5 32 B4 5 FE MR R LR Vol.32 No.5
2014 4F 9 A Agricultural Research in the Arid Areas Sept. 2014

ETF HYDRUS K E M iEE
Tk 4 45 4E B 2R #F

Y 1,2 cRETN| 1 41 V|
A oA AEFEE L REaE O #RL, P EH
(1. 223 TR VU AR IR SRR L, HOR 2290 7300505
2. PEIL MBI K R XA K - TR T S S I0 %, BP0 712100)

i OE: VR REDRBA L ERARTANEH U A ERAR LI E AR, RE12FE K 1%E
Kot 3% FEKYE 3% FE KA ELE LB FREEFRS 4 FLE, KA BRI 2 A48 &, B A
Jl HYDRUS Sk R AT B, EREZW EMERH T, MEARBWALE, RBL A 3N LEEREKETT
BBUN 1% LEAHRARBUAE, BB ELTHN L ECRAEAEETESERSNIE, ARBAEELE
BREKEYT TAL; FRLEASRAEG XN EAY L2 ERU, FRLEN RAINASBEA KK Van Genucht-
en A, HRERTHARRZUEEYBB AT LE AL ESNERE—EE5E,

KW RB A LI ADRAE b & A HYDRUS

RESES: S152.7  XEEREEG: A XEHS: 1000-7601(2014)05-0168-06

Analysis of soil water characteristic curve by mixed plants
based on HYDRUS software
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Abstract: In order to explore the effect by mixed plants to soil water holding capacity, we have taken the soil from
Jingtai, Gansu for the experimental material, set up four treatments with different plants mixed proportion (such as 1%
corn cobs, 1% corn leaves, 3% corn cobs and 3% corn leaves), and use the centrifuge method to measure the soil wa-
ter characteristic curve. At the same time, utilize the HYDRUS software to simulate and calculate. The results shown
that: Under the treatment with same suction and mixed proportion, the soil volumetric water content with mixed propor-
tion of 3% was higher than 1% soil; Under the same mixed proportion theatment, the soil volumetric water content
mixed corn leaves was higher than mixed corn cobs soil, also the soil volumetric water content with all plants mixed treat-
ments were total higher than the pure soil as without any mixed. Though the different model fitting analysis for the soil
water characteristic curves, have indicated that the Van Genuchten model was the best fitting model for the four treat-
ments. This research results can be provided a certain reference for exploring the rule of soil water and salt movement un-
der plants mixed condition in this region.
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Table 1  Particle size analysis of test soil
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Table 2 The fitting statistic eigenvalues under different treatments

s AT LIPS FR 22 J5 A F p
Treatments Fitting models Correlation Coefficients Sum of square residuals
VG 0.9994 1.061 6890.233 0.001
afit
. BC 0.9814 18.501 183.080 0.001
Pure soil
Log 0.9947 10.925 662.863 0.001
VG 0.9991 1.331 6732.260 0.001
1% ;
BC 0.9829 26.720 200.547 0.001
1% com leaves
Log 0.9932 14.645 513.399 0.001
VG 0.9987 2.014 4049.049 0.001
o1
3% BC 0.9899 33.338 343.004 0.001
3% com leaves
Log 0.9931 15.929 505.790 0.001
VG 0.9993 1.287 5339.923 0.001
% it
195 BC 0.9935 23.744 780.005 0.001
1% com cobs
Log 0.9955 12.727 533.724 0.001
VG 0.9991 1.348 5395.226 0.001
3% BC 0.9914 27.760 402.959 0.001
3% com cobs
Log 0.9928 14.870 482.614 0.001

T AR G 2R BOR A e P AT R BE BT, LA X ETE O 28 + 1 [, A 5 FR A 2 X (BT 1, AR SR8 4k F) AL R BT 5 3k 22K 7

RN BEHLER 22 BN, FLAE 8]
F/NF R KF 0.05 I BRI BN B EHK

FORBYR ] AR S EBET ; (R IR A 2 AR B, P (BB, R I (B S5 A OG5 PEDMAR PR, 2



172 T2 X AR A5

LRV

HIZE 2 ATIA AL EE P {EE/INT 0.05, S LA 4%
LG, FAB G TR AR AR n] T i DI 7Y ) e B
AT A S R A BRI L R FOE A EORL, A5 OR
WRTES A AL VG R 1 UL ROR By, HAH
KEAKIY T 0.999, 5T {0 HA R & A AR
MAE =R BC AR R AR ROR fe 22, X 1%

