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Abstract

Background and Objectives

Considerng stochastical nature of precipitation and temperature and high dependence of the eco-
phenological timing traits on them, the present study was conducted with the aim of estimating
eight eco-phenological traits of rainfed wheat including planting date, emergence date, flowering
date, maturity date and length of each stage of growth in Golestan province.

Materials and Methods

First, studied traits were determined by daily data of maximum and minimum temperature and
precipitation of 33 meteorological stations in the 26-year common statistical period (1991-2016).
Then, these traits were calculated based on frequency analysis by SMADA software package for
25, 50, 75, 85 and 95 percent occurrence probability level. Planting date was determined based
on the first precipitation equal to or more than 25 mm over a period of 10 consecutive days in
December. Also, length of each growth stages was determined based on the concept of Growing
Degree-Days (GDD). Finally, zoning maps of eco-phenological traits for different occurrence
probability level were produced by ArcGIS software. In order to verify estimated eco-
phenological traits values, findings from various field scale researches in Golestan province were
used. The results showed that estimations and zoning maps wrere done with good precision.

Results

The results showed that the effect of occurrence probability level was significant on all variables,
so that with increasing occurrence probability level several important changes were observed:
first, a significant postponement of dates of planting, emergence, flowering and maturity; second,
a significant increase in the length of planting to emergence; and finally, a significant reduction
in the length of the emergence to flowering, flowering to maturity and planting to maturity
stages. Zoning maps showed that the suitable planting date for rainfed wheat in 90 percent of
Golestan province area for occurrence probability levels of 25, 50 and 75 percent was before 10
December and for 85 and 95 percent occurrence probability levels in 78 and 90 percent of the
province area was from 1-20 December and 21 December to 9 January, respectively. Emergence
date of rainfed wheat in more than 90 percent of the Golestan province area for the occurrence
probability levels of 25 to 95 percent was calculated until 20 December, until 4 January, 21
December to 19 January, 5 January to 3 February and 20 January to 18 February, respectively.
Also, flowering date of rainfed wheat was obtained 4 April to 4 May in 95 percent of the
province's area for 25 percent occurrence probability level, 5-20 May in 86 percent of the
province's area for 50 percent occurrence probability level, 20 April to 20 May in 95 percent of
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the province's area for 75 percent occurrence probability level, 5-20 May in 75 percent of the
province's area for 85 percent occurrence probability level, and 5 May to 4 June in 93 percent of
the province's area for 95 percent occurrence probability level. In terms of maturity date, the
results showed that this date in more than 90 percent of the Golestan province's area was 21 May
to 4 June for 25 percent occurrence probability level, 21 May to 20 June for 50 percent
occurrence probability level, 5-20 June for 75 percent occurrence probability level, and 5 June to
5 July for 85 and 95 percent occurrence probability levels.

Discussion

Based on the average of all weather stations, the increase in occurrence probability level from 25
to 95 percent (risk reduction from 75 to 5 percent) delays the suitable planting date, dates of
germination, flowering, and maturity of rainfed wheat by 37, 56, 35 and 28 days, respectively. It
also increases the length of planting to germination stage by 19 days while decreases the length
of germination to flowering, flowering to maturity stages, and total season by 22, 8 and 10 days,
respectively.

Keywords: Occurrence probability, Planting date, Precipitation, Temperature
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Figure 1. Location of weather stations
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Table 1. ANOVA test results on ecophenological traits affected by occurrence probability level

SOV. Date n Date Ger.

Planting Germinatio Plant.to Flowering Ger. to
Date Flow. Date

Maturity Flow.to  Season
Maturity  Length

Between groups
Within groups 91.73 265.51 236.53
CV. 0.92 0.55 0.58
Sig. level 0.000 0.000 0.000

7043.34 15787.99 1856.55 6062.10 2465.52 370542 299.15 721.61
194.76  109.51  206.57 17.28 298.86

0.11 0.76 0.13 0.09

0.000 0.000 0.000 0.000 0.050

* Freedom degrees of between and within groups are 4 and 155, respectively.

Table 2. Means comparison of ecophenological traits of rainfed wheat at different occurrence probability

levels
. . Occurrence probability level (%0)
Ecophenological trait Type 5 50 75 85 95
) 1 Calculated 2.88¢ 7.19¢ 14.94° 24.00° 40.13°
Planting date Actual 30 70 15¢ o4b 40°
L ) Calculated 21.28° 31.25¢ 44.94° 57.09° 77.97°
Germination date Actual 29° 321 45° 57" 78
) - Calculated 18.41¢° 24.06% 30.00" 33.09% 37.84°
Planting to germination Actual 19¢ 24% 30 33 3g?
) 3 Calculated 29.59° 39.19¢ 47.69° 55.50° 64.94°
Flowering date Actual 30° 39¢ 48° 56" 65°
- . Calculated 127.31° 126.94° 121.75° 117.41° 105.97¢
Germination to flowering ., 128° 127° 122 118" 106°
) . Calculated 9.19¢ 15.63¢ 22.53° 28.47° 36.75°
Maturity date Actual o 16° 2o3b ogb 372
) . Calculated 41.59° 38.44° 36.84" 34.97% 33.81¢
Flowering to maturity Actual 422 39P 370 35ed 349
Season lenath Calculated 187.31° 189.44% 188.59° 185.47*®  177.63"
9 Actual 188° 190° 189° 186% 178°

Dates were defined based on solar calendar. Hence, 1 and ? represent days after the 22 Nov. and * and * represent days

after the 21 March and the 22 May, respectively.
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Figure 2. Zoning of different ecophenological traits of rainfed wheat at 50% occurrence probability level
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