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1. Decision Support System for Agrotechnology Transfer

2. Agricultural Production System Simulator

3. Cropping System
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5. Agricultural Land Management Alternatives with Numerical Assessment Criteria
6. Crop Environment Resource Synthesis

7. Root Zone Water Quality Model
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Table 1. Physical and chemical characteristic in different soil depths.

(esl) s
Depth (cm)
Soil characteristics Sl gla S5 0-15 15-30 30-60 60-90
(PH) ! 7.2 7.3 7.3 7.3
(ot i) B BB S0, o2 1.35 127 142 141
CEC (dS m™)
PR
W s 15 1.1 0.6 0.4
Organic carbon (%)
(I 05s 7 015 011 0.06 0.03
Total nitrogen (%)
(Osdor 53 Cond) o2z BB i 8.6 48 2 1.01
Available Phosphorus (ppm)
(Ohr 53 Zooed) 53 B ly 333 220 108 70
Available potassium (ppm)
(S il 5 09) ol (o pasen 05 1.44 1.41 1.4 1.4
Bulk density (g cm®)
Sk b
Soil texture
Clay % %) s 28 30 34 33
Silt % %) b 54 52 52 52
Sand % @) o= 18 18 14 15
S u‘| &l ge
Water content
1) Ll aais
(o D 49.9 52.2 51.9 60
Saturation point (%) (0m)
Ty elys s b
(o ) b5 27.7 27 6.27 7.27
Field capacity (%)(0m)
1) als Saes abais
(o D s 225 13.1 12.3 9.8 9.8

Wilting point (%)(0m)
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Table 2. Meteorological data of agricultural research station of Gorgan during cropping season.

Loy J5la~ PR R
J oL GlS sl 4 52) IS Sl x52) (ko) S0k
Year Month Minimum Maximum Rainfall (mm)
temperature (°C) temperature (°C)
April) 35,3 8.5 16.6 53.9
\YA May) ciigos) 124 23.7 33
(2007) (June) sls = 18.6 33.8 17.6
Auly) .5 22 315 39
(August) ls 22.5 35.3 20
April) 5,55 104 23.6 6.5
\FAV (May) coigus)l 13.2 24.7 18
(2008) une) sls = 17.9 305 13.6
Quly) s 22.2 325 7.6
August »ls 23.6 35.2 0.05
Quly) s 22.8 31.6 136.9
(August) !> 22.9 35 0
Ak (September) 5, 5 19.6 32.7 375
(2012) (October) ¢ 13.9 29.2 94.5
(November) oLl 8.9 235 34.1
Quly) s 23.2 33.9 0.2
(August) !> 22 32.2 25.1
ey (September) 5, 5 29.1 33.3 0
(2013) (October) ¢ 16.2 28.2 67.9
(November) oLl 9.8 20.8 315
(April) 3,55 11.3 235 60.3
(May) iges)l 13.9 26.6 472
(June) sls = 18.5 29.9 35.7
Quly) s 23.6 34.3 52.1
St Sile (August) sls ,» 24.6 35.8 433
Mear;echInlong- (September) 5 ¢ 20 30.4 49.3
(October) ,¢s 14.6 26.9 133.7
(November) oLl 7.4 15.9 67.6
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Table 3. Applied water and rainfall (mm) during maize cropping season in 2012 and 2013.

(Year) Jl. (2012) yvay (2013) yray
Sran o Ol Sk Sran o Ol SLk
(Treatment) Lo (eishe) (ashee) (e dee) (o)
Applied water Rainfall Applied water Rainfall
(mm) (mm) (mm) (mm)

MAD= MAD=7 £+ x .5 J5

453.3 174 723 25.3
(22 June x 40%)
MAD= MAD= 7" 5 Jsl
2 3833 174 640 25.3
(22 June x 60%)
MAD= MAD= 7 A+ x ,5 J5
283.3 174 354.3 25.3
(22 June x 80%)
Skl 05k x 5 Jsl
L 88 174 72.6 25.3
(22 June x No irrigation)
MAD= 7. ¢+ x 5 VAJJ.:L:
377 179 489 79.2
(6 July x MAD= 40%)
MAD= 7.1\ x 5 VAJJ.:L:
313.3 179 379.6 79.2
(6 July x MAD=60%)
MAD= 7. A+ x 5 VAJJ.:L:
225 179 241 79.2
(6 July x MAD= 80%)
Sl oS 25X 5 e 76 179 81 79.2
(6 July x No irrigation)
MAD= /. £+ x ,5
290.3 136.5 409 97
(21 July x MAD= 40%)
MAD= 7.+ x 5
225 136.5 263 97
(21 July x MAD= 60%)
MAD= /. A+ X L5
133.3 136.5 182.6 97
(21 July x MAD= 80%)
Solel oS 25 % 5 o
21 136.5 75 97

(21 July x No irrigation)

