FERMBE R LT R
Agricultural Research in the Arid Areas

Vol.27 No.4
Jul.2009

EHESFHTIEADE

SRR

FRE,K K EXE,EHR

(P B 3 P BE A SO BOF S 3 R BF L A7, T4E R EE 050061)

B R EFREFRRESTEARR, EXLAVTAZRARAS AL ARARARLAXRIFRTEX
RABEAGTLEADEREAE, FREN EFAENLIAAGAGOBREIELALEHATENMGBATE
~BEAATA)5LEBE(O~T0cm) RHAEZRABALELAR LRASHMTHLARK EMLRAEE
A EHAEERAABE BAEEA 180 cm UTLMAHARHHE. SUMERAAZ Y0t AEK L
RBERERED 26T o, RAEFAERANH L BARRAR U AR ERERA Y 0 MEA RS LRE
AB33mm RAURFAENF AL AV ARE. TENREAAZRSHABLRABRKFANSBER LA N
0.02mm/d 0. 115 mm/d, KA FEMEBFIERATEEL R0 em UT)AANB; TEAYBEHFA & K 220
mANBERRERTFRHUA, L TP HEERLHNH0.12mm/d R 0.096 mm/d, K AEXMBFAER A R RER

-9

XA BAHE I RADS RERE  FERME
RS : 1000-7601(2009)04-0076-07

PHEFHES: S152.7  IMIFIRW: A

KEAEBUAFHY REER, RLLS2FR
BRHREE, BEETLMER HEHBE, THRAR
BEREBE AEXANREHMTKERTE,RKE
FERARATR, MAERIVAKLLEEHAKE
#83.5% , BRI AKEEEBFE LB X KRKE
BREHE OIS FRHFHRAKRE, BTRL
HAEHER BRBRERLAKEEFEORERR
Z—, BHEZREMRAR MHHEFEHE
YHAEEEZ—, BERRETFESEEGT,AR
MHESHABEZAEN T RKDSHEARNEH
BEEBEMHIALENL,

B SR T L RABEHRIERNINE
EHRITIZEE, Johnson 1 Azooz B R INNEFE
EEEH ML AR BT # R, Chang® M Sui
Hongjian S X AR HE % &4 T LA RES
PATEHIPF R : Doughlas EH R TRAFEE LB S
B @ LRk R, dIFEE AAS,
ZH37 FEECSHRATHEAEEST LERR
PRt @B g EBOIARTAEES &G
T RS SHE,; R i B EHFRT
AREHEEKTEHETABHE W EME-t3
RAM FEEPIENFARAREREFEENES
ARG TR AR GEBY S EHES
ErtRANAS R ERFIUR T HBEYR

W5 7% B %3 : 2008-10-17

BRMEHAT TSR, BERATHARSEM L
BARHFEEHSNN, BAEBREFESRREX
HRBHRAER KW HUANFE—ENFEH
¥, BERMEHEE T LRKITSHAREER
B, —ME | m UE, MEYRED T L HAKMF A
FEEA % 2 ml'), A4 X LA _EFE A B R BB R T
AT
1 HRRHERSHRRERT
1.1 HAREHR

HEREEPEREEARXRERL IR TR
FEBREGFR, IREMTEREE, e mdt
EHER, KITWET R, L4 37°47'34" ~ 38°01'
07", 7R 22 114°28'55" ~ 114°47'35" , B & 379 km?, 3k
HSEEE AXEWNBAB, RERBTHE, TS
ERT.CIKEER, LE 1, FRXKmELE, &
TREAWFEEAMKKX, B FRFKEEERS &,
mESHEEZTREXN EEZRAEN . UKEBRK,
AZRLER WERD, REEXIBE, BIRK
AEHEEROm EEEHITN L BT+ A
B PBE,
1.2 #Rigit

HEHERRAR S0 m iR E M, KL HEHHH
Tt FEEYHERBP6 ATHZE 10 5 LA

BB FPEAMAHEREATFKALRELTHLS BT AHEE TRERLR E(SK07014)
RV REE081—), B, B4LBMA HLHRE, TEAFKLMKIFIR, E-mail: hdhhzw @ yahoo. com. cno
BRER: ER8H(1964—), 8 AR EA. @ LESH HRXR . TEAFKER MR,



