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Fig2. Safflower heading stage at the Kabootar Abaad in
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Fig3. Safflower flowering stage at Kabootar Abaad in

spring of 2010
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Table 1- Stepwise regression summery for estimating development stages period of Zendeh Rood cultivar

. Partial Significant Standard _Leygl of
Determination . . significant
. - determining level of Regression error of - .
Variable  coefficient of . . . - regression  Vif Tol
model (R?) coefficient partial coefficient regression coefficient
(P.R?) determination coefficient .
analysis
Planting to Emergence
intercept - - - -0.00104729  0.00774663 0.1634
Tmean 0.7569 0.7569 0.0001 0.00647526  0.00037847 0.0001
Emergence to heading
intercept - -- -- -0.000668603  0.00010208 0.0001
DLXTmax 0.8588 0.8588 0.0001 0.00006432  0.00198975 0.0001
Emergence to flowering
intercept - - - -0.00727904  0.00054296 0.0001
DLXT max 0.9537 0.9537 0.0001 0.00005064  0.00000115 0.0001
Emergence to Ripening
intercept - - - 0.23629162  0.00467516 0.0001
Tmax 0.9715 0.9715 0.0001 -0.00925181  0.00033790 0.0001 3.08 0.325
T4min 0.9955 0.0239 0.0001 0.00000147  0.00000010 0.0001 3.08 0.325

1. DL, Tmax, Tmin, Tmean are day length mean, maximum mean, minimum mean and mean average respectively.
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Table 2- Observed, estimated data and their differences for various development stages of Zendeh Rood cultivar in
different planting dates and daily aggregation equal to one at 2008-2009

No days (planting to

No. days (Emergence to

No. days (Emergence to No. days (Emergence to

§ Emergence) Heading) flowering) ripening)
o o o 3 ke ° 3 e) o 3 o ° 8
£ ° g S g 2 S g 2 g g 2 £
g 2 = o 2 = o 2 = S 2 £ S
- Q = b= Q = b= Q = b= Q = E
= ° 8 S ° 8 S ° 8 S ° 8 S
12/15 19 17 2 57 55 2 80 84 -4 112 114 -2
12/29 14 15 -1 54 51 3 76 82 -6 106 112 -6
1/15 12 13 -1 50 48 2 64 68 -4 95 98 -3
1/30 11 11 0 44 43 1 60 67 -7 87 87 0
2/15 9 11 -2 41 43 -2 54 60 -6 82 82 0
2/30 8 7 1 32 31 1 47 48 -1 79 76 3
3/16 6 6 0 31 31 0 50 49 1 78 79 -1
4/2 5 6 -1 30 32 -2 50 46 4 91 82 9
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Table 3- Parameters related to regression deviation, observed days and estimated error of Zendeh Rood cultivar
development stages and daily aggregation equal to one

Deviation from regression Max of ! Estimated %error
Developmental Observed -
stage days Min Max Range Mean Standard estimated based on range
deviation error (%) (%)
Planting to 105 2 2 4 1 12 19 38.1
Emergence
Emergence to 424 2 3 5 16 17 7 118
Heading
Emergence to 60.1 7 4 11 41 36 116 183
flowering
Emergence to 91.3 6 9 15 3 45 9.8 16.4
Ripening

1.Maximum deviation from regression divided by observed days multiple 100 o ju o Fd> 0,98 Job » pundi Joo I Bl pouil Gllao ju3 S Tas 1 cowd )l -
2.Range of deviation from regression divided by observed days multiple 100  wo yas 56 i 0530 Job 2 pudi Joo 31 Bl poil b 51 i Le Y
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Abstract

To improve agricultural practice, it is important to predict the length of development stages of crop species by
environmental factors. When irrigation, nutrition, and other production factors are under control, the climatic
conditions can determine the length of the development stages. Temperature and day length are the most important
factors of plant development. To determine the rate equation of the development stage of a safflower cultivar
named Zendeh Rood, the climatic elements of temperature, day length, and their combination were used. For
variation in temperature and day length, this cultivar was planted on multiple dates and years. Stepwise regression
was used to determine the best equation for the relationship between development rate and these variables. As the
season progressed and the weather became warmer, the rate of different development stages increased, and as a
result, the length of their development stages decreased. The standard deviation of the equation for the stages of
planting to emergence, emergence to heading, flowering, and ripening were 1.2, 1.7, 3.6, and 4.5 days,
respectively, which in turn shows the adequacy of the rate equation. Determination of coefficients for the stages
of planting to emergence, emergence to heading, flowering, and ripening were 75.69, 85.88, 95.37 and 99.55
respectively. According to the different nature of development stages and the effect of temperature and day length
on these stages, it was indicated that their contribution to determine the length of development stages was varied.

Keywords: Day Length, Development Stages, Safflower, Rate Equations, Temperature
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