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Table 1. Physical and chemical characteristics of soil in the experimental site

o=t o=
S il S S s lua PR IS 0l b K C
Year JL. Soil texture EC (mmhos.cm™) pH Total N (%) P (mgkg!) (mgkg!) (mgkg!
2013 yrav-ay  Sandy loam .4 oo 3.28 8 0.018 8 261 283
2014 yray-ar  Sandy loam 4 & 2.35 7.7 0.015 12.6 379 216
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Fig. 1. Mean air temperature during growth stages of potato in 2013 and 2014
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Fig. 2. Interaction effect of year x heat stress x cultivar on marketable tuber yield of potato cultivars
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(C1: Without Ca (Control), C2: Foliar application of calcium nitrate; 2500 mg.1"'; 2 times, C3: Foliar application of calcium
nitrate; 2500 mg.1"!; 3 times, C4: Soil application of calcium nitrate; 75 kg.ha™")
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Fig. 4. Interaction effect of year x heat stress x calcium nitrate on non-marketable tuber yield of potato cultivars
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Y: Year (Y1: First year; 2013, Y2: Second year; 2014); H: Heat stress (H1: On time planting; normal, H2: Late planting;
heat stress); Calcium nitrate treatments (C1: Without Ca (Control), C2: Foliar application of calcium nitrate; 2500 mg.I'!; 2
times, C3: Foliar application of calcium nitrate; 2500 mg.1"'; 3 times, C4: Soil application of calcium nitrate; 75 kg.ha™")
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Fig. 5. Interaction effect of cultivar x calcium nitrate on non-marketable tuber yield of potato cultivars
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V: Potato cultivars (V1: Sante, V2: Satena, V3: Milva); Calcium nitrate treatments (C1: Without Ca (Control), C2: Foliar
application of calcium nitrate; 2500 mg.I"'; 2 times, C3: Foliar application of calcium nitrate; 2500 mg.1"'; 3 times, C4: Soil

application of calcium nitrate; 75 kg.ha™!)
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Fig. 6. Interaction effect of year x heat stress x cultivar on total tuber yield of potato cultivars
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Y: Year (Y1: First year; 2013, Y2: Second year; 2014); H: Heat stress (H1: On time planting; normal, H2: Late planting; heat

stress); V: Potato cultivars (V1: Sante, V2: Satena, V3: Milva)
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Fig. 7. Interaction effect of heat stress x calcium nitrate on total tuber yield of potato cultivars
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H: Heat stress (H1: On time planting; normal, H2: Late planting; heat stress); Calcium nitrate treatments (C1: Without Ca
(Control), C2: Foliar application of calcium nitrate; 2500 mg.1"!; 2 times, C3: Foliar application of calcium nitrate; 2500 mg.1°
I; 3 times, C4: Soil application of calcium nitrate; 75 kg.ha™!)
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Table 2. Interaction effects of heat stress x cultivar x calcium nitrate x year on marketable tuber mean

weight.plant™! and mean of non-marketable tuber number.plant of potato cultivars
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Treatments Marketable tuber mean weight.plant! (g) Mean of non-marketable tuber number.plant!
Y1HIVICI 110.7ghi 1.5klmnop
Y1H1VIC2 120.3bc 1.20pqrs
Y1HIVIC3 127.0a 1.1qgrs
Y1HIVIC4 131.0a 1.1s
Y1HIV2C1 108.3hij 1.6jklmno
Y1HIV2C2 115.0defg 1.5klmnop
Y1H1V2C3 119.3bcd 1.4mnopqr
Y1HI1V2C4 130.7a 1.2pqrs
Y1HIV3C1 92.7qrs 2.2de
Y1HIV3C2 99.3mnop 1.8ghijk
Y1HIV3C3 104.0jklm 1.6ilklmn
Y1HIV3C4 116.0cde 1.5klmnop
Y1H2VIC1 88.3stu 1.8hijk
Y1H2V1C2 104.7jkl1 1.6jklmn
Y1H2V1C3 111.0fghi 1.5klmnop
Y1H2V1C4 118.0bcd 1.1qgrs
Y1H2V2C1 95.0pqr 2.2defg
Y1H2V2C2 105.3jkl 1.8ghijk
Y1H2V2C3 112.7efgh 1.8hijkl
Y1H2V2C4 120.7b 1.4lmnopq
Y1H2V3Cl1 84.7u 2.8b
Y1H2V3C2 94.3pqr 2.3de
Y1H2V3C3 97.30pq 2.lefgh
Y1H2V3C4 104.0jklm 1.6jklmno
Y2HIVIC1 91.7rst 1.7hijklm
Y2H1VIC2 99.0nop 1.4mnopqr
Y2H1VIC3 103.7jklmn 1.3nopqrs
Y2HIVI1C4 115.7de 1.0st
Y2H1V2C1 88.7stu 2.4cd
Y2H1V2C2 101.7lmno 1.6jklmno
Y2H1V2C3 103.3klmn 1.4lmnopq
Y2H1V2C4 115.3def 1.0st
Y2HI1V3C1 87.0u 1.9fghij
Y2H1V3C2 95.0pqr 1.2pqrs
Y2HIV3C3 99.3mnop 1.1rs
Y2H1V3C4 107.71jk 0.7t
Y2H2V1IC1 85.7u 2.8b
Y2H2V1C2 94.7pqr 2.2defg
Y2H2V1C3 97.70p 1.9fghij
Y2H2V1C4 103.3klmn 1.6jklmno
Y2H2V2Cl1 84.7u 33a
Y2H2V2C2 95.7pqr 2.8b
Y2H2V2C3 98.00p 2.8b
Y2H2V2C4 107.71jk 2.0efghi
Y2H2V3Cl1 76.3v 33a
Y2H2V3C2 84.7u 2.7bc
Y2H2V3C3 87.3tu 2.6bc
Y2H2V3C4 97.00pq 2.2def

