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Table 1 - Study period in each station

Al J A Shls 2 Ol 5Ll sl
Gharakhil Hasanabad Parsabad
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1995-96 2000-01 1989-90
1999-00 2002-03 1990-91
2001-02 2003-04 1991-92
2002-03 2004-05 1998-99
2003-04 2005-06 1999-00
2004-05 2006-07 2000-01
2005-06 - 2001-02
2006-07 - 2002-03
_ - 2003-04
_ - 2004-05
- - 2005-06
_ - 2006-07
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Fig. 1. Coefficients of determination of the best fitted functions for prediction of different phenological stages in Pasabad station
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Fig. 2 . Coefficients of determination of the best fitted functions for prediction of different phenological stages in Hasanabad station
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Fig. 3 . Coefficients of determination of the best fitted functions for prediction of different phenological stages in Gharakhil station
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Table 2 - Error analysis of regression models for prediction of wheat phenology in Parsabad station

QJJJ....AA-\:-J& (<

MAE &w;) sldas Y ) slaws Nty
RMSE value p- R?

(Day) d c b a e Jde
8.1 12.5 0.001** 0.792 446.1 -10.4 -445.6 10.1 3 1
89 13.0 0.000** 0.754 - 94.6 263.1 -16.1 2 2
8.1 12.0 0.000** 0.792 408.0 - -394.5 7.7 2 3
9.7 12.3 0.000** 0.780 2214 34.3 - -6.2 2 4
14.1 16.6 0.002%* 0.563 - - 865.4 -4.6 1 5
10.2 13.0 0.000** 0.732 - 118.9 - -6.8 1 6
10.0 12.0 0.000** 0.773 300.9 - - 2.7 1 7
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Table 2 - Continued

Y Jad aslsl

03 4oty a0 (O

MAE Ogem S5 e ol o Sl Nty
RMSE p-value R’
(Day) d c b a P Je
16.3 22.2 0.211 0.350 127.3 -1153.7 -14.7 1110.4 3 1
18.2 22.7 0.208 0.248 - 407.8 9.4 -241.7 2 2
17.0 21.6 0.118 0.322 79.7 - -9.7 51.8 2 3
18.1 23.6 0.290 0.202 60.1 895.4 - -793.8 2 4
18.0 21.9 0.075 0.241 - - -11.5 154.1 1 5
19.3 22.8 0.139 0.173 - 1374.3 - -1181.1 1 6
18.2 23.0 0.157 0.159 108.2 - - 12.2 1 7
o, e d> s (C
MAE Ogm S5 sJde ol o Sl
RMSE p-value R? Jas a8
(Day) d c b a P
7.4 11.3 0.017* 0.625 0.6 4.9 1.3 123.5 3 1
9.9 14.5 0.125 0.315 - -0.3 5.1 166.7 2 2
8.5 12.0 0.014* 0.537 0.5 - 5.8 155.1 2 3
7.5 10.8 0.005%* 0.619 0.7 6.0 - 117.5 2 4
9.9 13.9 0.037* 0.314 - - 4.8 165.0 1 5
11.6 14.9 0.092 0.219 - 34 - 149.6 1 6
12.5 16.0 0.281 0.096 0.3 - - 171.4 1 7
Osladdicws d> 0 (5
?I/I):;i; RMSE p-value R? Doy Sadd ol 5'-'.‘:'* EVINTY
d c b a T
6.8 9.5 0.099 0.451 71.5 -31.3 -2287.3 3373.6 3 1
7.7 10.2 0.142 0.298 - 5.1 -23.6 2229 2 2
7.6 9.9 0.101 0.340 12.1 - -394.1 739.8 2 3
7.6 10.2 0.145 0.296 -0.2 4.9 - 186.9 2 4
8.2 10.8 0.188 0.140 - - 125.2 4.5 1 5
7.6 9.8 0.044* 0.296 - 4.7 - 185.7 1 6
8.0 10.2 0.080 0.234 3.6 - - 172.9 1 7
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Table 2 - Continued
Oals Jf a0 (o
MAE Oge 55 sde sl i %
RMSE p-value R? BEVINLY
(Day) d c b a Bos
4.1 6.7 0.007%* 0.686 185.1 1.2 14 -0.9 3 1
6.1 8.9 0.072 0.380 - 2.3 0.9 179.3 2 2
4.4 6.6 0.003** 0.661 199.6 - 2.3 -5.9 2 3
4.6 6.7 0.003** 0.651 177.4 2.2 - 5.7 2 4
6.8 9.2 0.053 0.277 - - 2.7 198.2 1 5
6.5 8.6 0.022* 0.366 - 2.9 - 178.6 1 6
5.1 8.0 0.008%* 0.459 126.7 - - 1.7 1 7