50
=45
o2
£ E 40
S8
. w35
=
8730
5 8 25
X .©
1 & 20
EE |5
=3

10
5

el T BC AL MR AL, NV BRI, % T8
RBYINHT L AT RN, BB 5 AR R
DRZE 3 17 VG AR A i ] - 38 o 915 [ 45 52, () Bsf ]
AGE 1600 £ 30 3 0, BE B4 Ml 5245 S K8 , ik
BB T

0 0.01 0. 03 05 0.8

.
3 5 7

L HE KW 1/10°Pa

Soil water suction
(a) li L= Pure soil

cm™)

Volumetric moisture content

R K 2/ (em®

5 L L 1 1 . . 1 L
0 001 0.1 03 05 0.8 1 3 5 7
LKW 1)/10°Pa
Soil water suction
(b) 1% £ Kits 1% corn cobs

50
N
- 45F
=
Fanlcl
ez 40T
S g
. o 351
58
§.§30-
HE oL
%9 B
2 E 5 )
F’5220
ﬁéw-
10 |
5 : : : : : .
0 001 01 03 05 08 1 3 5

3K J3/10°Pa
Soil water suction
(d) 3% K it's 3% corn cobs

—o— 52l {i Measured value

«cm”)

Volumetric moisture content

1R K Z/(em’

5 . 1 . 1 . 1 L 1 )
0 0.01 0.1 03 05 0.8 1 3 5 7
117K J1/10°Pa
Soil water suction
(¢) 1% K 1% corn leaves

«cm”)

R K/ (em’
Volumetric moisture content

0 0.01 0.1 03 05 08 1 3 5 7
13K W 43/10°Pa
Soil water suction
(e) 3% K 3% corn leaves
—=- VG ——BC ——LOG

B4 ARLETHRERMUGHLEIIL

Fig.4 The comparison charts of model fitting curves under different treatments

AR AR BRAEA RIS PSSO AN 4 BT
A T REIHE R BUA 1 fh 2k ] 1 22 5, (AT
P L2 8] B4 B2 T el oA — A~ LA, 222 il
{EHHZRALBRIET) , VG R TRUAR DL ) 3 7K 1 fih 26
5L IR I AT 5 5 X = AP, g X

A RCR TR X ARTRB R IREBH
BARA AL BERAUACR AL s ARTRBY T, B oK
AL BRI AL . IRBYIRIINAAE T 3%
ARF AR, oK D R 2 M0 il SRR e A T A
T AE S 300 7 5 e o b T AR B W 2 22 45 P 2 i



55 1

KB Ad4F  FE T HYDRUS AR YIIR S 13K FRAE 4 B 173

JROK TIPS RO B2 W, S A (R AU 45 2R 7 A
—RE W2 o

3 N 4

AT 2o 5L S AL T AN [ TR 2 40 3
T K RE I R B AR DU AT T RS, ORIk
BT G, 1RG5BT .

1) TIERPKRE ) BT B E S ALK
/N FEFHR BRI A IS 18/ NLB R, Rt
A IGURE PR S B K AR, Rk SR B
BEE TN IRAZ VI B BE ) 14 K, HAZ ARy 22 Sk
MR, IRIB A 3% 1 L IEFRKRETI R T 1% Ak
BEGSIN K 1) EREK B8 1 K F 3 £ K
AEFR, A5 IUAL PRAE R ) N AR SR R B R T A+

2) FIFH HYDRUS #A4 #A [) 4005 A6 80 547 40
S ig i PS e RIIE S 1 SC PR | O3 # =8 7Y
MF H. P AE), 70 B A L& B A1 R van
Genuchten £71 , H 2 IR 2 LI A RCR L TR
BHMESECR  ERSRBEHUS RO T K
URITEL S HREENE 8

