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Study on the agro-meteorological indices at different phenological stages and yield
of new potato cultivars in winter planting
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ABSTRACT

In order to study agro-meteorological indices at different phenological stages and yield of new potato cultivars in winter
planting in Behbahan Agriculture Research Station an experiment was conducted in randomized complete block design
including 11 cultivars in three replications. The results showed that at tuber bulking stage the highest growth degree day and
helio thermal unit (respectively 1003.97 °C day and 7301.90°C day hr™) belonged to Sante cultivar. The maximum photo
thermal index in all studied cultivars belonged to tuber bulking stage. Evaluation the correlation coefficient between
characters showed that, yield exhibited significant positive correlation with growth degree day (r=0.387) at tuber bulking
stage. The highest plant height (67.90 cm) and minimum days to canopy closure (71.33 days) belonged to Savalan cultivar.
The highest yield (34.28 t ha), heat use efficiency (18.95 kg ha™*°C day™) and helio thermal use efficiency (2.06 kg ha™°C
day hr) were found in Savalan cultivar. According to result Savalan, Ottawa, Jelly, Georgina and Bunba cultivars are
recommended for winter potato planting in Behbahan.

Keywords: Growth degree days, Helio thermal unit, Photo thermal index, Tuber initiation.
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Table 1. Some of the mean-long meteorological parameters of Behbahan Synoptic station during the growth seasons

of potato (2017-2018)

Meteorological parameters January February March April. May
Mean temperature ('C) 135 16.81 21.40 24.23 29.82
Mean maximum temperature ('C) 21.10 23.99 30.41 31.74 38.07
Mean minimum temperature ('C ) 5.90 9.63 12.48 16.73 21.57
Absolute maximum temperature ('C) 26.6 29.80 39.2 38.7 45

Absolute minimum temperature ('C ) 14 0.8 9.2 13.3 18.2
Precipitation (mm) 5.6 42.5 5.6 32.2 5.1

Table 2. Soil physical and chemical properties of site experimental field

Texture EC (dSm™) pH Available P (mg kg™)
8.9

Available K (mg Kg?)
279

Organic carbon (%)

Silty clay loam 3.3 7.8

0.70
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Table 3. Mean comparison of duration (days) and GDD (°C day) requirement at phenological stages in studied potato

Cultivar

Sprout development

Vegetative growth

Tuber initiation

Tuber bulking

GDD Duration GDD Duration GDD Duration GDD Duration
Savalan 400.48bc 47.67c 173.50a 15a 212.10b 15a 995.82a 52ab
Sante 392.30c 46.67c 171.18a 15a 218.92a 15a 1003.97a 53.67a
Ottawa 411.40bc 48.67bc 188.18a 15a 225.83b 15a 969.02abc 51.67ab
Coronada 437.63bc 51.67bc 196.88a 15a 241.25ab 15a 915.67abc 48.67abc
Burren 427.30bc 50.67bc 195.38a 15a 235.83b 15a 932.85abc 49.67abc
Jelly 473.30ab 54ab 198.62a 15a 243.72ab 15a 878.75bcd 46.67bcd
Georgina 407.97bc 51.33bc 196.53a 15a 243.20ab 15a 922.82abc 48.67abc
Ribera 535.13a 59 205.83a 15a 261.75a 15a 791.50d 41d
Bunba 430.83bc 50.33bc 194.20a 15a 234.60ab 15a 940.13abc 50abc
Milva 430.83bc 50.67bc 194.20a 15a 234.60ab 15a 940.13abc 49.67abc
Concordia 517.70a 57.67a 205.68a 15a 255.53a 15a 835.63cd 43.67dc

W5 2,0 B Jleixl mhaw 10 (g5l pixe D9l gt o 10 S yiie By > b o Sl

Means followed by similar letters in each column are not significantly different at 5% of probablity level.
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Table 4. Mean comparison of helio thermal unit (°C day hr%) and photo thermal index (°C day day™) requirement at
phenological stages in studied potato cultivars

Sprout development Vegetative growth Tuber initiation Tuber bulking
Cultivar  Helio thermal Photo-thermal Helio thermal Photo-thermal Helio thermal Photo-thermal  Helio thermal Photo-thermal

unit index unit index unit index unit index
Savalan 2480.76b 8.39a 1479.13a 12.23a 1989.84a 14.81a 7272.20ab 19.42ab
Sante 2376.17b 8.40a 1479.57a 11.95a 2007.40a 14.89% 7301.90a 18.82cd
Ottawa 2487.93b 8.45a 1458.62a 12.55a 2116.60a 15.05b 7011.73ab 18.75d
Coronada 2486.40b 8.47a 1566.68a 13.13a 2246.73a 16.08ab 6564.27abcd 18.81d
Burren 2752.73b 8.43a 1548.65a 13.03a 2209.48a 15.72ab 6718.47abc 18.77d
Jelly 2643.33b 8.73a 1674.89a 13.24a 2150.71a 16.25ab 6306.3bcd 18.87hcd
Georgina 2505.92b 7.96a 1647.78a 13.10a 2191.40a 16.21ab 6516.22abcd 18.80d
Ribera 3571.19a 9.07a 1778.10a 13.71a 2131.04a 17.45a 5684.59d 19.41bcd
Bunba 2681.87b 8.50a 1574.11a 12.95a 2120.32a 15.64a 6816.68abc 18.85hcd
Milva 2681.87b 8.50a 1574.11a 12.95a 2120.32a 15.64a 6816.68abc 18.85hcd
Concordia 3399.68a 8.96a 1742.42a 13.75a 2206.98a 17.04a 5998.56¢d 19.50a
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Means followed by similar letters in each column are not significantly different at 5% of probablity level.
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Table 5. Mean comparison of stem number, plant height, days to canopy closure, yield, heat use efficiency and helio
thermal unit use efficiency in studied potato cultivars

Stem Plant height ~ Days to canopy

Heat use efficiency ~ Helio thermal unit use efficiency

Cultivar —iger (cm) closure (kg ha*°C day™) (kg ha*°C day hr')
Savalan 3.47ab 67.90a 71.33e 18.95a 2.60a
Sante 3.40ab 32.77f 83.00bcd 13.38d 1.84e
Ottawa 1.87c 42.20c 79.32bcd 18.92a 2.59%
Coronada 2.67bc 43.67de 84.33abc 14.90cd 2.04de
Burren 3.83a 46.43cde 82.33bcd 14.27d 1.94e
Jelly 1.87e 60.07b 82.00bcd 17.38abc 2.38abcd
Georgina 2.73bc 53.00c 76.67de 18.58ab 2.55ab
Ribera 3.33ab 50.73cd 85.67abc 15.81bcd 2.17b-e
Bunba 3.27ab 46.20cde 81.33bcd 17.94ab 2.46abc
Milva 2.73bc 37.73e 86.00ab 15.06¢d 2.07cde
Concordia  2.60bc 44.60de 90.33a 10.16e 1.39f
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Means followed by similar letters in each column are not significantly different at 5% of probablity level.
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