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Figure 1- Flowchart of seasonal forecasting methodology and determination of farm management strategies
ac )30 Cu ke (gL, el (i 9 (Thad (S et (S50 9u0) 55 gy oyl gld - ISl

W oog sSeda pzn Sronb 5 ksl adas
ol (ouisS1 LB ,0) P4 5 P3 P2 PL sla el L
Gilwas gl o sals SO ol U Wso S
Johen et ) Wl sudaie uSs b oads cdnlive 5 ool
G axg L wimes @l 2012; Thorp et al., 2010
Silotd Sln £y 03) Sleogas 5 (ol L)l
WSS osle gexd 3 Sp ol areg Wy, e
¢ PARU2 SLAS TIL#S LAFR LAFV sl il L
5 Sr pyate ghe 4 bape iy 4) PARUE
wobas ST U6 5 (s5itsté Jlb s ol
e loy Ldail sl (Andarzian et al., 2015) wals

(Species File) 4555 L ,0 PEMRG jil,b )4 o
Gl azalS ol s loy B oo, 5 (il
\35....; sin)).' AW (_gffo)‘\.\.:‘ L' R W)

e g gl
CERES-Wheat Jow xiwlg

Wi iSeed Sl iluand Glkal ol 4
Lol sl g ails o Slos « iz 00l adgi « 5y mlaw
colyo podle (Y Jgaz) oyl oo (s uSo3lasl polie
51 san JCultivar file) leodsS a0 bge S35
(Ecotype File) olisST sla Ll ;0 59290 slo il )l
V Jgdm 50 095 Olpass als o (Species File) o
il b s e sty 4z ST aiad glas
Sreie lesleS S8y ulpe S 69y 2 o
ol po e lam a5 ol Gl mls S sleals
@ oo iS5 S| calpe ol e g (S
) Sislad Soewy 5 i sl Jole 05
Gilwad slagle oo gl Lol caglos oo (g 5lwancds

)_»Lo; J}‘).n ‘_g‘ﬁ ol odwlice 9 (o G...Jw.u) IR W)



WAY lims) 9 s oF 0 los & Ao 6359LaS owlioiled 4y pii YV

s ol Al e ol Bolae a5 pl @ azgi b

o b (e ps sleldls &)l s oy 4) puS
S Glwje alse g of Ll 0 YL glac )l >
L) YU slos i 5t Jloel jolate 4y cel Joloio
gl &b (Jes)ls) ol slales ails 059 2alS 5
Joe U ao,S Aol &)l o asjo 4y wils ol 5 a8
als oj9 ol R 1 LS 2 sl pes 4 Wisn
TRGF el jsbate ol sl el ules (5lotons
wleaisl L sillae (Species File) aiss Ll a4 by e
Porter and Gawith, 1999; Zahedi and Jener, 2003; )
Spiertz et al., 2006; Wahid et al., 2007; Farooq et

S mlps oS 5 o e 05 el (al, 2011
a5 58 Sl rge 45 s 5 ST lsS
0330, oud (6,803l g ool (gilwdnd polie

R WP O W B PRSI

Table 2- Calibration results based on traits of
Dehdasht cultivar

mdy puiS Cluoguas wluly (iwwly b -V Jouo

Caiddd
Trait Measured Simulated
Anthesis Date (DAP) 100 100
Maturity Date (DAP) 150 149
Grain yield 4350 4336
Biomass 11400 11511
LAl max 5 5

DAP: Day after planting

Jow by
S3P99 Jolpo (55 lwanls

Sy 9 P Sl ileand I ol mls

s Jolre (095 <83 b Joo &5 wms e ol
@ el 03gad (iluand Vo ¥ b Ss silas
RMSE Jae 5,515 b, glagasls polis oS5 )b
9355 VIV plp i 5 @y (205 al> 5o gl D-Index
Ar eSS 4 (sl s (Soew, A se sl g /AN
595 3 L;)L{l sl atls polie all o /Y 5 55, ¥
5 P U Gt 0 Jve YL bl e
S (oote G 4 4z b adlbior (Sgle b (S,
5995 Byas o5 )kl aey50 Cupie 10 Seled Sl
Jyaze 3dsi 2l a pbicws Gl (ool oo
L wilgs oo CERES-Wheat oo oy oo b5 4 i)l
Olye 4 gl slapaldl 1o (35l5:8 Sl (i

Table 1- Calculated the genetic coefficients for
Dehdasht cultivar

Cland 1By (6l oo (s (S el Y Jgu

Crop file Coefficient Value
PEMRG (TU/cm) 25
TRGFW
H H Tbase 9.5
(Species File) S 16
Tope2 25
T max 35
P1 400
P2 260
P3 172
LAFV 0.15
(Ecotype File) LAFR 0.30
TIL#S 4
SLAS 300
PARUE 2.6
PARU2 2.6
P1V 0.3
P1D 79.6
P5 810.7
(Genotype File) Gl 17.7
G2 47
G3 0.50
PHINT 119.2
Sl gl axl) s e oy90 Job PEMRG (TU/cm)
(S Ges

