OBl 3ol 9 eyl ) dloxo
172 Sl o) osled A >
OY-#4 Slxio

PSSy cugby (Gl 4l (Sl LEACHW 9 MEDIWY o 98 4wy lio
P ols culs

Comparison of MEDIWY and LEACHW models for simulation of soil layers

moisture in wheat agronomy
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Fig. 1. Soil moisture characteristic curve by experimental data
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Table 1. The soil physical characteristics in Maragheh area

(ho)2) S D3 55 Ol o> Cosb) s
Distribution of soil :
Y Ges grains (%) - 50 ij (Mﬁ). S
s T e Vema g
Gagle) 02 o S ;ﬂl’ T RNICT S (5522
oi
Soil layer sand clay silt texture (&.»&iﬂ 69‘)) g;‘)jﬁ}. Esg;:gﬁi
(em) Bulk FC PWP  conductivity
densﬁgf (mm/day)
(gr/cm’)
0-10 25 21 54 Silt 1.43 30.4 15.2 621
Loam
10-20 21 23 56 Silt 1.41 31.3 16.2 631
Loam
20-30 19 30 51 Silty 1.24 359 20.8 145
Clay
Loam
30-40 31 24 45 Loam 1.46 30.1 16.4 585
40-50 22 32 46 Clay 1.31 354 20.2 232
Loam
50-60 21 36 43 Clay 1.29 37.7 22.6 218
Loam
60-70 16 23 61 Silty 1.42 323 16.1 657
Loam
70-80 47 16 37 Sandy 1.49 23.5 11.7 612
Loam
80-110 25 25 50 Loam 1.46 314 16.6 635

Ly s Sde Jbs (LT Calibes slaslas 55 LT Ol 5 Gas polas - Jout

Table 2. Irrigation depth (mm) in different irrigation treatments during the growing seasons

L&jjja)u u@&u)WJJ‘S)L_JTuT&mGJl@

(W > ol .
R o J T i ol 5l Sk
Irrigatiof 23] ol s Irrigation depth in different irrigation
time Growing  Irrigation Number of treatment (mm)
season time days from 0 1 5 3
sowing

1 (1378-  1378/7/22 1 0 36 36 36
79)

2 (1378-  1379/2/31 220 0 24 48 72
79)

3 (1378-  1379/3/15 235 0 24 48 72
79)

1 (1379-  1379/7/23 10 0 40 40 40
80)

2 (1379- 1380/2/4 201 0 24 48 72
80)

3 (1379-  1380/2/25 222 0 24 48 72
80)

4 (1379- 1380/3/8 236 0 24 48 72
80)
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Fig. 2. Comparison of measured and predicted soil water contents from sowing for non-irrigated treatment during the first

growing season (1378-79) by LEACHW model
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Fig. 3. Comparison of measured and predicted soil water contents from sowing for irrigation treatment (number 1) during the

first growing season (1378-79) by LEACHW model
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Fig. 4. Comparison of measured and predicted soil water contents from sowing for non-irrigated treatment during the second
growing season (1379-80) by LEACHW model
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Fig. 5. Comparison of measured and predicted soil water contents from sowing for irrigation treatment (number 1) during the
second growing season (1379-80) by LEACHW model
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Fig. 6. Comparison between measured and predicted soil water contents for non-irrigated treatment during the first growing

season(1378-79) by MEDIWY and LEACHW models
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Fig. 7. Comparison between measured and predicted soil water contents for irrigation treatment (number 1)during the first

growing season (1378-79) by MEDIWY and LEACHW models
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Fig. 8. Comparison between measured and predicted soil water contents for non-irrigated treatment during the second

growing season (1379-80) by MEDIWY and LEACHW models
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Fig. 9. Comparison between measured and predicted soil water contents for irrigation treatment (number 1)during the second

growing season (1379-80) by MEDIWY and LEACHW models
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Table 3. Comparison of statistical indexes between MEDIWY and LEACHW models for simulation of soil water contents

ol slales dos =) dl LT sl asls
Irrigation treatments Model Growing Statistical indexes
3 2 1 0 season
7.21 7.46 6.49 3.36 LEACHW 137879
25.84 22.02 21.43 29.23 MEDIWY (s gl Sl
5.30 6.82 7.01 5.01 LEACHW % (jeuke) MAE
19.89 22.78 22.27 29.60 MEDIWY
3.08 3.28 2.89 1.51 LEACHW
1378-79 .
11.03 9.68 9.55 13.24 MEDIWY ME (L s (gl
2.43 3.21 3.31 2.40 LEACHW (A y3)
1379-80
9.12 10.62 10.50 14.22 MEDIWY
0.0369 0.0412 0.0338 0.0179 LEACHW 1378-79
0.1153 0.1036 0.1017 0.1431 MEDIWY (O i g
0.0267 0.0368 0.0387 0.0257 LEACHW 1379-80 CV
0.1002 0.1353 0.1208 0.1514 MEDIWY
0.94 0.94 0.96 0.99 LEACHW
1378-79
0.46 0.61 0.66 0.30 MEDIWY
EF (Juw &b\f
0.94 0.90 0.90 0.95 LEACHW
1379-80
0.19 -0.35 0.05 -0.63 MEDIWY
53 odal Sz w4 gl jolia I ST LT lasles S5 dmi

