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Prediction of Phenological Development Stages of Safflower cv. Goldasht Based on
Temperature and Day Length in Isfahan Region in Iran
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Table 1. Correlation coefficients of safflower cv. Goldasht phenological development

stages with meteorological variables

Daily temperature ;s, 4ls glos

Minimum mean
Mean

Day length mean
Period mean

Minimum mean
Mean

Day length mean
Period mean

Minimum mean
Mean

Day length mean
Period mean

Minimum mean
Mean

Day length mean
Period mean

Minimum mean
Mean

Day length mean
Period mean

Jila S
oS

535 dsb Kl
233 d b Sl

S S
oS

595 dsb oSl
SRR

S S
oSl

535 dsb St
233 d b Sl

S S
oSl

535 dsb St
0053 Jsb ke

Sl S
oSl

535 dsb St
0053 Jsb oSk

A Sl Jola St oSl 595 dsb oSk
Maximum Minimum Mean Day length
mean mean mean
Planting to Emergence ool jw b ouls”

0.977*

0.995* 0.993

0.916™ 0.942% 0.935*

-0.881* -0.897* -0.899* -0.952*
Emergence to Heading 23 455 6 Ol jw

0.985*

0.997* 0.995™

0.889™ 0.854™ 0.874*

-0.945* 70.909* 70.933* -0.903*
Emergence to Flowering a8 6 Ood juw

0.984*

0.996™ 0.996™

0.834* 0.784* 0.810*

-0.982* -0.963* -0.976* -0.903*
Emergence to Maturity S oww) 6 O0d

0.964*

0.992* 0.990™

0.109 0.247 0.180
-0.884* -0.898* -0.899* -0.473
Flowering to Maturity —  Fowwy b pul

0.954*

0.984* 0.992*

0.954* 0.916* 0.943*

-0.746* -0.840* -0.809* -0.749*

**: Significant at the 1% probability level.
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Table 2. Summery of stepwise regression for estimating of duration of phenological
development stages of safflower cv. Goldasht

| e R gt et s gredlaslabe 0peScnpe Dlaeeladl ez el
Jbe Sa ot 03l O B ocapd D35l ne
Sl ac i
Oy S5
Variable! Coefficient Partial Significant Regression Standard Probability
of coefficient of level of coefficient error of level of
determination  determination partial regression  significance
of model (R?) (P.R?) coefficient of coefficient of
determination regression
coefficient
Sowing to Emergence oo pa B bl
Intercept 4= 3l 22 - - - 33.48645406  1.19272015 0.0001
T mean 0.7873" 0.7873 0.0001 -1.79620603  0.11908822 0.0001
T3 max 0.8944™ 0.1076 0.0001 0.00044687  0.00004571 0.0001
Emergence to heading 88 455 6 Ol jw
Intercept 145l o2 - - - 194.59439597 19.03662951 0.0001
DL X Tiax 0.8457" 0.8457 0.0001 -0.556399465  0.08684138 0.0001
DL? X T?ax 0.8776 0.0319 0.0001 0.00047619  0.00009676 0.0001
Emergence to flowering a8 6 ool juw
Intercept 4= 3l 22 - - - 139.62255906  2.03184361 0.0001
DL X Tax 0.9447™ 0.9447 0.0001 -0.17344716  0.00432761 0.0001
Emergence to Maturity oy 6 O0d
Intercept 145l o2 - - - 291.8805142  16.06907982 0.0001
DL X Tax 0.8263" 0.8263 0.0001 -0.50596864  0.05697893 0.0001
T2 mean 0.8464 0.0200 0.5830 0.0661398 0.01900505 0.0001
Flowering to Maturity = oy 6 ol
Intercept 143l o2 - - - 7.95697085  3.43942215 0.0001
T min 0.5830" 0.5830 0.5830 -2.17469491  0.18971641 0.0001

CAEL o 5 3y ge 095 (b Sl a5 80ke 5 Sl 5 STl o S0le sy db ke w5« TMean, T min, T max, DL—()
1. DL, Tmax, Tmin , Tmean are; day length mean, maximum mean, minimum mean and mean of temperature,

respectively.

(Ayon et al., 2005)

1/D = 0.38 - 0.07 Tynean + 0.0012T mean”

S 59, FY/FOT u—iL—ﬁ 35—z 59y PV

Jb)bd)‘@&@)l]))b))bd)bd%
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Fig. 1. Mean temperature and day length (at light intensity of 0.001 calc_m'zmin'l before
sunrise and after sunset) during the year in Esfahan (adapted from Khajehpour, 1998)
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Table 3. Observed and estimated data and differences for various phenological development stages of safflower cv. Goldasht in different sowing dates in
2008-2009 growing seasons

S )b Ol o b 2387 51 55 b o sy b 0dd G 5l 5, RN S Ay B O Gl S Sy b S5 5,
Planting No. days (sowing to emergence) No. days (emergence to heading) No. days (emergence to flowering) No. days (emergence to maturity) No. days (flowering to maturity)
date
ol odaline >)}Tﬁ =] ol odaline J)}Tﬂ oM ol odaline :)}Tﬁ oD ol odalie :))ij oM o ld odalive :))ij oM
Observed  Estimated Difference  Observed Estimated Difference Observed Estimated Difference Observed Estimated Difference Observed Estimated Difference
5 March 17 15 2 55 60 -5 76 72 4 109 118 -9 33 44 -11
20 March 14 15 -1 52 57 -5 71 70 1 101 107 -6 31 30 1
5 April 13 10 3 48 52 -4 60 62 -2 90 101 -11 27 23 4
20 April 10 10 0 41 43 -2 56 57 -1 83 88 -5 26 24 2
5 May 9 9 0 39 41 -2 51 51 0 79 85 -6 25 25 0
20 May 8 7 1 30 36 -6 42 47 -5 75 82 -7 29 23 9
5 June 6 5 1 28 31 -3 44 46 -2 73 76 -3 30 28 2
20 June 6 5 1 27 29 -2 45 41 4 77 75 2 40 33 7

il 15, I8 (S5 e Db (s 355T 1 sl Ol 5 o oalin 053 b ¢ g 85 51 ol b dad e (sl el —F I
Table 4. Parameters associated to regression deviation, observed duration and estimated error for phenological development stages of safflower cv.

Goldasht
odalive 093 Jsb Deviation f . _ 357 5 sl ST bl 3557 5 sllas
. . eviation from regression B 3 ol il
(G3)) o Y 3 S ' (4o " (4o ys) b
Observed ol S el oSl sk Ol >t Max. of estimated Estimated error
Phenological development o du&a;tlon Min Max Range Mean Standard error (%) * based on range
stage ES PRI (day) deviation (%)
Sowing to Emergence O o b 2 10.5 -2 2 4 0.9 1.2 19.0 38.1
Emergence to Heading Gb gy b o G 43.4 -4 3 7 15 21 9.2 16.1
Emergence to flowering NIRRT 59.0 -4 5 9 2.9 3.4 85 15.3
Emergence to maturity WY INT 92.6 -8 7 15 4.8 43 8.1 16.2
Flowering to maturity Sty b 2 318 -2 9 11 3.0 3.2 28.3 34.6
1. Maximum deviation from regression divided by observed duration x 100 Vo X o odalie 053 s p e O g 85 51 oLl ST =\
2. Range of deviation from regression divided by observed duration x 100 Voo X o odaltie 053 Jgb p s Oppn B 5 31 O3l il aials = ¥

v
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