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Abstract

Introduction

Determination of the most suitable time for crop planting is one of the basic requirements to
gain the highest yield and income. Planting date is one of the most important factors in growth,
development and yield production in potato planting effects of temperature fluctuations on
growth and tuber abnormality and inappropriate quality comes from the special features of the
that region being uncontrolled by farmers.

Materials and Methods

This study was conducted in 2015-2016 in research station of Faculty of Agriculture, Ferdowsi
University of Mashhad as split-plot based on Complete Randomized Block Design with three
replications. Treatments were combination of four planting dates (March 5%, March 19, April
3th and May 4™) as main plot and three potato cultivars (Agria, Fontane and Sante) as sub-plots.
Harvesting was done 90 days after 50% of emergence.

Results and Discussion

Number of stem per plant as one of the effective potato yield components was not affected by
planting date. Results indicated that as planting date was delayed from March 5 to May 4", leaf
area index was increased by 64 and 85% in two cultivars of Agria and Fontane while a
decreasing trend of this parameter was observed in Sante. Number of tubers per plant was
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decreased by delaying planting date from March 5" to May 4™ except in Fontane in which
number of tubers per plant was increased in April 3th and was reduced thereafter. The highest
and lowest tuber yield with a difference of 12391kg.ha'was found in April 3th and March 19",
respectively and was observed in Fontane cultivar. Tuber dry matter percentage of Agria was
increased as planting date delayed while it was increased till April 3th and reduced in Fontane.
The highest (22.13) and lowest (18.50) tuber dry matter percentage of Sante was found in March
5% and 19", respectively. An increasing trend of potato tuber specific weight was observed with
delaying planting date in a way that the highest and lowest mean of this parameter was found in
March 19" and May 4", respectively. No significant difference was observed between Agria and
Fontane in different planting dates according to reduced sugars content of tubers. Total
antioxidant and starch of potato tubers was increased in all three cultivars as planting date was
delayed and reduction sugar decreased by delayed in planting date.

Conclusion

The number of tubers per plant as well as the number of tuber <30mm per plant decreased with
the delay in planting dates, which was affected by the photoperiods of the growing season.
Although the tuber yield decreased with delay in planting dates, but the percentage of
marketable tubers was higher in late planting dates than in early planting. Late planting dates
were better than early plantings. Sante showed a better performance in early planting dates
compared to the two other cultivars, producing more marketable tubers with higher quality and
dry matter percentage. Generally, it could be concluded that in Mashhad weather conditions,
Sante is more appropriate for early planting compared to Agria and Fontane but its superiority
is lost when planting date is delayed.

Keywords: Dry matter percentage, Reduction sugar, Starch, Total antioxidant
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Table 1. Main physicochemical properties of the soil (0-30cm) at the study site

Texture EC pH Bulk density P Total Nitrogen  Organic Carbon
(dS.m™) (g.cm?®) (mg.kg!) (mg.kg!) (%) (%)
Loam clay 1.31 7.65 1.65 126 9 0.13 1.27

Table 2. Month average of minimum and maximum temperatures in during growing season 2016 in Mashhad

Month March April

May June July Agust

Max, Min. Max Min.

Max.  Min. Max.  Min.

Max. Min. Max.  Min.

Average temperatures (°C) 17.1 7.1 19.5 7.8

146 33.0 18.1 354 209 345 19.5
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Table 3. Effect of planting date on some study traits of three potato cultivars in weather condition of Mashhad