Sl 2 &G Jnlan ST 2o s 2
Each millimeter of water is equal to one litter.
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NSl e B Sl e 53 (SB5 el sl pslie e Sl ey S s
(FA) A plawil (Y+09) LIS 5 508 58 o5y oll 2 5 0L ssbar ol I

o S S50 (St U 5oy 5 SLadles ST 55, Jald olS iy s 2 Jsl a5 5o
A5 (Sl (P2) 55, Jsb 4 Camlus o po Gasd 0l 3) A eals 1,3 0/ ol 5 P2 jlude A
s P Jlgte jsba 5 ((F4) s an 8 L 3 /Y OF Jlais (VAAT) mils 5 55 slaanl wlol Ll
L;L:.é\esj_ijJ))\A_iﬂ)urrEsPHlNTg@jQ@Lﬁ\o:ﬁUj;,ﬂMUMub
Lt Sla e o Slee ds s lal sla asld 5l eslizad Lol sdalin lie b ol (g5luans
S pl 5 AE ey (NRMSE) "Jbe 5 sllast lay o ks S 5 (RD) ' s w2 «((RMSE)
uf,\c_.g)u;J,ng;k_fPs)\,\_zﬁW.uh}_wuﬁ;uﬁwf@«sag aslsl By L
fﬂc]a.du,a;'-l..';.Moxgﬁ&jéa;u@qdé\ﬂgjpé@d}fﬁ.mm.\é;];Kijjlﬁ}.:.é
S35 = RUE) T, 55 G an LI,LS 5 S LG 5l (SLPF) St gyl #5165 (LAD
PL s 4 4 55 LPHINT e izl it osle 03,5 0l sl ls g Kot osle wazs
A5 o JBSLPF e 5 A esls oxs lgte 55k 4

Ly als ey dls DU S S 68 5 Sae gl 55 Shas (6l Je (g clf,;
S A o IS e o 2 03551 Consis g s 53 S ko) oplles Jaul 3 s il st
uﬁj_ajguw\.\_gdﬁgbﬁ;ﬂbmm& )'\Cla..db\)ﬁbb:l.h}}dmﬁ):a\j\:
la e L heslanal b odd odalice 5 ol (g5luand pislie 30 d o opl 53 s 6 IS (G2)
s 03,51 £ Jsdr 53 ok araloes S35yl b ik oy o NRMSE 5 R? (RMSE) (s,
el 0 03,51 0 sl 53 ool sy S5 cul o elal el = oen
VL s Ll (S B 55 5 SLisks S 5, CERES-Maize o sls 0Li il s gl

1. Coefficient of Determination
2. Normalized root mean square error
3. Radiation Use efficiency
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Table 4. Calculated genetic coefficients for CERES-Maize model and definition of them.

S el
“"l}"’ ‘—LLJ’; .b-b o wl’“
Coefficien Definition Units Calculated
t genetic
coefficients
a3 Al bed) o) —am s e ples o)
S Sl 56 OLL U el ek Ol 51 GILE S VL 51 S sl s
P1 s ol 335 Jsb Ol i 4 ol e ol o 315 ol ax s A 248
Thermal time (Tpase 8°C) from seedling above 8°C
emergence to end of juvenile phase which the
plant is not responsive to photoperiod)
03 omlB cele a gl a5, wﬁ}a;’);ﬂé—t‘
03 Sl sed Ce ) Se b VY/0 51 g 3 g g
P2 (esla VY/0 55, b 335 Jsb 02
Delay in development (days) for each hour that Days hr*
day length is above 12.5 hours (0 -1). If day
length is less than 12.5 hours, development
occurs at maximum rate.
Sk B oo ol 8 556b 1Ak 55, 4o D30 82 e
e - . 3
P5 ESPPE A sl ) 744
Degree days from silking to physiological (1S lw a5 A
maturity Tbase = 8°C
G2 - Aiﬁf)éé\és\.\;.?j‘:s\.b- A;“f.wﬂl 990
Maximum possible number of kernels per plant Number plant”
VPP I RSTRH PSS WA PR R N W PRGN s
3 s i ) f.J‘_" -fJ _ J--J“ J‘)Jﬂ(’;ufl?‘ "
Kernel growth rate during linear grain filling ma kernelday:
stage under optimal conditions Y Y
Jse S 50 S5 sk o eV SO Ol BESTESE
PHINT Phyllochron interval. The thermal time between Degree days 44
requirement successive leaf tips appearance (per leaf tip)
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Table 5. Results of calibration of CERES-Maize model in agricultural research station of Gorgan.

Mean -l Statistical indices ¢ bl sla_exls
ol P ok Lo sliss oSl 5
i kdedalis " et ol ol Jbg ol
Trait Observed )
Simulated R (RMSE) () (NRMSE)
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S B 5,
. 102 102 0.94 2.8 5 2.8
(Day to maturity)
(ﬁ)&f) &AL? 5JL° J_})/J.a&
s s 17544 16793 0.68 1281 5 2.7
(Dry matter yield, Kg.ha™)
Ok s (Jf)l,ﬁ)«jl: > Slos
. 4 8279 8578 0.73 789.6 5 9.5
(Seed yield, Kg.ha™)
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Figure 1. Evaluation of CERES- Maize model in different sowing dates and different irrigation regimes
during 2008, 2012 and 2013.
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Figure 1. Evaluation of CERES- Maize model in different sowing dates and different irrigation regimes
during 2008, 2012 and 2013.
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Table 6. Results of CERES-Maize model evaluation for days to anthesis, days to maturity and dry
matter yield in different sowing dates and different irrigation regimes at agricultural research station
of Gorgan

