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Modeling of Developmental Stages of Safflower Cultivars in Spring Cultivation
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Table 1: Mean duration (day) of developmental stages of safflower cultivars based on year and planting

date
Flowering to Emergenceto  Emergenceto  Emergence to Planting Planting
ripening ripening flowering heading toemergence date
2003-2004
30 88 57 44 7 May 5
29 82 52 40 6 May 21
34 88 63 45 5 June5
29 83 53 40 5 June21
39 82 52 36 4 July6
37 97 58 34 4 July22
2004-2005
13 13 84 68 13 Mar 5
13 13 77 63 13 Mar19
11 11 73 61 11 Apré
10 10 63 52 10 Apr20
8 8 58 45 8 May5
7 7 52 42 7 May21
6 6 53 35 6 Jun5
4 4 53 40 4 Jun21
2006-2007
34 115 82 66 20 Mar 5
35 108 73 60 17 Marl9
30 98 68 51 12 Apré
31 91 60 50 10 Aprl9
36 81 55 38 9 May5
34 85 51 35 7 May20
47 94 47 35 8 Jun5
45 98 53 36 7 Jun25
2006-2007
31 111 79 59 17 Mar 5
30 104 75 55 13 Mar19
28 94 66 50 12 Apr4
25 86 60 45 10 Aprl9
28 83 56 44 7 May5
30 79 50 33 8 May20
30 80 49 36 5 Jun5
41 92 51 33 5 Jun25
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Correlation coefficients of safflower cultivars developmental stages with meteorological variables.:Tablel
Daily temperature

Day length mean Mean average Minimum mean Maximum mean

Planting to Germination

0.979** (Minimum mean)
0.993** 0.976** (Mean average)
0.935** 0.942** 0.916** (Day length mean)
-0.952** -0.901** -0.899** -0.888** ( Period mean)
Germination to Heading
0.985** (Minimum mean)
0.995** 0.997** (Mean average)
0.874** 0.854** 0.889** (Day length mean)
-0.903** -0.933** -0.909** -0.945** ( Period mean)
Germination to Flowering
0.985** (Minimum mean)
0.996** 0.944** (Mean average)
0.872** 0.854** 0.888** (Day length mean)
-0.931** -0.926** -0.906** -0.946** ( Period mean)
Germination to Ripening
0.956** (Minimum mean)
0.987** 0.990** (Mean average)
0.143 0.206 0.062 (Day length mean)
-0.368 -0.945** -0935** -0.936** ( Period mean)
Flowering to Ripening
0.964** (Minimum mean)
0.994** 0.987** (Mean average)
0.954** 0.947** 0.973** (Day length mean)
-0.788** -0.834** -0.858** -0.788** ( Period mean)

**: Significant at 1% probability
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Table2: Summery of stepwise regression for estimating of developmental stages period of safflower cultivars

_Le\_/e_l of Standard N . L
S|gn|f|c_ant error of Regression SlgnlflcanF Partl_al_ Determ!natlon o
regression regression coefficient level of par_tlal det_er_mlnlng , coeff|C|ent20f Variable
coefficient o determination  coefficient(P.R%) model (R?)
analysis coefficient
Planting to Germination
0.0001 0.28948778  21.53621082 -- -- - intercept
0.0001 0.6233676 -1.70967718 0.0001 0.789 0.789 T min
0.0001 0.00290931 0.00044687 0.0001 0.1029 0.8919 T2 min
Germination to heading
0.0001 12.70544512 208.21049997 -- -- - intercept
0.0001 0.05771818 -0.6026922 0.0001 0.8244 0.8244 DLXT nax
0.0001 0.00006411 0.00052075 0.0001 0.033 0.8574 DL2XT?
Germination to flowering
0.0001 159451623  150.03684852 -- -- -- intercept
0.0001 0.00359596  -0.19059675 0.0001 0.9076 0.9076 DLXT pax
Germination to ripening
0.0001 12.31647440 314.04743657 -- -- - intercept
0.0001 0.03278988  -0.50110242 0.0001 0.8205 0.8205 DLXT ax
0.0001 0.00000896  0.000004675 0.0001 0.0157 0.8361 T mean
Flowering to ripening
0.0001 1.02553196  53.110846448 -- -- -- intercept
0.0001 0.00300816 -0.0620068 0.0001 0.5977 0.5977 T2min