Fam

REREF BHESAGTLRKHESHREARTR 77

HEXK0F0ER4 6 A LAMENE, REY
EBREG, ERRARBSNEEWAREHF
K, AR TRESHATENRE L RKE L%
BEXKEB FANERARGHATRTEE ERKERS
E601 A3 B M BAMWNE KERBSAKERLE
%, RBAfEARER ERERLRE 2,

: L £ 3
3’50" * *_ Gaocheng city

f -
/ % y . 2
., S ALSE|
&, ~ S0 > / e |
o 4 (=) T 1 an
4 o0 & Tost area
E v .-

%

. R
= Zhao
country

= = R P Ephysiognomuy boundary
= = {7 % 7 Hidistrict boundary
as P T & WBeljing of China

1 BB EER
Fig.1 Topography of Luancheng County

i 3 3R A ey o [ 3 SRR 2 B 7K S0 3 R 3R S o
BRHRFHEHO WM -1 BKBRAAETR%. 8
AR 20 XAKEH , BAEE 3. 4m. HElmEE
P& 10 cm FIBERE 1 1 %E1~2.6 m, 8 20 em
EEINEE2.6~3.4m,B40ecmEE 14,8

AEF AT, MRS TL, XHETLU
BOERBRENNTIR A FEAKHSB™=4E, LR
B BRERERE, ATHRELATKALUTHTH
B EESARKPMAESBREGR EEILBEE
AL FHUAREB R, WREEREERLI 4R
1R, BB KRR R, WEd $ £ 1
AR 1R, EE2~4h, BHE6~12h WH 1
W, % B - B ] ] '

PFURAZEEMH-T BRI FRIML %
BESHAGRET 1 m EABFEERFNUE 14,
HEER3I Am MHEKBHEANEBXAE
AR, BEET LR F, £ FIHBETHTER
HiFEIE,

RAKA2~3em EXEFHIERAERTE
ERRA,TARL20m>, HERN 0.6 kg/m’, KR
AiH[E] %7 2003 £ 4 A ~ 2007 4E 9 A, ¥+ 2003 £ 12
A4H~200 %108 BEH#AFTHEAESZER, A
FHRARHEZFEXRTHEARYE) 5K
FEEAHAGMEAEFESHEARETL
BARSBEER  HENARXRATHABSE S H
BREREEREMT. ERUEMTERERESR
£HFAFHRIAR # B4 R R &4 AR F
E5RM&4 HABEREEAMS, ARAETSH
FOAMHARAFNELLRASEHREREE
5.

80 T 100
[ - <
70 [ ] [ ] 1 s = w90
-1 80
60 I - - [ ] am n
~ = 7% 7% & [rrigation 170 %
g . E
E —o- [& 7 & Rainfall 4 6o \g
= =
j'E- 1 1 50 .%
& =
- 140 W
P %
E- 30 =
- 20
1; . { 4 10
0 il TR PP S
2003-04  2003-08 2004-05 2004-07 2004-09 2005-05 2005-07 2006-05 2007-06
B4 [ Time (Y-M)

H2 BRREEARTR.EXARIHFMA
Fig.2 Imigation and rainfall during the test

2 RGN

2.1 BRBRZEEZRESH
ERAESRRYEAMERNZN L RKHEE

FPHARSIIR: - ERABRREEFENRLR
EXHREFEXBRTLESH L HNTEAY
S NBZEFSHURRE RETS T RMNE
e P PR EREURATIRMRES, —£



78 FEMR R BFR

%27 %

HEFERSIEN. FEXBRMENRARBHER
xt £ K 3SR, W 25 51 B 25 X 5 5 18] B 9
MR FHRFERREZEHRERE, AEER
AR BEEX LRSI SHR W,

AT EERRESEEAREWEL LR
HERH  ARARVALER AL EERT KRS K
REGE—-ESHARE., FRREASTKEEREX
S PBEERLREERX BREHM, ZRERD,
BEEWAHERD, TREOWMHER K, O0~40
em ZEMEER , A REKBEESHELSAREE
WAE BESFAEZNE | RERNERSKE
ERE | RBER, RE 1; EREKEH,50 ~ 120
cm 2B E KB X RN A &4 A4k 140
~180 emtEITREKBEEERAELERXER,B
BEHBMBKERE, RE 5;200~340cm £ 2+
MEKBENEXR, KEELEE AE2. EF
ESRBEH AALARSFIRERAAREN L RS
KEFEEFREALEEKBEAXTERLFR—
KFE, MRRREAETRRESHRMERNES
DUEBRERARENXR SRS ELIA,
HERERAETREANM X, AXEREERK
434 50 ~ 100 em. 100 ~ 200 em~200 ~ 300 cm.300 ~
400 cm\400 ~ 500 cm 5 > 500 cm AKX, 54 it
BNMXAEREE  HESXYYE, AP EER
HEMTBENBFRERZRBRHA L WKL,

