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[#MBE] 2001 4 ~2002 4, EF W EBH BT PR, FRTAAFAMBZRBEY KEHE. K54
BESFEORN. ZRRW, AWES REEEMESERENS T RARERAR TREEYD, BT
TR EEERERS L RR ARG RN, BB T I HAEKR LSRR ROEKEREMT
35.6% . HBT, BHERRBEERY L BATELHR LSRN EEREZ —, B S Lk EHL 4
PR RHBRIA 4.8X105~6.0x10° t, HETFARRYEB LM BE. FATHEERLHBR 1 m? &
HAHYTF 1.5 hm® YE.

EEE KRWRL FHHEFR REERE LHEREB 2#KS
TEME  1001-9332(2004)09-1536-05 FEAHES S714 XBIRIAE A

Functions of different cultivation modes in oasis agriculture on soil wind erosion control and soil moisture con-
servation. SU Peixi, ZHAO Aifen, DU Mingwu ( Cold and Arid Regions Environmental and Engineering Re-
search Institute, Chinese Academy of Sciences, Lanzhou 730000, China ). -Chin.J. Appl. Ecol ., 2004,15(9):
1536 ~1540.

During 2001 ~2002, the effects of different cultivation modes including winter irrigation and zero tillage, crop-
grass intercropping, and early spring film mulching on sand entrainment, wind velocity gradient and soil moisture
conservation were studied in the middle reaches of the Heihe River in the Hexi Corridor region. The results
showed that all these modes could reduce soil wind erosion and halt sand entrainment to different degrees. Com-
pared with the bare fields exposed by spring plowing, early spring film mulching could increase soil moisture stor-
age by 35.6% . At present, spring plowing and sowing was a main factor responsible to the occurrence of sand
storms and the increase in suspended dust content. Farmlands in the upper and middle reaches of the Heihe River
generally produced a dust transport up to 4.8~6.0 million tons per year, which was higher than that of sandy
desert in the same region. In the Hexi Corridor region, the suspended dust amount produced from 1 hm? farmland .

was equivalent to that of 1.5 hm? desert.

Key words Oasis agriculture, Cultivation mode, Crop-grass intercropping, Soil wind erosion, Soil moisture.
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2.1 BFRBRHEL

B R AT H A4 e B E B, & W5
B HE AR EEARE, KRBRA, b ANV EEN, R
FEMESBEAE, ZETHEKE 116.8 mm, FHERE

%1 BREERAIBIREBR MK REHER
Table 1 Soil moisture

2 390 mm, FREKRH 20 BFEHKB 7.6 T, BHER
39.1°C,BfE-27C,>10 CHERRN 3088 C, LH/H
165 d; F R B TR, RYENEHE3I~5 A, EHRE
3.2mes™, >8 RARREEEHH 15 d; 4 H BB 3045
METRE1OmAS. TERBNERERFTESRE
HOBAHE TR KRS T R R K
B+ HUKAMSTE #1283 1. BB M 0~ 60 om 2B K
MR L, 60~160 cm LEF MR L, HEWR M 0~ 160
cm L EHHEBRY L.

and soil moisture characteristic curves in study area

A LHAE i]5EE 8. § LE S THKSER R
Soil type Soil volumetric Field moisture  Saturation moisture Soil moisture characteristic curve

weight(grem %)  capacity(%) content( %)
Ryt 1.47 20.21 26.93 S=-0.06546%-1.98636 +30.3518 P<0.0002, r*=0.99 % §<8
Aeolian sandy soil §=-0.00716>-0.00268 + 11.1562 P<0.0002, r*=0.99 % §>>8
Rt 1.45 21.38 28.45 S=-0.07746%+0.34366 + 58.3197 P<0.0002, r*=0.98 % §<26

Anthropogenic-alluvial soil

5=0.03716%~3.4110+77.5333 _ P<0.0002, 7%=0.98 ¥ 6>26

S: MR A Soil attraction(kPa); 8 : AkBI & KK Volumetric moisture content( % ). @ The same below.

2.2 BFRKE

EFUEER B REE HET R C 0N, AP0k
H/YEHREPHR BR8], ¥ E LR Z A BS200 &
BTFREHE, HEN 0.001 g, YRS AR & E R Mk
HITRES . ERY R, B2 <0.063 mm ML FHR AT
PAB R IR 421200 F R4 48 R B <0.08 mm B ¥R BB
BELD, 4HEANANDERHEERSVLRER<0.1
mm S MR IR, RS IR R < 0.063 mm AT HETH
NER, AERYIE L, BYRZLSN 0.063~0.0039 mm,
R <0.0039 mm; HEHYEH 0.063~1.0 mm Z 8
HYER, ABRY . PY AVFTREY.

Fsh RN B R A R F Oy XM H R RE S A/
SHRAMEAREL, BRERFHE, LR EERERR,
G T KB /N, 07 — 0 B KU O 0. TR B ] s B HL R
FEHUEFEREGEZEAFAAREREN &, AT
B8 SR

lgZo=(lgZ,— A 1gZ;)/(1-A)

AW, 2. Z, IARARREE (em) ;A= V,/ Vo, AR B E
KB Z) HHFREEE (cm).

