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Table 1. Description and details of experimental treatments

Treatments code L uS
WAV \WAA
2008 2009

= Ga) palE
Rice cultivar  Seedling age (days)
- 33
24
Ghaem1 17
" 33
Tgiom 24
17
) 33
o

Fajr 24
17

GS1-008 GS1-009
GS2-008 GS2-009
GS3-008 GS3-009
TS1-008 TS1-009
TS2-008 TS2-009
TS3-008 TS3-009

FS1-008 FS1-009
FS2-008 FS2-009
FS3-008 FS3-009

«:FS1,FS2,FS3 , tpolb 035055, T 5 YF AV slaamalS (s 5 4 TS1,TS2,TS3 td6 035055, YT 5 YF AV sbanals s 5 4 :GS1,GS2,GS3

0y 55T S YEAY GlawalS L

GS1,GS1,GS3: 33, 24 and 17 days old seedlings of Ghaem cultivar
TS1, TS2, TS3: 33, 24 and 17 days old seedlings of Tarom cultivar

FS1, FS2, FS3: 33, 24 and 17 days old seedlings of Fajr cultivar
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Fig. 1. Variation of daily maximum and minimum temperature, rainfall and solar radiation in 2008 (a,b) and

2009 (c,d) during rice growing seasons. (DVS: Development stage of rice plant)

Lvy



WA 5ol o oled s sl 01l (8155 p sl s

N3 ga 53,8 eds (6,8 051l 5 0k (G5l 4
odd 6;:? o3Il 5 odd (63l and glaosls ST,
J..x_»dlfwl:.} 0313 Ol Hsbte 4y 55 V0 bl
wlin o pae gl 5 s oslazal (e NS 1K)
R?) s s 2 5 (B) s 51 oo (@) o i
5 () eds (g5l ad sl oy (o O g S
cosde 4 s 5 aculoe (X) odd (5 -5 olu]
7 WLy B PR < VP - PRy ||
(RMSE,) llas (slas Dlas o ke a2y 5 (P (D)
sd—i Jls 5 5 (Root Mean Square Errorypsonue)
= e (Root Mean Square Errormatized) (RMSE,)
el o edis (6,8 0310 5 os (Sle 4t 5lie
A dalee 5 daily
RMSE, = (1/n XY; - X)?)®® (%)
RMSE, = 100 x RMSE, /2Xi/n )
Sl e ¢S5 Ll Sldalie sl n 0T 3 &5
bl slaesls W55k 5 2w iy o2 e N5 o0
R* i olus g (g5l O 48 LiL ails |
Lo 4l2eRMSE, ¢ +/+0 I —& , 5 P(t%) ) ,—l

ST 5L 3,50 5 (B e ol Gline 4 05l WS 5
jol_;TcJ,l_m;ougj\,c,\_;)_wojb_::s,
LS sls el L (Li et al., 2009) sl oo bags e
S = &S Jal Il y3 ol denloes 5o Copu p3las
slael gl m a8 1,5 eslinal 5550 Jdke _oeinl
Al eslanal £9° b s Jue e
Je (b3

o aslaT oml 33 ORYZA2000 Jus 5, Shes
Jsl Jlw slmosls ae goma gl o 5Bl &)y 50
ST £33 Jw 5 5 ((mly gesls) islesT
s 1,5 oLl s s (o slael (sLaosls)
alasT glle Ll 5 55 e &5 Sl eslizal 1SS
sdde b godd gl and alae o dslie
el dUlg s ae 0 5 0ld (6 S oIl alis
I Sl m e (ool 53 Oliabl e o131
3 ‘.A:"Jf ol 3l S 5 "’-’Jj oo
3550 e 18T b5l sl LT slags S o1l
4Bl ane 5 Sla by el 2285 15 oslind
«(Bouman and Van Laar, 2006) ;¥ 0 5 s o &5

b SGS alie 4 phl 55 2lesT ol s

ORYZAZOOOJ-\A W)LJ&‘ 9 W‘) LS\)J LSJQ.LA)T ‘SLh)La.;j ol WB-.A 65}5}& j—u LSLAC,&JW -Y J)u\>

Table 2. The computed phenological development rates of treatments for ORYZA2000 model calibration and validation

-5 Gl dep il Sedsba gl do b e Al e Gl Ol d>

Code DVRIJ (°Cd)™! DVRI (°Cd)™! DVRP (°Cd)"  DVRR (°Cd)™’
GS1-08 0.000761 0.000758 0.000868 0.002304
GS2-08 0.000857 0.000758 0.000747 0.002441
GS3-08 0.000869 0.000758 0.000796 0.002579
TS1-08 0.000837 0.000758 0.000811 0.002422
TS2-08 0.001128 0.000758 0.000747 0.002441
TS3-08 0.001259 0.000758 0.000733 0.002473
FS1-08 0.000562 0.000758 0.000834 0.002160
FS2-08 0.000631 0.000758 0.000851 0.002198
FS3-08 0.000668 0.000758 0.000845 0.002147
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Table 3. Comparison between observed and simulated phenology based on days after transplanting in