1. DL, Tmax, Tmin, Tmean are day length mean, maximum mean, minimum mean and mean average respectively
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Table3: Observed and estimated data and differences for various developmental stages of safflower cultivars at
2008-2009 in different planting dates

. No. days No. days No. days No. days
No. days (flowering N S A -
o (germination to (germination to (germination to (planting to
to ripening) Lo - - L
ripening) flowering) heading) germination)
2
<
©
(@]
=
=
Q he] - @@ he] i=} @ he] - @ he] - @ k=] - c
Q D 5} Q D 5} Q D D Q D D Q D [} ]
5 ® 2 o b P o b P 3 b P 3 b= s -
s E 3 s £ g & E g & E g o E 2
£ 8 € 5§ % 8 £ % 8 5§ &% 8 5 % 3
1 35 34 6 118 117 1 78 79 1 58 57 0 18 18 Mar 5
-1 31 30 -7 112 108 -3 78 75 1 53 54 0 14 14 Marl9
1 27 28 -6 100 94 -2 65 63 50 49 13 12 Apra
1 25 26 -2 88 87 -1 60 59 1 43 44 -1 11 10 Aprl9
0 26 26 -3 84 81 0 54 54 -1 42 41 0 9 9 May5
2 29 31 -3 81 79 -1 47 46 0 32 32 0 7 7 May20
1 30 31 -2 79 74 1 47 48 -2 32 30 0 6 6 Jun5
8 36 44 -4 81 84 -5 45 50 2 31 29 0 6 6 Jun25
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Table4: Parameters related to regression deviation, observed days and estimated error of developmental stages of
safflower cultivars

Estimated ~ Max of

Deviation from model

error estimated Standard Ot()jsaer;/ed Deve;;prgental
based on  error® (%) q anaar Mean  Range Max Min y g
ranQEZ (%) eviation
9.7 9.7 053 0.3 2 1 1 10.3 to %Trm'.”a“on
anting
Germination to
71 47 1.19 1.1 3 1 2 42 Heading
10.1 8.4 2.05 1.8 6 1 5 59.3 Ge;{”'”at!on to
owering
55 7.7 1.96 41 5 2 7 90 Germination to
Ripening
28.7 28.7 2.9 1.9 10 9 1 31.3 Flowering to
Ripening

1. Maximum deviation from regression divided by observed days multiple 100
2. Range of deviation from regression divided by observed days multiple 100
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Modeling of Developmental Stages of Safflower Cultivars in Spring Cultivation
Shahsavari '*, M. R. and Yasari? T.

Abstract

Awareness of time occurrence of developmental stages of agronomic crops, such as safflower, is very important.
To introduce model for developmental stages of three safflower cultivars, Arak, Sofea and Goldasht by temperature and
day length, planting date, trials conducted in Kabootar-Abad Agricultural Research Station during 2003-2009. To
estimate duration of each developmental stage, the measured duration of each developmental stage considered as the
dependent variable and various temperature variables, day length and combination of them considered as the
independent variables in a stepwise regression procedure. A step of regression was considered appropriate if the highest
R? was accompanied by the significant (p<0.05) regression coefficient and partial R% Days from planting to emergence,
emergence to heading, emergence to flowering, emergence to ripening and flowering to ripening were affected by
planting dates. By increasing temperature, developmental stage durations decreased. Day length had the most effect on
emergence to heading and emergence to flowering duration and by increasing of day length, they decreased. T, and
T2nin Were the variables which entered the regression model and explained about 89% of variation of planting to
emergence period. Periods of emergence to head visible was explained by DLXT s and DL?xT? . in accuracy about
%82. DLXT . Was the only variable which entered the regression model and explained about %91 of variation
emergence to flowering period. DLXT ey and T*mean explained the most variance (84%) of emergence to ripening
period. T2y, Was the only variable which entered the regression model and explained about 60% of variation of
flowering to ripening period. Anticipating of heading, flowering and ripening stages are very important for control of
fruit fly and providing of water irrigation and harvesting combine respectively.

Keywords: Genotype, Coefficient of determination, Day length, Model accuracy, Temperature
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