0,90 b ;0 Oyl dx o 4y ails Sis 59 STy TRGFW
(o) 6l az 10) ails o

ol o &ls 39 Galidl Lol 5l 5eS @l slos Thase

g a3y Gl Lo ol 51 VG gl e sles :Topn
S 5o

039 ol QT &S el gleo Slas (pgs aige slos =Topt2
Gl 355 iSTas )0 jeim ails

yo &l 59 il Q-I 2 &S cwl gbes GiSlas sles T max
oW

(GDD) il azhiiw ples b slazalss 516 Sloj o)98 P1
Sy oaby bl b ol axlin Bl 6 ey o P2
(GDD)

(GDD) aliw s, bl b Sy 0, 0l 36 Sloj 055 P3
(em3 g-1) o359 5 oo SLAS

sole 4 (PAR) (ojmgsds Jlad ainis how cows :PARUE
@MIY) S 3Tl 3 L St

ool 4 (PAR) (g5t Jlad airis Jraws <o :PARU2
@MIY) S 3Tl o s Sz

(frileaf) iy, al>po yo Sy Jonily mlaw ol 331 LAFV
(frlleaf) _ool; al> o 0 Sy Jomils mlaw toliél LAFR
(S olawd) azy ooy g4, TIL#S

ook & (PAR) (syunsis Jlud sdazs a5 caws :PARUE
(GMIY)S 5T e ] 15 S5

ool 4 (PAR) (symgd Jlad airis o <o :PARU2
(G MI)S s 3Tl o iy St



YA hey @ el S

D- g RMSE a5 (5 ,5b 4 il 00g0i (g5luanls o954
Al g VY g LSy 6 ,55LS £A0 o5 5 4 Index
Sobs ool Hlas & IS8 o a5 b asls )l solae
Sl ol Sz 00lo g ulsy (g 5lwdunds 1o Joo g B
@ ails o Sloe (gl 00 arwlxe D-Index s RMSE laio
Solas a5 cwl /A7 5 LS ;o 5,5l YA 55

J.M:L:‘so ails o Sloe i 5 Joe REPESN oW ‘5).1)5

2 12000 { RMSE =695.57
3 D =0.77
S & 1:1 line
<D 8000 -
<3

@
©
2 g 4000 -
g

0 T T T
0 4000 8000 12000

Simulated Above-ground Biomass (kg/ha)

Figure 4- Comparison of measured and simulated
aboveground biomass (kg ha™)

9 G ySojluil olgn gyeluil s oolo dwlio —F JSTi

ouy (6 5l

4000

RMSE =209.48
D =0.90

3000 - ®1:1 line
2000 -

1000 -

Measured Grain Yield
(kg/ha)

0 1000 2000 3000 4000
Simulated Grain Yield (kg/ha)

Figure 5- Comparison of measured and simulated grain
yield (kg ha)

ool g 3Lt 3 g yuF o3Il &3 S Slos dons Uio —O) S

had (S Sl Joe 0y,
sl K-NN (LU (g 0 (ad (o ion ol
Gl OYAY-2F els gL YoV P8 ely b
0oy ool olas £ USs o ool ,au wu&lp oK
sleosls a5 cul cpl p B8 Gados opl o Ll
Loy ool &b 0 YO U g, Glaw Juad (owlidlsn
Sl ly gy G =y Jad e YO I melss e
4 Cowd g St i°"\'5 culs g el Copoe
oS (S i 48550 (o pae slo Sl (65 S
oy b a8 ol las K-NN i, 5 eslinul gl
AV elyy Jad bl wlas 9 (oo o i e 9y Ui

L 0ypS )8 solatwl 0,90 de)ie Copan lp Jpl SO
,5 CERES-Wheat Joo Jg8 JB =8y a0 colie
Sladllas yo Joe ol 51 59550 (53598 Ul po s i
(Andarzian et al., 2015) ceul ous oolazul g0l

120

RMSE =2.38
100 1 D=0.88

80 - 1:1 line
60 -
40 A
20 ~

Observed Anthesis Date (DAP)

0 T T

50 100
Simulated Anthesis Date (DAP)
Figure 2- Comparison of observed and simulated
anthesis date (DAP)

Gilwauls g oo cualine 205 loj Lo - T ST

£

odww
160

% —~ 140 4 RMSE=2.16
o —
2% 120 1 D =0.97
S = 1 i
E‘% 100 A 1:1 line
a9 80 -
EE
S5
23 40 -
2=
°©% 20

0 T T T T T T T

0 20 40 60 80 100 120 140 160
Simulated Physiological Maturity Date (DAP)

Figure 3- Comparison of observed and simulated
Physiological maturity date (DAP)