O (g e = 0 (o

MAE Oge S5 sBde sl i %
RMSE p-value R NEVINLY
(Day) d ¢ b a B
53 8.4 0.135 0.413 -81.1 44.0 40.7 192.3 3 1
6.2 8.7 0.141 0.299 - 3.6 -0.2 198.6 2 2
6.3 8.9 0.165 0.279 6.9 - -3.6 200.2 2 3
6.2 8.7 0.140 0.301 -0.4 3.8 - 199.1 2 4
7.0 9.8 0.509 0.037 - - 0.6 223.7 1 5
6.2 8.4 0.044* 0.297 - 34 - 196.1 1 6
6.7 9.3 0.211 0.127 1.8 - - 206.2 1 7

MAE Ogm S5 I ol o Sl
RMSE p-value R? Jas a8
(Day) d [ b a s
5.4 7.6 0.024* 0.594 0.7 294.0 -174.1 -8.7 3 1
6.7 10.0 0.236 0.231 - 31.4 125.5 -8.0 2 2
6.3 8.5 0.040* 0.442 0.4 - 109.5 67.9 2 3
5.8 7.7 0.013* 0.547 0.5 145.0 - -18.2 2 4
6.7 9.6 0.084 0.228 - - 135.0 4.3 1 5
6.8 9.8 0.119 0.191 - 137.2 - 3.5 1 6
6.7 8.9 0.030* 0.334 0.5 - - 242.2 1 7
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Table 2 - Continued

Y J'}b aslsl

JoS (S b 0 (2

MAE Oge 55 Bde ol i % Nty
RMSE p-value R?

(Day) d ¢ b a e Jde
4.6 6.5 0.082 0.474 567.4 -528.6 710.7 -76.8 3 1
5.2 7.4 0.184 0.265 - -212.1 448.1 93.3 2 2
5.2 7.2 0.135 0.305 292.2 - 196.3 -163.1 2 3
5.8 7.7 0.303 0.195 2879 102.6 - -99.1 2 4
5.4 7.2 0.085 0.260 - - 2294 -1.9 1 5
59 7.7 0.207 0.129 - 154.3 - 11.5 1 6
59 7.6 0.174 0.148 391.3 - 1.2 1 7
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Table 3 - Validated regression models in Parsabad station

> gl S S5 sldke (@) skezs! o
OAS o Al 0 LP =-2/7 +300/9(Tmean )_0/6508 0.01
Osls Blu d LP=117/5+6/0(Tmean )+0/7(P) 0.01
Osls At Al LP =185/7 + 4/ 7(T min) 0.05
bsls 8 d e LP = -5/9+2/3(Tmin )+199/6(P)" **1° 0.01
OAE (5 o im0 LP =196 /1 + 3/ 4(T min) 0.05
OAS (g s Al o LP = —18/2 +145/ 0(Tmean)0/1928 +0/5(P) 0.05
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Fig. 4 . Observed and predicted dates of wheat phenological events in Parsabad station
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Prediction of winter wheat phenology using meteorological data

in three different climatic regions of Iran

S. F. Ziayee asl *, A. Khalili ** and N. Ghahreman ***

Abstract

Wheat (Triticum aestivum) is one of the major crops in the world and Iran. Any plan for
improvement of wheat yield requires sufficient information on different stages of crop life cycle
and the effects of meteorological parameters. The purpose of this study was developing suitable
regression models for prediction the length of pheonological stage of winter wheat in three
different regions of Iran namely; Parsabad, Gharakheil and Hasanabad and using daily
maximum, minimum and average temperature, relative humidity and total rainfall in each
phenological stages. The models were developed and tested in existing record period (14, 10 and
eight years for three stations respectively). The best form of equation between meteorological
variables and length of pheonological stage were chosen out of four different types of linear,
logarithmic, exponential and power based on the R?, RMSE, MAE statistics at 95 and 99% level
of significance. The comparison between simulated and observed dates of phonological events
was done using index of agreement. The results showed that in the case of Parsabad station
except for tillering and ripening stages, the relation of other stages were significant at 95% level
of confidence. In the other stations, less number of equations was significant. Due to complexity
of agricultural systems, annual variation of meteorological variables and their interactions, to
come to valid conclusions, all the models should be tested at other stations of Iran.
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