0 40 420 720
S5a 13 R F T4k Strong desiccated 360 320 240 1000
8a 2 i Z T4k Strong desiccated 560 300 140 1000
12a 1 R F T4k Strong desiccated 580 240 180 1000
- Average 23 i Z T4k Strong desiccated 375 225 245 930

2.4 HTEEHIEERIBHER

B ER —E IR 7 R RIS, i DR TRAGR B, R E T2 LR R, DR IEE 78 S ) T 4552
Mo FEZFEEEERIEF , BNETHEEIE, BIEEKE 9 ~ 10a BB IAB R A H LT AR A&
PR IR, R BB A A B o AR LAy, B DB SR O B AR B A 7, R O AT
B R BAR, PR AR IR TR T2 IR B B ATERA 2 B 78 BB AF R A, BN Z Br e MAE 25
i DT % I8
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B VR AR R AR K T B 3 BE 0 ~ 300em 74, 24 T (LB AE M ABAS TE 4 2 K, B 25 B b 0 ~ 3000m + 208
B E— AT b FRARASTFREEAE ., H25%EME 1a.5a.8a A 12a J5 0 ~300cm + 2 + HER
SR 7.40% \5.64% \5.02% 1 4. 64% , X #EAE 1 ~ 12a E & F b 0 ~ 300em + 37K 43 AR AL LA 51 JH O 72
W,
Y =0.0246X> -0. 5682X +7.9627 R*>=0.9982 (3)

Y R A AR X A KA, (3) S E 78 B A AR 5 KA TR R DU B
WX R, ER AR EEEEIE S ~ 120 B EHL 0 ~300em +J2 + 508 BE(E 4 514 5.70% 5. 40% |
5.15% 4.96% 4.81% 4.70% 4.65% F14.65% , EfE1%E/E 8a 0 ~300cm + 2 1518 B 2 Fn bl &8
SRR TR 1 T L TS FEAE 8a LUS O ~ 1000em /24 [k #REL 2iA B0/ 8 TR LR |, YRRy +
HET R B 2T, AR TR K 7 0L 75 BB R B 45 8 47, TR IR B VA0S , WA TE S 7
SEICH IR T BREES AE SRR RERELIL 175 B 0K S0 AS BB B A SRR R 2 A K e —
TR EHOK S (R B BT SRR
2.5 RERAEXE T E il KR E N —a— Sa G AE4a fEM 4 years crop after 8 years alfalfa

ST RO L TR BB s sl s e copafer S veans oo
BRI R R R R B R e e e e

PR R ER H E TR IR E S S benann

8. BTEENE 8a J5 BIBHFI LA R 4F PR R /E Y A HE — §§§$§2225 g:;i;gtr;
F KA HIEEE I 2 B, BT DA E R AR B4 LS Soil moisture (%)
YEXTE T #b 0 ~ 1000cm FHH H3K MK BERE., BfE 0

T BRI R A AR B VE Y 4a.5a.6a.7a Fl 25a /5,0 ~
1000cm + JZ + 3898 B P BB 43 7] Ry 6. 74% 8. 64%
10.48% .10.95% F1 11.95% , e FE EX b 3 O | Fp Al
WEEDFEMSEK, 23K R BE, TIETE
RENBLIRE . LK RE FEEEWE KT B
+HOKERTEEMK, HE2 AT EH,7E0 ~1000cm
+3EH HEH ,300em Ph_E+ZF1700em PUF +)Z £ 3K
SR BST , R IHE LR TR E RS LR
HrEmhEEHRE. BEEAEK 8a g, 7 120 ~ 0
600cm 71 660 ~720cm J& B FI 1~ + 308 B THRAZEE & 900 1=
WM B T4 2, T 0 ~ 1000em + J2 + HEyg B ¥ 5 5 3 1000 =
S LRSS FAR I BIDFRAER BN 42y g o m i s 45 e e BIAPR SR A0
JEARTRZRERE TRZEHBE /D, REET 500w s i
280 ~520cm F1 560 ~620cm, JFtk JFE T2 FE A T EF  Fig.2  Comparison of soil moisture distribution in different years of
E;é'éf% ﬁl i%@—(g ; —'ﬁ% ﬁﬂﬁ ﬂﬁ%{’ﬁ *Eﬁ ﬁf % 5a 5 , rotated grain crop fields after 8 years alfalfa grassland at Guyan of semi-
*&E:F‘Ii}za: #—ﬂ?ﬁ?@, F\ﬁﬁ?ﬂ: 240 ~4800m, ﬁﬁ_ﬁﬁ arid area on the Loess Plateau
b AR 6a.7a il 25a IR EIEW G E LR T %
BETIRZ, It B A BB R, K2 LA 2 1R e, AR e EN L2 EE R T L&
TR |8

