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Table 1. Physical and chemical characteristics of soil of experimental site

Depth (cm)  Gee

Soil characteristic B b SR 0-15 15-30 30-60 60-90

pH kol 7.20 7.30 7.30 7.30

Ec (dSm™) ol b sl 535 Ao 135 1.27 1.42 1.41

Organic carbon (%) ST oS o 1.50 1.10 0.60 0.40

Total nitrogen (%) S5 0558 o 0.15 0.11 0.06 0.03

Available phosphor (ppm) oo s B and 8.60 4.80 2.00 1.01

Auvailable potassium (ppm) s 8 el 333.00 220.00 108.00 70.00

Bulk density (gem ) AL o a0 1.44 1.41 1.40 1.40

Soil texture Elg E 1

Clay (%) s oy 28 30 34 33

Silt (%) Sl oy 54 52 52 52

Sand (%) o5 Loy 18 18 14 15

Soil texture S il et e Fe s 9 Fem e 9
" Loam- Silty Loam- Silty  Silty-Clam-loam  Silty -Clam -loam

Water content & O Slgiome

Saturation point (%) (6y) (o 1) gLt i 49.9 522 51.90 60.00

Field capacity (%)(0,,) (o) 815 b b 27.7 27.0 6.27 7.27

9.80

Wilting point (%)(6,,) (o 1) 313 (B3 oy o 13.1 12.3 9.80
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Table 2. Meteorological data of Agricultural Research Station of Gorgan during cropping growth period of maize in different years

Jle obe los Jolu> les S a T
Year Month Minimum temperature (°C) ~ Maximum temperature (°C) Rainfall (mm)
Apr]] 309, 8.5 16.6 53.9
Ma gyl 12.4 23.7 33.0
e Tj: ’ 18.6 33.8 17.6
2007y s 22.0 315 3.9
Augus‘[ s e 22.5 353 20.0
April T 10.4 23.6 6.5
Ma sy 13.2 24.7 18.0
YAV Junﬁ Tf: ’ 17.9 30.5 13.6
2008 July 5 222 325 7.6
August 305, 23.6 35.2 0.05
July 2 22.8 31.6 136.9
7Y August sls e 22.9 35.0 0.0
September BT 19.6 32.7 37.5
2012 October ™ 13.9 29.2 94.5
November LT 8.9 23.5 34.1
July 5 232 33.9 0.2
\wqy  August 315, 22.0 322 25.1
September BT 29.1 333 0.0
2013 ociober e 16.2 282 67.9
November  obT 9.8 20.8 31.5
April P 11.3 235 60.3
May Ciigm ) 13.9 26.6 47.2
June sls 18.5 29.9 35.7
July ™ 23.6 343 52.1
Augus‘[ s e 24.6 35.8 433
September BT 20.0 304 49.3
October e 14.6 26.9 133.7
November LT 7.4 15.9 67.6
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Table 3. Applied water and rainfall in Maize (SC.704) growth period in 2012 and 2013

Treatment

Sles

22 June x MAD= 40%
22 June x MAD= 60%
22 June x MAD= 80%
22 June x No irrigation
6 July x MAD=40%
6 July x MAD= 60%
6 July x MAD= 80%
6 July x No irrigation
21 July x MAD=40%
21 July x MAD=60%
21 July x MAD= 80%
21 July x No irrigation

MAD="7. ¥+ x ,5 Jjl
MAD="7 %+ x 5 JJl
MAD="7. A+ x ,5 J3l
ol osd x5 sl
MAD= 7%+ x .3 ("MJ"L*'
MAD= 7/ %+ x .5 o225k
MAD= /. A+ x 3 ("MJ"L*'
ST IS 2% 5 s
MAD="7/.¥+ x ,5
MAD=7. %+ x ,5
MAD= 7/ A+ x ,5