LSD 4.189 0.2957
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Y: Year (Y1: First year; 2013, Y2: Second year; 2014); H: Heat stress (H1: On time planting; normal, H2: Late planting; heat stress); V: Potato
cultivars (V1: Sante, V2: Satena, V3: Milva); Calcium nitrate treatments (C1: Without Ca (Control), C2: Foliar application of calcium nitrate;
2500 mg.I'!; 2 times, C3: Foliar application of calcium nitrate; 2500 mg.I"!; 3 times, C4: Soil application of calcium nitrate; 75 kg.ha'!)
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Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Fig. 8. Interaction effect of year x heat stress on non-marketable tuber mean weight.plant™ of potato cultivars
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Y: Year (Y1: First year; 2013, Y2: Second year; 2014); H: Heat stress (H1: On time planting; normal, H2: Late planting; heat stress);
V: Potato cultivars (V1: Sante, V2: Satena, V3: Milva)
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Fig. 10. Effect of calcium nitrate on non-marketable tuber mean weight.plant of potato cultivars
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application of calcium nitrate; 2500 mg.1"'; 3 times, C4: Soil application of calcium nitrate; 75 kg.ha™)
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Fig. 11. Effect of cultivar on mean of marketable tuber number.plant™ of potato cultivars

V: Potato cultivars (V1: Sante, V2: Satena, V3: Milva)
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Effect of calcium nitrate on yield of potato (Solanum tuberosum L.) cultivars
under terminal heat stress condition in south of Kerman province

Aien, A.,"" and A. Jalali?

ABSTRACT

Aien, A., and A. Jalali. 2018. Effect of foliar application of calcium nitrate application on yield of potato (Solanum
tuberosum L.) cultivars under terminal heat stress condition in south of Kerman province. Iranian Journal of Crop

Sciences. 20(3): 193 - 208. (In Persian).

Terminal heat sterss considered as one of the major challenges of winter production of potato in warm areas
of the country including the south of Kerman provience. To determine the suitable strategy for mitigating
terminal heat stress injury, a split-split plot experiment based on randomized complete block design with three
replications was conducted in South Kerman Agricultural Research and Education Center (Jiroft), Iran, for 2
years (2013 and 2014). The main factor was heat stress: normal (on time planting; Dec. 31) and terminal heat
stress (late planting; Feb. 4) and three potato cultivars; Satina, Sante and Milva and four calcium applications;
(without calcium nitrate application, foliar application of 2500 mg.1"! calcium nitrate in two and three stages and
soil application of 75 kg.ha! calcium nitrate in two stages) were in sub and sub-sub plots, respectively. Results
showed that heat stress reduced marketable yield and the weight and number of marketable tubers per plant.
Sante and Satina cultivars produced the highest marketable tuber yield in normal condition (47.15 and 44.9
ton.ha!, respectively), but under heat stress conditions, the difference between marketable tuber yield of those
cultivars was not significant. The application of calcium nitrate improved marketable, non-marketable and total
tuber yield and its components in potato cultivars and soil application of 75 kg.ha! of calcium nitrate was
significantly suprior than the other treatments. The interaction effect of terminal heat stress and calcium nitrate
applications on marketable and total tuber yield, mean weight and number of marketable and non-marketable
tuber was significant. Soil application of calcium nitrate (75 kg.ha!) increased marketable tuber yield of potato
cultivars under normal and terminal heat stress conditions (10.5 and 24.5%, respectively) that revealed the
mitigating effect of calcium nitrate on terminal heat stress in potato cultivars. It concluded that soil application of
calcium nitrate seems to be an appropriate method to reduce the adverse effects of terminal heat stress in winter

potato production.

Key words: Calcium nitrate, Potato, Heat stress, Tuber yield and Winter cultivation.
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