30 BE R R, B 1S Fb B SRR VB 6a LART, 13800 BE PR B B BE AR, T 6a Z 5 R E
WSS, BB ER A EY 25a 5,0 ~ 1000cm + 2 + 388 B EHEE S 11.95% , B LR % T
2+ R E TR, T R A E O T R TR R EEAH R

100 —

200 -

300 -

400

500 -

600 —

YR Soil depth (cm)

700 i~
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2.6 HTEEHMBIHER/EMRE 0 ~1000cm + 2+ /KB /K /K B B AWK T T 4R R

DUE 78 B AE 8a J5 ) 5800 B AN A3 B B B 0 R O E 1S B st BRI 40 VAR HE R 338K A T BR
R IR K R E AR O R R E TR AERR . N 3 RTLUE B, BERIF A VYRR BV A BR Y 3
I, £ R EGERE IR, BTE B AR 4a.5a .6a.7a 1 25a REVEWIE ,0 ~ 1000em + 2 + 3"
KEWREME (B E B ERERE LR KR 5%/ 8a B R LUK &2 2) 4051 210.6,
457.7.695.8.757. Tmm F1 887. 3mm , B4R LK B 3| + Ao @ {8 I TR K 218 ( LIERERER W KES
EE RIS S e K B2 25) 4071 683.3.436.2,198.1,136. 2mm il 6. 6mm, {K4E EKE K
B R EK B M BIFHERR, 7T AT S K kR 3 (MR K B R DA B AR AR BR ) A 5K -k 2 AT
TR (KK ERR DMK E H ) o FEE TS FbBIdh G RIER BEM ERER , LK IR E H R e 5
U, BIBEGCAE 6a AOAR F 3K AR R 3 3R A K (115. 9mm/a) , BIBE4EAE 25 4R MR H 30K Mk B2 3 R e/
(35.5mm/a) ,5 Z5H 7 FHL BIARGC /R MR H A F- 80 2 0 80. 8mm/a, #7 LA 5 KBIBHEAE MR &5 A I 138
KRB R B B EE 13.0.4.8.1.7.1. 3a 1 0. 2a A B E 3| 1R E BB, BAKE ER N
17.9.8.7.7.8.3a 1 25. 2a, F-I{H Ry 13. 6a; ZHR LIV LK IR E HFRE, I fs 0 4051 0 8.5.5. 4,
2.5.1.7a f10. 1a, MAKE EBRS 31K 12.5.10.4 .8.5.8. 7a F125. 1a, EHIE Ny 13. 0a, H5VER H + 595
A M IR E R EE, T FREFEMEET . A UE AR LR TREXEEEE S &
EMRFERERR R Ta BE—1Ba WEEY (BT AEK 7a SRS EREIEY , W EEYFE 13a TR EH
MHEETE) o

®3 EIRFE¥TEXS FLEERMBHERERRERMRREMEREO~1000cm +E+HEKELILE
Table 3 comparison of soil water amount in 0 ~ 1000cm soil layers on different years of rotated grain crop fields after 8 years alfalfa grassland

