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Figure 1- The zonation based on climate changes in Khorasan Razavi Province and position of experimental stations (Esmaili
etal., 2011-2012).
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Figure 2- Average temperature (A), maximum temperature (B) and minimum temperature (C) in experimental stations of
Khorasan Razavi province.
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Figure 3- The status of average temperature (A), maximum temperature (B), minimum temperature (C) and diurnal
temperature variation (D) in experimental cities.
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Table 1- The stepwise regression equations based on average temperature
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2nd eq. 1nd eq.
Kt lawgio )l sy
Tamarch . -0.549 - - -0.047 - -
Average temperature in March
Tangr. O2079,8 Lawgie ‘:’)‘)f ) ) _ _ _ 0.041 _ _
Average temperature in April
Tamay o)l bugio 0> 420 - -0.393 -0.327 - -0.251 -
Average temperature in May
Taune 5 bugie ol a2 - - - - - 0.524
Average temperature in November
Bo beo Sl 020 10.913 10.703 10.960 1.897 8.488 0.756
Intercept
R? S A 0.54% 0.065* 0.85 0.71% 0.87* 0.70*

Coefficient of determination

*-All relationships are significant at the 5% level.
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Table 2- The stepwise regression equations based on minimum temperature
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Parameter Interpretation Gonabad Nishabour Sabzevar Heydarieh
Tisan, @ olp ey 0.168 - -
Minimum temperature in January
Timarch |l Jilo S a2 -0.336 0.504 - -
Minimum temperature in March
TiApriI ) "%,:.))9)3 JSI» ‘—’)l)> .4?)3 ) -0.299 _ _ —
Minimum temperature in April
Tinay Cadger)l Joi> &l 423 - -0.415 0311
Minimum temperature in May
Ting N Mdye Jolas @l > .4?)3 0.848 ~ ~
Minimum temperature in August
Tiog, el o)l e - - 0.124
Minimum temperature in October
Tinoy o obl il ':")I)>. ) _ 0.256 _
Minimum temperature in November
lawe 51 o
Bo P 17.816 19.115 8.605 0.629
Intercept
R2 O G po 0.75* 0.79* 0.83* 0.98*

Coefficient of determination

*-All relationships are significant at the 5% level.
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Table 3- The stepwise regression equations based on maximum temperature

s - .e s . A Sy ool
] ol kLS sl N9y Ti)rbat-e)j oy
Parameter Interpretation Gonabad Nishabour Sabzevar - Ghoochan
Heydarieh
Txvarch -.xml She oyl is?)a 0516 ~ B ~ B
Maximum temperature in March
TXApril Q:,’,-))g)ﬁ ):'ﬂ‘\> CJ)|)> .4?)'\‘ ) -0.654 _ _ _ _
Maximum temperature in April
TXMay Cuggd)] 1> Sl a3 - -0.338 -0.046 -0.206 -
Maximum temperature in May
Txoct, ) R /‘75"\> C’)IP ?‘?)‘3 _ _ -0.046 _ _
Maximum temperature in October
TXNov. S o)l ey - - . . 0.494
Maximum temperature in November
Bo hee Sl B0 15.143 12.326 3.215 8.955 -0.470
Intercept
R? S A 0.74* 0.70% 0.76* 0.81* 0.81*

Coefficient of determination

*-All relationships are significant at the 5% level.
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Table 4- The stepwise regression equations based on diurnal temperature variation
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Parameter Interpretation Gonabad Nishabour Sabzevar
il 39,5l ) 5503
Tdmarcn | il Sl e S -0.441 - -
Diurnal temperature variation in March
g 8 59yl <)l SMs |
Tdapri _ (1229958 )9yl ©)ly> 4>)> <@ ’ _ 0.424 _ _
Diurnal temperature variation in April
Tdlmay eyl jp,led Sl > S - - -0.123
Diurnal temperature variation in May
292865 59,85k )l > BB
Tdsep. Diurnal temperature variation in 0.922 -
September
Tdnov.  ctlpald ol ap - 0.051
Diurnal temperature variation November
Bo hee Sl o2 17.149 -14.959 1.702
Intercept
R? O G pl 0.76* 0.70* 0.76*

Coefficient of determination

*-All relationships are significant at the 5% level.
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Figure 4- The zonation of studied areas for saffron cultivation based on average temprature (A), maximum temprature (B),
minimum temprature (C) and daily temperature difference (D) parameters.
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Abstract

Saffron is cultivated in most part of Iran, because of low water requirement and well
adaptation to diverse environmental condition. In recent years, for many reasons such as low
water requirement, saffron cultivation areas has been increased especially in Khorasan Razavi
province. Temperature is one of the most important factors in saffron flowering phenomena.
The aim of this research was to evaluate the response of saffron to temperature in Khorasan
Razavi province counties (Torbat-e-Heydarieh, Gonabad, Nishabour, Sabzevar and
Ghoochan). Climatic data (monthly minimum, average, maximum temperatures and diurnal
temperature range) and saffron yield data were collected for past 20 years period. The
stepwise regression methods were used to remove extra parameters and only keep the most
important ones. By using these equations and ArcGIS software zoning, Spline method was
find the best for saffron crop zoning. The results of linear regression in Gonabad showed that
minimum, maximum and average temperature and also diurnal temperature range in March
and April months had the greatest impact on saffron yield. For each of the four indices (the
minimum, maximum and average temperature and also diurnal temperature range) the best
area for saffron cultivation was the southern part of the province (particularly Gonabad); so
by increasing distance from this area to north areas (such as Kashmar, Torbat-e-Heydarieh,
Sabzevar, Nishabour, Mashhad and finally Ghoochan) saffron yield reduced by 30 to 50
percent. Therefore, the northern areas of the province had relatively low saffron yield.
According to result of this research, saffron yield in Khorasan Razavi province was
significantly influenced by temperature parameters. Flowering which basically is the most
important stage of plant growth, is directly setting up with temperature.
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