Gkl JolS 1 x 5

Year Jl.
2012 Y4y 2013 Y4y
Ol e e Ol e Sk
S ran T Srae T
Applied Rainfall Applied Rainfall
Water (mmha™) Water (mmha™)
(mmha™) (mmha™)
453.3 174.0 723.0 253
383.3 174.0 640.0 25.3
283.3 174.0 353 25.3
88.0 174.0 72.6 25.3
377.0 179.0 489.0 79.2
3133 179.0 379.6 79.2
225.0 179.0 241.0 79.2
76.0 179.0 81.0 79.2
290.3 136.5 409.0 97.0
225.0 136.5 263.0 97.0
133.3 136.5 182.6 97.0
21.0 136.5 75.0 97.0
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Soltani, 2008) 55— s plsul LS
SNes o3 b 51 (Andarzian er al., 2007
2l 58 e Ol ey el
Al 5 S5 ) 5 s ey 4 T
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.(Soltani, 2008)
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Table 4. Calculated genetic coefficients for IXIM model in maize (SC704) and

definition of them

e iy S Al S5 il
oS wl;m
Coefficients Definition Units Calculated
Coefficients
Pl SHGHS ol am o Al sled) Sy —am 3 w5 oled 0,50 38 ol am s 256
A{QlcfQJﬁo.il)JAS‘}_'.\jg-)'léQl.lL;UAe:wl:f)ﬁ};jb:)' J\J,fu;.}Lﬂo_-):/\L;Yl{
s ol S35 Jsb Sl i °C day above 8°C
Thermal time (T, 8°C) from seedling emergence to end
of juvenile phase during which the plant is not responsive
to photoperiod day)
-1
(el VY0 55, b 55 S el Ce o) el VYO 51 iy Days hr
Delay in development (days) for each hour that day length
is above 12.5 hours (0 -1). If day length is less than 12.5
hours, development occurs at maximum rate.
P35 S8 Sk Ut ol 8 5 eb 5l A5 555 a2 Glos b 5o, e 765
Degree days from silking to physiological maturity s A VG b
(;l;_;;u
°C day above 8°C
G2 g a o als sl Sl &g 3 sl 710
Maximum possible number of kernels per plant Number plant™
G3 wag byl 3y wls a0 et e e 3 dils S, Ce j})ﬁr;dl‘:ﬁ 7.1
Kernel growth rate during linear grain filling stage under mg kernel 'day™!
optimum conditions
PHINT lse S5 S5 sk w3V Sl Ol BESTE S 42.5
Phyllochron interval. The interval in thermal time °C day tip!
between successive leaf tip appearances
AX S rFSon S p g [t 790
Leaf surface area of largest leaf cm’ leaf!
ALL gjwf&)fﬂd)b _}j)_)))‘;&b&): 895
Leaf longevity of the most longevous leaf °C day

Ol odd o y> 5 ol odaline 5 ol (g jleacs
3PIY Jalas b 5 a0 ol (gilwand polde
J s J_:LS S8 o.ws.aol.i.}‘tf.sﬁ Lo s =¥
@)Ujﬁwcéhéﬁw&ﬁ&)éduu
Jeol ol (FJsd) Sl o)l glazlls
Al glacsls Feob o2 Jbe gilwans
03 dde a8 515 Ol 55 1YAY 5 VYA L s
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e 2 385 S5k 4Ll os gy (30 L2
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20U SINRMSE G 2 i s AT Cwnas
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545 Y0/ LS s r,?}_xgmw Jslas
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Table 5. Results of calibration IXIM model in maize (SC704) in Agricultural Research Station of Gorgan

Mean -Sta Statistical indexes (s,lT ls_jasLs

sdalia $3loat s oSoe sl N P ks

ol ) s s Sl e Sl JliOl,e Gl b Sl

) Observed  Simulated R? RMSE n NRMSE d Mean

Treatments = Diffrence

Anthesis day SLdles S6 5, 59.00 59.00 0.98 1.00 5 1.7 0.99 0.00
Day to maturity Sas 655 102.00 103.00 0.92 2.50 5 24 0.97 1.00
Dry matter yield (Kgha-1) Szt ol Sl 1755400 17453.00 0.8 1963.00 5 11.1 0.83 -122.00
Seed yield (Kgha-1) alss Ses 8279.00 8374.00 0.82 779.00 5 14.2 0.55 95.00
Leaf area index Sy gl paxls 4.42 4.45 0.62 0.67 5 15.1 0.69 -0.03

Y\#



w3 Shoe 5 by g5leacs 61 IXIM Jate 550 5 il

418 8 Shos

45 a8 ol IXIM Juw L;lf gsflf.j)‘ @l:.?