on semi-arid areas of the Loess Plateau

. . R Tk & THRERE
4 30 & ey 7] i 3
EEAERR 2 TR %L k& A k.i Water amount kﬁﬁﬁﬁﬁ i AEEL
X . K Soil water Restored soil R Rate of soil g
Rotated grain Soil moisture required for full . Years required
amount water amount . water restoration .
crop field type (%) restoration for soil water
(mm) (mm) (mm/a) .
(mm) restoration(a)
BT 42 R 6.74 876.7 210.6 683.3 52.6 13.0/8.5
Plowed and rotated for 4 years
BHIBFAEAE Sa ML H
Plowed and rotated for 5 years 8.64 1123.8 457.7 436.2 91.5 4.8/5.4
BB Ga A 10.48 1361.9 695.8 198.1 115.9 1.7/2.5
Plowed and rotated for 6 years
BHIBFAEAE 7a ML H
Plowed and rotated for 7 years 10.95 1423.8 757.7 136.2 108.2 1.3/1.7
FIBHEEAE 252 M H
Plowed and rotated for 25 years 11.95 1553.4 887.3 6.6 35.5 0.2/0.1
LR 12.00 1560.0 - - - -
Soil stable moisture
8a K A 5.12 666. 1 - - - -

8 years alfalfa grassland

2.7 TETEKSRENESEE

IR T R KK EFL R, ARG BB /ERR F O ~ 1000em + )2 H3EHIE R4 2 3 B (£ 4),0 ~300cm
S VER BRI R ERE K Z R K HNAZ 300 ~600cm o El# Z BT A58 20 F 4= ,600 ~ 1000cm Ay
Bk EFFHA R . T4 TTIE H,300 ~600em 2 9005 B K B B T 5K T 0 ~ 300em F 600 ~
1000cm, LB+ K& BEBAL, L FEANTHRLZH I, BAABRE, WEKMAR L KEHERE,
BAR HHK 4R B RE FE BB 1R 4 FR A3 a3 4K, (HL B 25a SR U 72.5% , R B R IF IR ERE, 0
~300cm + JZZ VR REK FIAEBRIE K B2 , 3K R R — s I sl I, (BRI ER B R BE 3R 4T, 5a
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UG BIA R TIRIFIR EFERE . 600 ~1000cm + 2 + 38k 57 o B fe e, YK S R BE A, B AR R AR B 1E) 6a L)
ETRLTZEL%ESKE , TR EET T 4+ R e

BIRE , FEETE E RIS R ER BE YRR, 5 5B /EAR I 0 ~ 1000em -3 + 8K 43Pk &
BEGAESEIN , AR B K R R IFIRE W IFIRE WRIF IR R e KRR (KR 5) o 5 BB RER H X
3| B IR B FERE A E I R R 43 51 240,460,600 .980cm Fi 1000cm, T2 + /K MR B B B AEIRE , B
BrEFeAE 25a RBIEVRE BN LEHRE T RIFKERE L b AR ERERE L LA L ZEEES N
880.980.,1000,1000cm F1 1000cm , Bi# /540 1E 6a AR BIEW LA , £HK K E IR B E 435 5] 1000cm,

*4 S HFLEEBEHBEHRERRERRREWERER SWRI
Table4 SWRI in 0 ~1000cm soil layers on different years of rotated grain crop fields after 8 years growth age alfalfa grassland

TR FIPFEEAE 4a FIPFAEAE Sa FIPFEEAE 6a FIRFAEAE Ta BB AE 25a
Soil depth Plowed and rotated Plowed and rotated Plowed and rotated Plowed and rotated Plowed and rotated
(cm) for 4 years for 5 years for 6 years for 7 years for 25 years

0 ~300 37.7 78.0 71.7 75.6 99.8

300 ~600 6.4 16.1 45.6 63.3 72.5

600 ~ 1000 29.1 81.6 122.0 127.8 138.5

0 ~1000 24.8 60.8 85.8 92.8 107.1

®5 HIBFE¥TEXEREEHMO0~1000cm +HEF SWRI, THASREREMRETREE (cm)
Table 5 Average SWRI, soil restoration degree and thicknesses of water restored soil layers of 0 ~1000cm profile on alfalfa grasslands in semi-

arid area of the Loess Plateau

RECER: ¥ Yy R R: ¥y TR WIFRE

SR SR RIFRE SR LR

J J Full Perfe

Rotated grain s @EEEE u . © e(ft Good restoration  Total restoration

field 1 Average SWRI Soil water restoration soil restoration 11 11
crop hield pe (%) restoration degree layer soil layer sotl tayer SoLL tayer
BB E 42 ML BERR
Plowed and rotated for 4 years 24.8 Slight restoration 20 40 180 880
FIRFAEAE Sa ML H RIFRE
Plowed and rotated for 5 years 60.8 Good restoration 220 140 100 980
FBHEEAE 6a M IR
Plowed and rotated for 6 years 85.8 Perfect restoration 340 160 100 1000
BB Ta ML AR S
Plowed and rotated for 12 years 92.8 Perfect restoration 300 280 400 1000
FHAHAE A 252 ML SEARE
Plowed and rotated for 25 years 107.1 Full restoration 380 380 240 1000

