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Simulation of phonological development and growth duration of three rice
cultivars at different seedling ages using ORYZA2000 model
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Treatment's code s uS°
YAV YFAA
2008 2009

Ere (G3)) el
Rice cultivar ~ Seedling age (days)
|8 33
24
Ghaem1 17
" 33
T;:om 24
17
i 33
7

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

. :FSLES2,FS3 jep,lb 5,055, Y 5 YF Y slaamal® s 5 4 TS1,TS2,TS3 $ad6 035 059, MY 5 YF OV sbaalS s 5 4 :GS1,GS2,GS3

b 35035, MT S TE AV laialE s 5

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

g Sl Ao ppilem e diba el d b g d> o ol p Al e

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

Y. )'\J.Li.:{j\“—\“' Q:‘.‘\'_*' Q:‘.‘\' )'\J'.'Afov\.i;
cg)}cJDWeMJQL&%;QwJ;

Lol (G5l and 55 (o 9 Lo g

vy

4 6}§i’ ZEBL) .::J,f ok Lgﬁf o Il (glaosls
41, (Rinaldi et al., 2003 ) o, 5 Uy bow s
Jla s sl Sl o (ks sy 5l aopilir ek


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.3.3.1
https://agrobreedjournal.ir/article-1-115-en.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1390.13.3.3.1 ]

M S5 P53 g Jorl 5

55 0T sy 0555 sb 5 o olS (5055 p apalS
B[ PN o R W PR P R
5353 b 6 3 5 Sy 0be3 b L
Dl o S ey O3 B 8l 53 alE 5 5b Sl e
20095 dab ( Sy b (6L 51 ey 555 3l
sy ey dsb S 555 eSS0 ol 5 eSS
Ol glaamealS L L ( Sde, b 6,51
59y 3w bl ¢ Jolie 5 (¥ Jgd) sl L0
0055 Jsb ¢ Sbas U il 53 aalS b 5l e
Ay eys3 b S 5 5 S5 s8 Jol e 51K
& e SaemalS (L b sl 5 b B,
Jsb M-zuﬁltf Cadides i (F Jgus) sl 50
VLY Sty Jpame Sy B lejoys
b ‘5ug;,\fpomg;m\{@u.m\;ﬁzw
ORYZA2000 Jd—s .5l ci\kas (Patel, 1999)
wdls (5558 Jorl e Sl 55 (o ey Sl S
S STy Ay 090 d b dde (ST ey Lol iy
&ﬁéjl.aTd.i}?J@Lﬁ.sjfajjTﬁoMon)L&a
5055 e odd s i ol odalive islis
=S sl Ol Ll ol 03l OLES O J g s
35 558 des 1w RMSE 5lie s
Codie ol e gl RMSE, polie aals . lils
# ¥ 5 RMSE, ,sLie 5 55, F LW eSS 550
o 45 2l OLat O 53T el T s Ao
Sla ae ol b (gilw ad godd odaline ,olas
3l (B 5o g (g la e OV &5 ) g0
il e Laosls oS S8, oins 0L R (VL
&) LOT Hlas ol ol g ok 5,57 55 slie Vi) Lt
ol sl QLAY Jg.: 3 codd &;aj\uu‘ S e
byl oedd (g5l ad pslie il il Ll
AST sl azals Sl 5 edcd (6 S 031l s slie £SD
=S by o9 b s el i (gl s palas
rf;.:a_.é} skias Olis oS Wn g Vi) Lo 1 5ol

Lve

Pl

55519 g0 S pu

L oholeT Caliue (slasles )3 god slacs
odd L G5 gad 4 by e (slresls Sl eslin
as gazes 6|, DRATES a4l gl ol dhw g as 9
asaz g L (Y Jgda) Ll aculoes  etuly (slaosls
Glasles )3 sad Glals ol sl Cvy s
O slite 4l Calen o 5 2l sl o2alesT
s My e 53 e slale m Sile ks
53 (DVRR) als 0di ,—y ad> o 5 (DVR]) assy
33 oy S0l s alS
33 (DVRP) a5 JS a5 ad> 0 )3 5 ai b
a0 POl SlaealS ) iy s slaeralS
SlSn 5 Sl 5 E L ol oy gl
31555 slaasl s (Pasuquin et al, 2008)
o s syls Cdslae (Kotera et al., 2004) O, SKes
DVRR s DVRIJ l,ls ((.,Lb) ('55) o235 ¢l "y
sk s s e ey Oles 085 b alie 53 (6
el L s lie 5o oLl a5 5 o055 o) (S
5 YUDVRR 3DVRI gyl 136 5 25 ol -Shoo
sls o, € (Khanal, 2005) JUlt .35 5 5L DVRP
‘w)ﬂbfl-;)‘l-iwu‘)"éﬂw)"ﬁ).(‘L;)“‘S
ol gy Ay Ao e 53 (6 i el sy 6l
5 Sl Lot S el e B
Sl Al o ol (e Ll 2 s (el
23 Voo )3 0l dculoes gai s 1 0I5 (0
o el e 5 03, S sl s ST
23 gad eslial (Lo Hld)
OAD (63w dund 9 0D oUlEe (S 3939 ol o duslie

ol odalive godd (gl ad i o Oyl
ST Ol alas Sl ey &0 540 5 ke Jol o
PSSP (Shens 5 (AU Gl adsl ab

U"”J’:SU up}..a:'-)b.i,\.w\ ol 43\)‘?)“ L;LAJ;J;—


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.3.3.1
https://agrobreedjournal.ir/article-1-115-en.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1390.13.3.3.1 ]

WA ol o o)led s ol 0Lt 215 sl W

S5 om § S
.lailj_,.'z <> ORYZA2000 Je (R opl s
555 gad al oo 03,557 s 61 05l W 5
j-"\'ibj?u’“““)wL:?uhmw“‘JJC’j°L:?
WEUMCJJDL;}NMMTM&@@QE
BN TR IR BTSN ST wopalS ks

5l (57 Olje o i ) e (63,57
S sl sla il 55 (Li et al., 2009) ol LSes
5)50 gl by 4iS ;3 ORYZA2000 Jus 5 5,8
ted Sl 1y Jde ol (YL bl 5 Lsls H1 3 cun)
o5l IS5 Lol 5 s o m K558 ol e (65l

Je 53 (LSl 55 2185 a2l (65053 0 (S5l 4l 5 ol odalin oo oy ds e =Y g

ORYZA2000

Table 3. Comparison between observed and simulated phenology based on days after transplanting in

ORYZA2000 model

(L 51wy 53)) adsh as s 55T A S5 S

Panicle initiation (DAT) Flowering Physiological maturity

Sles &S oks oaline oks (lu 4 ods oaline odi (clwad  eddedalin edd (gilw and

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
(amalS 755 51w 555) sl as s 35T NIy S S
Panicle initiation (DAE) Flowering Physiological maturity
Sles &S oks oaline oks (lu 4 oddodalin  odd (gilw and ol odaline ods (il ad
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
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Table 5. Evaluation results for ORYZA2000 simulations of phonological stages, for the validation data sets
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Fig. 2. Simulated versus observed phonological stages for panicle initiation (©), 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
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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 Ghaeml, 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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