Sl 5, Shee (g5lwani s S L8 e
d NRMSE (RMSE ;3lis 45" (6 5b 4 .5
3,55 Sl sla et ls Olse 4 R?
OLSa 53 0 8 S WYY Uslee 5 5 ke
) JSCE) T s 4 o3 VY 540 (Y470
S F b aw 53) WAV Jle )3 Jie b5
225l 5 (23098 (o 209 0 e 5l
b B Cbs Jue a5 sls Ol (Sl s )|
3505 05lg LacslS 5, (jlwans 5
OL& # Jods y3 ol ooyl b (7 Jgu>)
sladlu js cisl§ s J::-U L aS das o
ol o odalin 4ils 5 Shes 1TAY 51140
U JEy PP | DY-N U PR S N U PRTGe |1
OScas 5 e 3,5 (8 3hnt 4l > Shas
S W55 S iyl ;S ;e (ibrin et al., 2012)
(ol halS s s Shae cals 5 LG L
s 3, Shes 15, CERES-Maize Js J s
OHLSen 5 0L 5,8 (iluand il 1,
35 slaatlas > (Bannayan et al, 2004)
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clales U g3lwans —w) » 40 Maize
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S Jols ST cpl s bajleg sl &y
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Table 6. Results of IXIM model evaluation in maize (SC704) for different traits in different sowing dates different irrigation regimes at

O 3 sipslis Sligss

agricultural research station of Gorgan

oualin Glwas oDt | Sl Ll N palie Gl sl sl
s ) [P Sl e Syl s BBl 5 ot by Slay e ol (g luart Slalie

Observed  Simulated Mean RMSE d (%) R* NRMSE PD n
Treatment Sl difference
Days to onthesis SWdlod 5 b 39,
2;%’%%’;‘&’433%&%;1 WAV Ctigs)l 035k 5 02593 oo 0022093 025 67 68 1 0.82 99 89 1.2 1.5 3
22 th June (2013) WWAY L5 Jsl 54 53 -1 1.58 33 - 2.9 -1.9 4
6 th July (2013) \WAY 5 o5l 52 54 2 2.24 47 - 4.3 3.8 4
21 th July (2013) WWAY L5 56 53 -3 2 0 - 3.5 5.4 4
MAD=40% (2013) (\vay) MAD= /¥f. 53 53 0 2 0 - 3.9 0 3
MAD=60% (2012 and 2013) ¥4y, 1vay) MAD= /5. 52 52 0 2.16 30 2.2 4.1 0 6
MAD=80% (2012 and 2013) ¥4y, 1¥ay) MAD=/A. 54 52 -2 2.04 37 1.8 3.7 -3.7 6
No irrigation (2012 and 2013) OFAY 5% (LT 05 56 52 -4 4.29 36 7.8 7.6 -7.1 6
Day to maturity & Ay B39
3th April, ;st}lzgopg)ﬂ VAV syl 033l 5 003038 e 02032 035k 05 106 1 288 93 93 1.9 1 3
22 th June (2013) WAY s Jsl 92 92 0 0.87 33 0 9.7 0 4
6 th July (2013) WAY 5 o5l 95 92 -2 11.6 29 89 1.6 3.3 4
21 th July (2013) WWAY 5 o 111 96 -15 27.7 26 98 3.1 -13.9 4
MAD=40% (2013) (yay) MAD= 7¥. 101 102 0 1.9 99 97 1.3 1 3
MAD=60% (2012 and 2013) (\¥4aY51¥4y) MAD= 75 100 100 0 1.9 98 94 2.3 0 6
MAD= 80% (2012 and 2013) (\¥4Y51¥4y) MAD= /A 94 94 0 2.56 79 8.4 8.9 0 6
No irrigation (2012 and 2013) Y 5174 (LT oo 93 92 -1 17 5.6 72 8.8 -1.1 6