. Planting date

Traits 5-Mar 19-Mar 3-Apr 4-May
Plant height (cm) 43.74b 50.65ab 51.24a 51.48a
Leaf area index 0.63b 0.49b 0.50b 0.89%a
Tuber per plant 9.48a 8.59a 8.14a 5.67b
Number of tuber <30mm per plant 4.50a 4.64a 3.85a 1.72b
Total tuber yield (kg.ha) 29035a 21774b 26289ab 24378ab
Marketable tuber (%) 85.67bc 82.07¢ 87.50b 92.89a
Tuber dry matter % 19.03a 17.66b 18.79ab 18.39ab
Tuber dry matter yield (kg.ha) 5420a 3851b 4921ab 4486ab
Tuber specific gravity 1.147b 1.152ab 1.168ab 1.177a
Starch (%) 10.53b 13.07ab 15.05ab 16.86a
Total antioxidant (mg.gfw™ tuber) 0.101b 0.112ab 0.109ab 0.148a

Means with same letter in each traits are not significantly different based on Least Significant Difference (P<0.05).

Table 4. Effect of variety on some study traits of three potato cultivars in weather condition of Mashhad

Traits Agria Fontane Sante
Stem per plant 2.48a 1.84b 2.63a
Plant height (¢cm) 65.42a 44.46b 37.96¢
Leaf area index 0.94a 0.59b 0.34¢
Shoot dry weight (ton.ha) 1.82a 1.21b 0.56¢
Tuber per plant 8.36a 8.59ab 6.96b
Number of tuber <30mm per plant 4.16a 4.04a 2.82b
Marketable tuber (%) 85.12b 85.85b 90.12a
Tuber dry matter % 17.79b 17.76b 19.85a
Tuber loss weight in cold room (%) 5.70a 5.71a 3.64b
Total antioxidant (mg.gfw™ tuber) 0.132a 0.122ab 0.099b

Means with same letter in each traits are not significantly different based on Least Significant Difference (P<0.05).
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Table 5. Effect of planting date on stem per plant, plant height, leaf area index and shoot dry weight on three potato

cultivars in weather condition of Mashhad

) . Planting date
Traits Variety
5-Mar 19-Mar 3-Apr 4-May
Agria 2.13b-d 2.47a-c 2.80ab 2.53a-c
Stem per plant Fontane 1.53d 2.10b-d 1.87cd 1.87cd
Sante 3.18a 2.53a-c 2.47a-c 2.33a-d
Agria 62.34ab 67.00a 64.44ab 67.89a
Plant height (cm) Fontane 41.00cd 40.56¢d 48.94bc 47.33bc
Sante 27.89d 44.39¢d 40.33cd 39.22cd
Agria 0.91b 0.58bc 0.80b 1.49a
Leaf area index Fontane 0.46bc 0.59bc 0.47bc 0.85b
Sante 0.52bc 0.30c 0.22¢ 0.32¢
Agria 9.44ab 9.78a 7.98ab 6.25ab
Tuber per plant Fontane 10.20a 7.93ab 10.29a 5.94ab
Sante 8.80ab 8.06ab 6.16ab 4.81b
Agria 31930a 23552ab 25196ab 24740ab
Total tuber yield (kg.ha’l) Fontane 32585a 17991b 30382ab 26251ab
Sante 22590ab 23778ab 23289ab 22144ab
Agria 84.33ab 82.41ab 81.92ab 91.82ab
Marketable tuber (%) Fontane 81.67ab 79.97b 88.64ab 93.13a
Sante 91.00ab 83.82ab 91.93ab 93.71a
Agria 17.73bc 16.97¢ 18.00bc 18.47bc
Tuber dry matter % Fontane 17.23bc 17.50bc 18.37bc 17.93bc
Sante 22.13a 18.50bc 20.00ab 18.77bc
Agria 13.20ab* 13.20ab 13.84ab 15.92ab
Starch (%) Fontane 11.69ab 11.35ab 11.22ab 17.32ab
Sante 6.70b 14.65ab 20.09a 17.32ab
Agria 2.365ab 2.105ab 1.672ab 3.814ab
Reduction sugar (mg.gfw™) Fontane 3.018ab 2.305ab 3.123ab 3.624ab
Sante 4.554ab 4.925a 2.290ab 1.502b

*Means with same letter in each traits are not significantly different based on Least Significant Difference (P<0.05).
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