Mean -, &L Statistical indexes Ul gl a5l
ko ks sdalia ol dvbw u‘?“" “."b"é JSVLA )A? Salla sl JKJL:‘ ):b:
Trait o bt Clas b 3 Olas o
& Observed  Simulated (R) J n ey by
(RMSE) (NRMSE)
Daystoanthesis  glishs £ G g,
e et e eiei g 67 0.98 082 3 12
3" April, 18" April and 3" May
22" June (2013) Y 5 Jy 54 54 - 158 4 29
6" July (2013) WY 5 5l 5 53 - 173 4 23
21" July (2013) Y 56 53 - 3.04 4 5.42
MAD-= 40% (2013) (r4Y) MAD= 7 53 53 - 173 3 26.3
MAD= 60% (2012 and 2013) (¥ \ra)) MAD= /. 52 52 0.08 1.73 6 33
MAD=80% (2012 and 2013) (v \r4)) MAD= /A« 54 52 0.07 1.87 6 23
No irrigation (2012 and 2013) ~ (\vay 5 \¥4) gLl s 56 52 0.097 4.2 6 75
Days to maturity Su., b 35,
TV et et et g 105 0.95 208 3 19
3" April, 18" April and 3" May
22" June (2013) Y 5 Jy ) ) - 4,55 4 47
6" July (2013) WY 5 5l % o - 158 4 17
21" July (2013) Y 1 13 - 531 4 11
MAD= 40% (2013) (1v47) MAD= 7+ 101 100 0.99 1.29 3 13
MAD= 60% (2012 and 2013) (¥ \r4)) MAD= /. 100 98 0.97 2.34 6 23
MAD=80% (2012 and 2013) (¥ \r4)) MAD= /A« 92 92 0.95 0.82 6 23
No irrigation (2012 and 2013) ~ (\vay 5 \¥4) gLl s 9% % 0.66 4,96 6 51
(s (slf}l.;)&fé ol s Shas
Dry matter yield (Kg.ha™)
B et STy B 0.16 1609 3 187
3" April, 18" April and 3" May
22" June (2013) \TAY 5 df 13318 10320 0.98 3405 4 255
6" duly (2013) IYAY 55l 12106 10883 0.97 1900 4 15.6
20" July (2013) WWAY 5 s 10742 10794 0.95 1356 4 12.6
MAD=40% (2013) (1vaY) MAD= 7+ 19297 16113 0.06 3313 3 171
MAD= 60% (2012 and 2013) (¥ \r4)) MAD= /. 15276 15786 0.14 2160 6 141
MAD=80% (2012 and 2013) (¥ \r4)) MAD= /A« 10338 10955 0.03 2579 6 2.8
No irrigation (2012 and 2013) ~ (\vay 5 \¥4) gLl s 79 2393 081 1944 6 149
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Table 6.continued- Results of CERES-Maize model evaluation for seed yield and maximum leaf area
index in different sowing dates and different irrigation regimes at agricultural research station of

Gorgan.
Mean Sl Statistical indexes ¢,bl gl axls
i aalis  (gletud oS s e oSl
Trait " " j)w bt ol llis g Ol
Observed  Simulated (RMSE) M) (NRMSE)
seed yield (Kgha') (s s 5 54A8) el s Shas
[ Weleosato stk e gy 073 1601 3 165
3" April, 18" April and 3" May
22" June (013) WY 6209 5039 0.99 1512 4 243
6" July (2013) W 5572 5232 09 1210 4 27
20" July (2013) Y. 40 Bl 088 1380 4 0.29
MAD=40% (2013) (ray) MAD= 7. 9486 7729 0.01 1879 3 19.8
MAD= 60% (2012 and 2013) (var,wvar) MAD=11 7046 7842 0.2 1768 6 2%
MAD= 80% (2012 and 2013) (var,wvar) MAD=1a 4286 5897 0.09 1894 6 14.4
No irrigation (2012 and 2013) (v 5 1¥41) g Al 050 603 1339 091 766 6 1749
Sy e pasls S
Maximum leaf area index
[ heelslossre it g s qp 07 3 143
3" April, 18" April and 3" May
22" June (2013) ASIERY 4 23 088 2 4 197
6" July (2013) A Sk 3 21 04T 11 4 308
2" July (2013) W 33 21 0% 35 4 2.2
MAD= 40% (2013) (orar) MAD= 3. 44 42 0.04 13 3 59
MAD= 60% (2012 and 2013) ~ (vax;1va1) MAD=)a. 4 38 0.19 13 6 23
MAD= 80% (2012 and 2013) (¥, \vay) MAD= A« 36 29 0.95 08 6 0.89
No irrigation (2012 and 2013) (v 5 1¥41) 6 Al 050, 25 14 0.95 14 6 547
S 5 A
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