4 @3 Jled 3 Cardy pl AiL e MEDIWY ot
3 kg gl Hlaas 5,5 s 4 i e
Sl 3 VWVA-VA ol Jle s &S Cusby 5,50
21 <55 4 MEDIWY 5 LEACHW (sladde )3 o>
Jbe 53 LT lajles ple j3 5 dooys \WIYF 5 V/0Y

MEDIWY Jue ;5 5 Ao ys ¥/YA G Y/AS 5 LEACHW

1y

03 bdae LLiol gl B sy bl gl esls
IS sk 4T s 4 S L ST Gas 3557
LEACHW Jue 3 b Sl ol Sz 4 goleT sla ol
Sl 4 G il gode ol l)ls
Ol il o MEDIWY Jua 3 b ) oe] s w

ki )3 LEACHW Jue 53 oo s 4 Lo g2s (gllas


www.SID.ir

A

11 lg o osled d wle (6LS Mol § cas sl dloxe

A

e Cpimmen 5L o Olu g 53 Aoy VV/0F B 4/00 oy
A o5 dle s ST b 55T s b e sl
4MEDIWY ;LEACHW (sladuts 5 5 5les 53 )¥VA
T lasles e yo 5 do )3 VF/TY 5Y/Fe ol Css
Jue 53 5 deoys ¥/¥Y G Y/FY o LEACHW Jue s
AL e Ol g 53 doys V+/PY LAY o MEDIWY
LEACHW Jue I eslizul 45 &5 5 aoms 0155 0 Oyl
dal = MEDIWY Jue 1 5583 &Sl o sboy 3,57 5 5o
Jde & s LEACHW Jus 31 oslaz! “) Oetmad g
3 sl 53 &Sl OT G 35571 55 MEDIWY
Crp Al b o] bles Sl i Sl 4
by 3,57, 4> MEDIWY 4 LEACHW Jue i
10 L e 5 peie Sl addllas 5,50 ailate (sl S5
MEDIWY \Jde i i <35 03, YU @l Oly o
Sl ST 0% s 25 e gamme 3 Sas (giloans o
Joe 51 0T Gl 5 65,8 Cod> |y MEDIWY Jue s
Casby dmbu 53 diily Jde & & LEACHW
3 305 o5lil (Uil oo andllas 5 ) 50 adbale 55 STl slaaY
e 53 G5 55 5 i opl Ol o m Sldlas o

315 513 gy 5 o 350 |, MEDIWY


www.SID.ir

PAS ol Culs )0 T Y cugb )y (S 4w STy LEACHW 9 MEDIWY Joe 93 duylio

References &b
Aian, A. 1992. Calibration of computer model (CRPSM) for irrigation management and scheduling and yield
estimation of irrigated wheat. MSc. Thesis. Irrigation Department, Shiraz University, Shiraz, I.R. of Iran. 377 P.
Belmans, C., J. R. Wesseling and R. A. Feddes. 1983. “Simulation model of a water balance of a cropped soil:
SWATRE?”, J. Hydrol., Vol. 63, pp. 271-286.

Cordery, I. and A. C. Graham. 1989. “Forecasting wheat yiclds using a water budgeting model”, Asut. J. Agric.
Res., Vol. 40, pp. 715-728.

Hanks, R.J. 1974. “Model for predicting plant yield as influenced by water use”, Agron. J., Vol. 66, pp. 660-665.
Hutson, J. L. and A. Cass. 1987. A retentivity function for use in soil-water simulation modeles. J. Soil. Sci. Vol.
38, pp. 105-113.

Hutson, J. L. and R. J. Wagent. 1992. LEACHM. Leaching Estimation and Chemistry Model: A process based
model of water and solute movement, transformations, plant uptake and chemical reactions in unsaturated zone.
Version 3. Dept. of Agronomy, Cornell University, Ithaca. NY.

Kang, S. F. and J. Zhang. 2001. A Simulation model of water dynamics in winter wheet field and its application
in a semiarid region Agri. water manage. Vol. 49, pp.115-129.

Nima, M. N. and R. J. Hanks. 1973. Model for estimation of soil water, plant, and atmospheric interrelations: I.
Description and sensitivity. Soil Sci. Amer. Proc. Vol. 37, pp. 522-527.

Penman, H. L. 1956. Evaporation: An‘introductory survey. Neth. J. Agric. Sci. Vol. 4, pp. 9-29.

Rasmussen, V. P. and R. J. Hanks. 1978. “Spring wheat yield model for limited moisture conditions”, Agron. J.
Vol. 70, pp. 940-944.

Sepaskhah, A. R. and S. llampour. 1995, “Effects of soil moisture stress on evepotranspiration partitioning”,
Agric. Water. Manag. Vol. 28, pp. 311-323.

Sepaskhah, A. R. and S. Ilampour. 1996. “Relationships between yield, crop water stress index (CWSI) and
transpiration of cowpea (Vigna sinensis L.)”, Agronomie, Vol.16, pp. 269-279.

Sepaskhah, A. R. 1998. Application of crop simulation models. Letter of Academy of Sciences, I.R. of Iran.
5(10,11), pp. 89-106.

Ziaei, A. N. and A. R. Sepaskhah. 2003. “Model for simulation of winter wheat yield under dryland and irrigated

conditions”, Agric. Water Manag. Vol. 58, pp. 1-17.

19


www.SID.ir