3 Wit5HR
3.1 ¥hg

(1) BAERZHEE FRA RAKEY , B BR TR B0l BEREEENE 1 ~12a 5 4
KETE b R MR SRR, B A KRB, IRAR IR, MR R DKM EREE , IR TR
RO, TR R E, X SRBR AT ROT R SN R B AT,
HEEAE Sa ZJE H 78 T 0 ~ 1000em )2 53 JBE 351 v 40 A T s Al — 2K, e RFE/K IR BE 3 Bl ad 1000em,
AR 8a E i FLHIFE /K IRBE L T 1360em, T 1 75 5 b 5K 0 e KU E R 18 R R+ 3R TR Bk o
A GREL , PR T 52 X 78 Rt K T2 20 A TR BT AE 1400em A, 4 J5 7 2t — P IR B 7 5 b £ 3%
IR IREGREL , LA TR X B 78 T b RFEKIREE , WEN B 78 F R R IR ZFK BE N AN LT IR AR .
BEAD AR FARYE A R A2 AR PR E & 3B 0 ~ 300em L= T30 BEMEHER , 2 TR X E & B A RN Ta, 1
S RN 255 ) 12 T 5 X 7 R B R AR R s 7

(2) SEATHRERAERF TR X EE Fib R ROK MR E N E @R, IRERIEFRBK, 2K RE K
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SR S22 R T S B RS AR AR TR AR PR R, B KR AR A R R R %
W AR ELASAE +K Sk B B R TR AR BRI AN S 28, IR th TG 8 8 MR AR R . AR I X [ R
— R A =2 T B TS E bR RAE R AR B E Y R TR 2 K 7 M SEHh I 5 , RBAS FL S0 R B KR B 48
VERI AR H K AR S RS R, T8 3K AWk 2 T B A SR B R R A B[], LA RE LIS iR MR B 1
) K KSR AR, BB X4 b e /K B VRRE 8 B B BN AR R . ARBSE h,  T R IXE 15 B B A
JERAER B VEY RS HAERR g 13a, 3 FIAS SR AR 48 KK B AE /B K B 10 2 T B KR ER B & 4
BRv 112" bl . ERT, IEAE A /R WA U B G B B 7 R A R Ve AR b 3k K B 3h
A, BB KGR PR AR B A VR R P 398K AR SR O, FNAE B BRI o
3.2 %#ig

(WAEFELHFRETREXERE, BEEE 1 ~12a J5 4 ZEHEEHL 0 ~ 1000em + )2 + 35898 5P ¥{E
6.6% , T3k 433 #E B ¥{E 702. 8mm, + 38 F AL RF- 9 (E 147. Imm/a, + 3 TIRLIE O 1E R
23% ,RBRFITIRACRRREE o JE1E Sa LG B8 E IR RFE/K IR BE Y B it 1000cm , i1 8a 1 78 B Hh f K#E
IKBREE BT T 1360em, B 78 B b KA FAERR Ky 7a, M0)5 B BB S0 VR B AR , LA 38 T 0k Bt
Rk 13K 73 B R

Q)FEELFEEETRXE R, %1E 8a BHiE E BB 51 4 ~ 25a WEIEWIG,5 KRIERHE O ~
1000cm + /2 + IR B HEN T 6. 74% ~11.95% , +3E 7K BK B (5314 210. 6 ~887. 3mm, + 37K 43
PR R T-HE N 80. 8mm/a, SIREVEWIRAEF R , 13Kk 5 72 B 8R4, % /EAR HI O ~ 1000cm ]
T 5K 54 Bl i LEAT 23 R RE  feAE 6a R REWEEE L 2 RE X E] 1000em, J# TR
BEC AR E S R R B E B Y i+ R S R 13a LU L, EERERERL R 7a B —13a
WEEY.
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