YA
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Table 6. Continued 7 Jad> aalsl
odaliv Gileant oD Sl Ll N 2olis ol sl slaws
) ) [P Silas e Syels s BBl 5 ot Jloj Slay e o (g luart Slalie
Observed  Simulated Mean RMSE d (%) R* NRMSE PD n
Treatment e difference
Dry matter yield (kgha™) i ook 8 ;Khes
Z;%/%P}Irlll\/list(hzvopé)ﬂ WAV Sl eail 5 cno0s b (o c2203 4 035 00657 19411 -1246 1300.2 44 67 6.2 -6 3
22 th June (2013) WAY 5 dsl 13318 9507 3811 4005 89 98 30 -28.6 4
6 th July (2013) WAY sesil 12106 9872 2234 3024.9 94 95 24.9 -18.5 4
21 th July (2013) WAY 5 10472 10014 -458 1720.1 98 95 16.4 4.4 4
MAD= 40% (2013) (ran) MAD=7f. 19279 15021 4258 4629 20 64 24 221 3
MAD= 60% (2012 and 2013) Oray;\way MAD=77- 15276 14513 763 2579 40 6.4 16.8 -5 6
MAD= 80% (2012 and 2013) (ray; a4y MAD=7A. 10388 9413 975 2190 58 7.3 21 9.4 6
No irrigation (2012 and 2013) OYAY 5 D) LT os 2729 1362 -1367 1534 73 78 56.2 -5 6
Grain yield (kgha™) %13 5 o
gﬁ%@?ﬁlﬁkist(hzgopz{)ﬂ WAV Sl o35l 5 205 b o ein20s 2 055 9678 8273 -1405 1424.5 34 77 14.7 -14.5 3
22 th June (2013) WAY 5 dsl 6209 4269 -1940 1841 89 99 29.6 312 4
6 th July (2013) WAY Sesil 5572 5270 -302 1229 96 90 22 5.4 4
21 th July (2013) WAY 5 e 4720 6755 2035 1269 87 90 26.8 -43.1 4
MAD= 40% (2013) OvaY) MAD=/f. 9486 8936 -550 2915 1.2 91 30 -5.8 3
MAD= 60% (2012 and 2013) Oravs\ray) MAD=77. 7046 8383 1337 3090 0.2 31 25.9 19 6
MAD= 80% (2012 and 2013) Oray,\wwray) MAD=7A- 4286 4624 338 1079 62 26 25 7.9 6
No irrigation (2012 and 2013) YY) @bl oss 603 132 471 606 59 34 100 -78.1 6
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Table 6. Continued 7 Jad> aalsl
odalie ST e Sl Ll Gl asrls oy Sl ydo 3l ol ol NER
) ) [P Silas e Syels s BBl 5 ot Jloj Slay e o (g luart Slalie
Observed  Simulated Mean RMSE d (%) R* NRMSE PD n
Treatment Sl difference
Maximum leaf area index & g w2l o>
gg%ggihist&gopg)ﬂ WAV Coigs )l 35k 5 003533 (o 6023333 0354 4.89 5.18 0.29 0.22 41 60 4 59 3
22 th June (2013) WAY 5 Jg! 4 2.35 -1.65 1.88 55 91 47 -41.3 4
6 th July (2013) WAY 5 a3zl 3.6 2.94 -0.66 0.81 87 98 21.6 -18.3 4
21 th July (2013) WAY 5 3.29 3 -0.29 0.68 93 100 5.7 -8.8 4
MAD-= 40% (2013) (yay) MAD=/f. 4.41 423 -0.18 0.45 18 48 10.2 -4 3
MAD= 60% (2012 and 2013) (¥av; 1)) MAD= 75 4 4 0 0.512 44 1 12.8 0 6
MAD= 80% (2012 and 2013) ¥4y 174)) MAD= 7A: 3.55 2.65 -0.9 1.33 2.7 0.1 7 34 6
No irrigation (2012 and 2013) (YAY 5I¥4Y) (LT O 2.54 1.3 -1.24 1.43 50 55 56.2 95.3 6
Evatranspiration RE R
R R T WAV Sl os5l 5 (2005 f om0 005 53 318 214 280.1 91 98 527 673 4
22 th June (2013) WAy s ds 396 296 -100 113.8 96 84 28.1 33.7 4
6 th July (2013) WAY sespl 317 314 3 59.1 99 93 18.6 0.95 4
21 th July (2013) WAY L5 689 438 251 209.4 93 87 30 57.3 3
MAD-= 40% (2013) Ova ) MAD=7f. 477 425 -52 126.3 97 71 26.7 12.2 6
MAD-= 60% (2012 and 2013) (\rav;\v4)) MAD= 7+ 326 330 4 10.4 99 79 33 .12 6
MAD=80% (2012 and 2013) (¥4 1v4)) MAD= JA- 68 147 79 5.01 75 16 7.4 -53.7 6
No irrigation (2012 and 2013) OYAY 0¥ LT osk 532 318 214 280.1 91 98 52.7 67.3 4
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Fig. 1. Evaluation of IXIM model for maize (SC704)in different sowing date and
different irrigation regime during 2008, 2012 and 2013

The diagonal lines in the graphs are the 1:1 lines with confidence of £20 and The data points
in each frame represent data collected from the farm.
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