ORYZA2000 model

(5L 5 dmy 5)) adsh as s 5516T P S (S

Panicle initiation (DAT) Flowering Physiological maturity

s &S ol odalin ol (&l and ol odalin ol (g5l 4l ol odalin ol (g5l ands

Treatment code  Observed Simulated Observed Simulated Observed Simulated
GS1-09 34 30 57 51 83 76
GS2-09 39 35 65 60 88 83
GS3-09 43 40 67 64 90 86
TS1-09 36 33 58 56 85 80
TS2-09 39 36 62 61 89 85
TS3-09 42 40 65 65 91 89
FS1-09 40 39 64 62 92 89
FS2-09 44 42 70 65 96 92
FS3-09 47 46 73 69 99 97
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Table 4. Comparison between observed and simulated phenology based on days after emergence in

ORYZA2000 model
(omalS 755 51 de 50) adsl ab s 35T Py S5 5 S )
Panicle initiation (DAE) Flowering Physiological maturity
s XS ol odalin ol (&)l and ol odalin ol (&l and olis odalin ol (g5l ands
Treatment code  Observed Simulated Observed Simulated Observed Simulated
GS1-09 67 63 90 84 116 109
GS2-09 63 59 89 84 112 107
GS3-09 60 57 84 81 107 103
TS1-09 69 66 91 89 118 113
TS2-09 63 60 86 85 113 109
TS3-09 59 57 82 82 108 106
FS1-09 73 72 97 95 125 122
FS2-09 68 66 94 89 120 116
FS3-09 64 63 90 86 116 114

tvo



@wﬂ)‘.&ﬁ\ L;Uﬁo)‘: 48 gazes uﬂLw\ 2 ORYZA2000 J4s )‘ oalainl L &J}j}é J"\J‘ L;)L.u 4:....2 @L’b u‘li))‘ -0 J}.,b-
Table 5. Evaluation results for ORYZA2000 simulations of phonological stages, for the validation data sets

''''' 5555 sad Sl S5l

PR
ot (5,8 o5l ol (g5le 4 ol 5 Sibe
Slaosls slutxs Olme 3l i) Qs O3l i Sl o Ko sl Sl o e s
okl i Mean of measured Mean of simulated RPN .} e gl o Jlo i (gllas
oS S5 e gl iz Number of Values values t 007 Slope of Mo 5l o8 ot o Absolute root Normalized root
Crop phenology variables data pairs (standard deviation) (standard deviation) P(t") linear regression Intercept R? mean square error mean square error (%)
Days after emergence «=slS 4 5 dm las,
Panicle initiation sl az s | Sas 9 65 (4) 63 (5) 0.16" 1.100 -9 0.95 3 4
Flowering time ERIRIPg 9 89 (5) 86 (4) 0.08" 0.837 11 0.80 4 4
Physiological maturity Soidp e S, 9 115 (6) 111 (6) 0.09 0.999 -4 0.93 4 4
Days after transplanting  ¢,I5'ls 1 dw sl s,
Panicle initiation gl s LS5 9 40 (4) 38 (5) 0.15" 1.167 -9 0.96 3 6
Flowering time AU oL 9 65 (5) 61 (5) 0.12" 0.955 -0.2 0.85 4 6
Physiological maturity Ko Shw, 9 90 (5) 86 (6) 0.09" 1.226 -24 0.97 4 5

*: Means simulated and observed values are the same at 5% probability level
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Fig. 2. Simulated versus observed phonological stages for panicle initiation (o), flowering (m) and physiological

maturity (A), for the growing season of 2009 (validation set); Solid lines are the 1:1 relationship; broken lines

are plus and minus standard deviation around the 1:1 line as derived from a data set using variety-seedling ages

combination. A: Days after transplanting; B: Days after emergence
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Simulation of phonological development and growth duration of three rice
cultivars at different seedling ages using ORYZA2000 model

Amiri Larijani, B.}, Z. Tahmasebi Sarvestani?, Gh. A. Nematzadeh®, E. Amiri*
and M. Esfahani®

ABSTRACT
Amiri Larijani B., Z. Tahmasebi Sarvestani, Gh. A. Nematzadeh, E. Amiri and M. Esfahani. 2011. Simulation of

phonological development and growth duration of three rice cultivars at different seedling ages using ORYZA2000 model.

Iranian Journal of Crop Sciences. 13 (3):466-480. (In Persian).

Simulation models are very useful for prediction of rice phonological stages and crop adaptation to different
agroechological systems. The objective of this study was to calibrate and validate the ORYZA2000 model
under optimum production conditions for simulatinig and quantifying of the phonological development and
crop duration of three rice cultivars as influenced by different seedling ages to improve crop management in
rice growing areas of Iran. To calibrate crop parameters and validate of ORYZA2000, field experiments were
carried out in Haraz Center for Development and Extension of Technology, Iran, during the 2008 and 2009
growing seasons. The experiment was conducted as a split plot arrangement in randomized complete block
design with 3 replications. Main plots were three rice cultivars, Tarom, Fajr and Ghaem1, and Sub plots were
three seedling ages consisted of seedlings 17, 24 and 33 days old. Observed crop data set were collected from the
first year field trail for crop parameter estimation in ORYZA2000 and those from the second year for model
validation. The ORYZA2000 model, with range of absolute RMSE values between 3-4 days, had high accuracy
for prediction of different phonological stages of rice cultivars. Considering appropriate ability of ORYZA2000
model in simulation of phonological stages of rice cultivars, it can be used as an appropriate tool for
programming of paddy field management and appropriate decision support system for adaptation trials of

improved and introduced rice cultivars in different agro- climatic regions.

Key words: ORYZA2000 model, Phenology, Rice, Seedling age and Simulation.
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