£1 BERIMEARRELERFE
Table 1 Soil moisture system difference equations

of two experiment plots in root area

wE THMEAKBREXLRITE

Depth Soil moisture system difference equations BRI I
(cm) of two experiment plots Leap range
10 Afy.2 = - 1.8 x 107*¢ - 0.025 0.055
20 48,5 = - 5.7 x 107t - 0.008 0.017
30 OBy, = - 4.3 x 107%¢ - 0.005 0.022

40 ABy_, =-5.7x107% - 0.015 0.055

H: A0, HARERNZ 1 8528 BRI KRZE,
t J\2004 - 01 - 03 F 3t , 8010 do 46,.,7E 2005 - 03 - 28 RAEM
¥k, EL¥E 2005 - 03 - 28 J5 A6, _, M in b 3 [ BKRK 4 o

Note: Af; ., is the difference of soil moisture between 1 and 2 field tests
in the same depth during the same time. ¢ is the time of experiment, from the
beginning of Jan 3, 2004, and the unit is day. Af; _, jumped in March 28,
2005 and after that the jump need to increase.
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Table 2 Soil moisture system difference equations

of two experiment plots in mid-area

THREKBREZLERTE
B (em) P . .
Soil moisture system difference equations
Depth .
of two experiment plots

50 Afy, =-0.02

60 A8, =-0.018

70 46y, = -0.008

80 Af,., = 0.002

90 A6, = 0.035

100 Afy_, =~ 0.007

120 A, =0

140 A6y = 3.3 x 107%: - 0.020
160 A8z = 8.3 x 1075 - 0.001
180 A6, = 8.3 x 10°%¢ - 0.009

H: A0, HARERNA 18528 XRALHEKEZHE,
+ A2004 — 01 — 03 i i1 BN B 22 IK I il2 S B 1] , B4 2 K (d) 090 om Ak
RERERBFHE,

Note: A, _,is the difference of soil moisture between 1 and 2 field tests
in the same depth during the same time. ¢ is the beginning time of the straw
mulch experiment with the unit of day. At 90 cm, the data is the average
value.
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Fig.3 Contrast of soil water moisture in dry period(03 - 20}
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Study on soil water dynamics evolvement law under straw mulching condition

WU Qing-hua, ZHANG Wei, LIN Wen-jing, WANG Gui-ling
( Institute of Hydrogeology and Environmental Geology, CAGS, Shijiazhuang, Hebei 050061, China)

Abstract: A field test was conducted in Luancheng County of Hebei Province to study the effect of comn straw
mulching on soil water dynamics. It showed that in the dry period (the last ten — day of Aug. to the last ten — day of
Apr. next year) and shallow soil profile (0 ~ 70 cm), soil water dynamics was remarkably impacted by straw mulching.
In dry period soil volume water and soil water potential in straw mulching experiment were higher than the control. With
the soil depth increasing, the effect of straw mulching became smaller and smaller. The straw mulching made a very light
impact on soil water dynamics in the depth of 180 cm. When evaporation was mainly in bare land, the amount of evapo-
ration in the straw mulching test was 26.7 mm less than the control, which showed that straw mulching could prevent soil
water from transporting to air, while the amount of evaporation in straw mulching test, in which transpiration was the pri-
mary way of water loss, was 3.3 mm more than the control, which revealed that straw mulching made a very light impact
on evaporation. In dry period, the infiltration velocity of straw mulching test and the control was 0.092 mm/d and 0.115
mm/d, showing straw mulching was not in favor for soil water penetrating in the depth over 220 cm, while in wet period
the infiltration velocity of straw mulching test was bigger than the control, being 0.192 mm/d and 0.096 mm/d, respec-
tively.

Key words: straw mulching; soil water dynamics; system difference; evolvement law