9 o0 oudlico (K 5elg9 b (S ) o) oy Lo - ¥ ST
0ol (6 ) Lwdmiy

“Ae)re Copde ;0 Se0b Jle mie B 2 ogdle
) Sileand Gl Jole nl @8 gl e
shls 5 als s Slee ol jo 5 2LS slaplul
O 6)3&..»)5—»3 »)‘5.4 r"-:'?r“‘" Q‘}.:.A O RO c;%.o.as‘
(amass w‘)..a) oL,S o.m.:‘) 9 (9, ‘_gLasr:‘A.Sl
9) Rl S oo pll olS (g9ei Jolie b cenlite
O3S kb Jlade (resi 5 (635938 Ul e 380 (o i
Ll (55900 LS 0 Shas g oy (5luad &Iy
4o 0 Slos g 2lgd (bdplusl s solo (6 jlwaps

F U o wlee sleplal e oole (g5luacs s
Iy 2lse slapll Sas oole adgs Jow a5 aums oo oylis



WAY lims) 9 5l oF 0 los o8 Ao (53,9LaS owlioiled 4 ol ¥4

NRMSE 3 RMSE luis .3ga5 3,505 3 |, ,iSlas
YRR WICIR VARSI A A UV R VRS UL IUEL SN B J¥
978 A 35 gy e bad lp gl yes b i
&!p NRMSE 4 RMSE laie 030,85 co i o29tlao
G p JsiSe Y i e gl 5 o pite ]
Ol 658 0515 50 SLSS l g ao 0 ¥ g 5, 50
Gy b g Oyl 4z slagsl b anslie o
G Sl S s ghls g ooged Jas Jaams
VOV iy 4 NRMSE 5 RMSE luie 45 s,sb
Syalp ,0 Cds oyl wixie .l sy Y g e Lo
ot Sl Gy ol @b el cle (S
Bannayan ) lawg M3 oles g ol slo e Ol s
g8 )5 138 obj,le,se 5 (and Hoogenboom, 2007
) had ol (o9 Wlgioe Gy, onl Wsged Gl

led (gt 5 A

25
g Measured ====-=--- Predicted
2 20
g _15
NS
c 10
g
£ 5
=

0

291 301 311 321 331 341 351 361
Day of Year
20 Measured ====-=--- Predicted

-
()]

()]

Radiation (MJm-2d1)
=
o

0
291 301 311 321 331 341 351 361

Day of Year

odds oals lis £ s o a5 b les o,ls \YAP
Sl are lad i aly, Sless W,
SIb g gyt Gl Sl Ol az o JSlas
alie ol )0 oad (gpFejlal alyy, Sl Wy, L
» L;wo ax 51 asies alie L),m il ools auis
Gt 63> 4 Ll pae pl Jg aiins Goais oo
ady g ams L8 5l coo ol ax b1, olS us, as
o 5 ali L5 Juab 90 onl (sl T 2 Shac 5 oS
SIS o Sl alale (655 0eSiloe b el GLSy 5 Shos
Sy Y US55 Gl ool ol (sl ) 5 Lo i
oals Hlid A S jo oS jgblen 0,5 o )18 G0l
J.‘B‘Ja- Q)‘J} 4,0 )|J.ﬁ.a O @Yb 65‘93 0D
Sade o)l 0y ol (g pSosll g ol cien
5 ol e opl g NRMSE g RMSE (g Ll el
el 2o )0 IO g 0,8 il 4z 0 SOV S 5 4 olee

SHl Ay o 4 STl deo e lis gl
40

Measured =====-- Predicted

w
o

Maximum Temperature
(°C)
N
o

10
0
291 301 311 321 331 341 351 361
Day of Year
100 -
Measured =====--- Predicted
. 80
IS
E 60
3 i i
€ 40 ! H
I H n
[ " “
20 i i
0 'y 14

291 301 311 321 331 341 351 361
Day of Year

Figure 6- Daily variations trend of weather variables in seasonal forecasting 2014-15
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Integrating seasonal forecasting using K- nearest neighbor (k-NN) method
and CERES-wheat model for management of rainfed wheat cultivation
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Abstract

Seasonal weather forecast for the upcoming season may serve as a usefool tool for making management
decisions which may decrease the production costs and associated risks. In this study attemps haven been made
to combine a seasonal weather forecast approach based on k-NN nearest neighbor and dynamic simulation
model CERES-Wheat model as a decision support system of farm management practices (planting date and
nitrogen applicatin level) for rainfed wheat (variety Dehdasht) using the data of a field experiment at Izeh
research station, Khuzastan province, Iran during 2015-2016 growing season. The results showed that the k-NN
approach and CERES-Wheat model have an acceptable performance in seasonal weather forecast and crop
growth simulation, respectively. By combining k-NN and CERES-Wheat models, the appropriate sowing time
of the selected variety in lzeh region was determined to be between November 5 and early December. The
recommended amount of applied nitrogen fertilizer in dry and rainy seasons are 50 and 150 kg ha™, respectively.
The proposed combined approach can be used as a suitable decision support system of rainfed crops in other
climatic regions.
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