EBY RGN T LR s RS 17—
AIPEHEVE T, VG BB UL 5 45 R A5 150 Bt A1
5, LG, F] A HYDRUS #1464 ek £his 7% i
PR — I SE AT AT R 7 ik o 3K ARk
LIS IR I 18 S i foe £ EARYE , 99K )12
BOUHIEDE T ORI RE R e E . 1
K IS 77 A 0 I 22, AR X I AB B 5T
PR BYFEN o PR T e B ARG 14 AT A (] 135
97K IS5, W A AR T3 B AU 58 10 E
PR,

& & X #k:

(1] XUk, sy, JRIE - ik Th AR 1, 55 . LK AP AR f 2k VG 1
BISRORAR XS Le M [J]. B AR b R 25, 2011, 34(5) : 437-
41.

(2] SREGE, Eau. L3OK o FEAE 2 BB LB [T], K L
Fi24R ,2003,17(1) : 137-140.

[3] Turcotte D L. Fractals and fragmentation [ J]. J Geophysical Res,
1986,91(B2) :1921-1926.

[4] Bartoli F, Philippy R, Doirisse M, et al. Silty and sandy soil structure

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(13]

[14]

[15]

[16]

(17]
(18]

[19]

[20]

[21]

[22]

[23]

and self-similarity: The fractal approach[J].J Soil Sci, 1991,42: 167-
185.
Tyler S W, Wheatcraft S W. Application of fractal mathematics to soil
water retention estimation| J]. Soil Sci Soc Am J, 1989,53:987-996.
Qadir M, Ghafoor A, Murtaza G. Amelioration Strategies for Saline
Soils[J]. Land Degradation and Development, 2000, 11:501-521.
Konukcu F, Gowin] W, Rose D A. Dry drainage: a sustainable solu-
tion to water logging and salinity problems in irrigation areas? [J].A-
gricultural water management,2006,83(12):1-12.
XETE , AR S P AE XS T A PR 5 (J] . (L P Ak
Al,2008, (5):23-25.
FSTEER, KEE, % 2R ARG 5 H2 R[],
IRFIEAR 1998, (s1) :76-79.
SRIRT- A DR AEIRE AT IE FHBOR SHLE [M] . AUt S 45 2L
R RAL, 2012,
Kasteel R, Gamier P, Vachier P, et al. Dye tracer infiltration in the
plough layer after straw incorporation| J|. Geoderma, 2007, 137(3/
4):360-369.
Sonnleitner R, Lorbeer E, Schinne F. Effects of straw, vegetable oil
and whey on physical and microbiological properties of a chernozem
[J]. Applied Soil Ecology, 2003,22(3):195-204.
CabileS D M S, Angeles O R, Johnson-Beebout S E, et al. Faster
residue decomposition of brittle stem rice mutant due to finer breakage
during threshing[] 1. Soil & Tillage Research, 2008, 98(2):211-
216.
FREIE , X/, 20 . R AT R 2 B T X LK his 7%
AR ] . A 3R, 2006,37(5) : 885-889.
OB RO E MYRBYNH R SRR LA
B R ()] AU, 2010,41(1) :63-67.
W, E B0 i R AL FA AR B
SRR PERSE M ] Al T AR 2441, 2011,27(11) :211-215.
WAEMR . RHOKSN A IM] L AR W AR AL, 1988:4-5.
o Fi, R EOREREBEOUBT IR T ] kIR L,
2008,30(5) :527-534.
S, RSB ARG, 45 26T HYDRUS 3D YRR IS 5130
KRBT E TR T 1] B4l B, 2011, (1) :62-66.
Simunek J, Genuchten M T, Sejna M. Hydrus: model use, calibra-
tion, and validation[ J]. American Society of Agricultural and Biolog-
ical Engineers,2012,55(4) :1261-1274.
Van Genuchten M T. A closed-form equation for predicting the hy-
draulic conductivity of unsaturated soils [ J]. Soil Science Society
America Journal,, 1980,44(5) : 892-898.
Brooks R H, Corey A T. Hydraulic properties of porous media, Hy-
drology Paper 3[R]. Fort Collins: Colorado State University, 1964.
Burner W. Hydraulic conductivity estimation for soils with heteroge-
neous pore structure[ ] ]. Water Resources Research, 1994,30(2):
211-223.