F 1520 T EHOK A (I R b B2 B IR F R ok
FARRFEE) KR TR HE, MELBEEER 0~
20,20~ 40, 40 ~ 60, 60 ~ 80 80 ~ 100, 100 ~ 120, 120 ~ 140,
140~ 160 1 160~180 cm. B4 L EEPE +£5 cm LY,
BE 3K, SR ERERN AR H SRS AR,

PFOSE R KR ARG KE, B mm HHEM
L REKBHARR .

W=6r/10
R, W B mm HEMAEKIE; 6 BEBEKE(%);h
HEBEE (cm).

PRI ESE IR, BARA L ERBNIFES
B(&2).HP,/MFEH0~160 cm L EFIREE 4EH 0~ 60

em TEHHMBRY L REE ER 60~ 160 cm 12 KM
R EERYEXTFLEREKERN0.5%~0.65%, 14
KBEAIH 28.7 kPa; ML R T LEREKEN 1.3% ~
1.45%, 2 3KBS12% 58.7 kPa.
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Table 2 Calibration equation for soil moisture monitoring by neutron
probe in different oasis soils

TRARXRA LN ¥ B

Land use pattern Sail depth(cm) Linear equation

IhFEH 0~20  §=156.88622 - 28.1715 P<0.0005, r*=0.99
Wheat field >0 §=93.3181n - 16.8693 P<0.0002, r2=0.9957
REE R 0~20  §=129.4072n~20.7208 P<0.003, r*=0.9656

2~60  §=101.59867 - 18.8255 P<0.002, r2=0.9799
field 60~160  §=103.2439x - 20.978 P<0.0006, r=0.9876
n=R/Ry.R: B FEEREN Data of neutron probe reading in sails Ry, : 2 MELK Dota of
reference reading.

Crop-grass intercropping

3 EREHF

AR AL ILEZRED MR
ERRBRYEEE, KRSH 8, %
HEYP(R3).BEITUEY, EHRR KD . HE
HEAMMAR DD R R=E, REVP RS
MAOHEER EETHRERBRON, BV EEE
AFRERIVHEFR, SE=4EMNALRRESH
KEREHRBRE, AZEHERRORVERER
WP 70.6% , FWATERBBERAGV &
MY TFRWAZHHREARNRI(ZHF 10%~15%).
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Table 3 Spring sand transport rate and dust

tent in relation to different use and cultivation ways in oasis agricoltural area and desert

IHAFAR BYR HoFHE iy LAENGE: 1
Land use and Sand transport rate  Roughness length  Suspended dust content rate Ratio of dust content
cultivation way (g'min"!-em™?) (cm) (g'min"!-em™2) 1o sand transport(% )
S SN 3B Bare floating desert around oasis 1.25 0 0.192 15.4

B L R AN H Sparse shrub forest at the edge of oesis 0.17 0.01 0.028 16.5
FHREAHRRIE R Spring- powed bere cropland at the edge of casis 029 0.01 0.083 28.7
LA TR BHR IR B Spring-plowed bare cropland inside cesis 0.17 0.04 0.051 30.5
%4E/NFEH Wheat field 1.8x1073 1.04 1.24x10 68.9

i RO 35 P T 1H] Plastic film-covered planted row middle 1.6x1072 0.01 1.06x107° 66.3

A M5B H Winter irrigated zero tillage cropland 1.8x1073 0.86 1.23%1073 68.3
REFIEEH Crop and grass interplanting with alfalfa 1.4x1073 2.15 1.03%x 1073 72.1
MELBEEBR IR /EMH Crop and gress interplanting with bare belt 3.5%1073 0.95 2.15x 1073 61.4
B{EE M Alfalfa field 1.2x1073 5.25 0.92x1073 80.7

*4 BTOWE, WEREE L2 m BAREY 8.5~9.0 m-s™ P BN 0~20 cm FHY{E Measured in late April wind velocity at the height of
2 m above the surface is 8.5~9.0 m*s™";sand transport rate is the mean value in 0~20 cm height. B{E/NEE/NER S om, BRI TS 4
cm, HYEE TR 8 cm Wheat height in single seeding field is 5 cm, alfalfa height in grain-grass intercropping field is 4 cm, and alfalfa height in single

seeding field is 8 cm.
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Fig.1 Changes of sand transport rate with height in desert and oasis.
1)Y B Desert; 2) WH WA Sparse shrub forest; 3) ¥R H Spring-
plowed bare cropland at the edge of oasis.
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Spring-sowed corn field; 4) S8 B W M Zero tillage leaved cotton
stalks field; 5)/NFEH (/MR 22 cm) Wheat field(wheat height was 22
om);; 6) B M (160 34 cm) Alfalfa field(alfalfa height was 34 cm).
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Fig.3 Comparison of spring moisture storages in 0~ 100 cm soil layer for
different cultivation ways.

1)ESRBAKR M Spring-plowed bare cropland at the edge of oasis;2)#
/NFEML Wheat field; 3) S 3 MM In early Spring plastic film-covered
cropland; 4) & ¥ 3 Zero tillage cropland; ) 73 Alfalfa field.
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Fig. 4 Spring soil moisture change in grain crop-grass intercropping
field.
DB (EHR 3 cm) Alfalfa belt(alfalfa height was 3 cm);2) B
YR Zero tillage crop-belt; 3) BB (KB Br. MEHT 15 d
P ) Plastic film-covered crop-belt ( ploughed in autumn and the
film was covered 15 days before the determination) ;) KBHEYH In
autumn plowed crop-belt.
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