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Abstract

Background and Objectives

Potato is extremely sensitive to water stress, both from inadequate or excess water, resulting in
reductions of tuber yield and quality. The plant has a relatively shallow root system, locating
about 85% typically in the upper 30 cm of soil, which increases the sensitivity of the crop to
water stress. Variation in soil moisture conditions can also lead to the occurrence of tuber
physiological disorders such as brown center, hollow heart, growth cracks, bruise susceptibility,
and heat necrosis, typically during the bulking period. A direct relation between low moisture
conditions of soil and misshapen tubers has been reported. The aim of study was to assess the
growth, yield, yield components, and water productivity of some conventional potato varieties in
Bardsir region of Kerman.

Materials and Methods

In order to evaluate the effect of various irrigation methods on growth, yield and vyield
components of potato varieties, an experiment was conducted as the split-plot based on the
randomized complete block design with three replications at experiment station of the
Agricultural Faculty of Bardsir, Shahid Bahonar University of Kerman during 2015 and 2016.
The experimental treatments were irrigation methods: 1- Furrow (flooding), 2-sprinkler and 3-
drip assigned to main plot and potato varieties: 1- Marfona, 2- Sante, 3- Agria and 4- Banba as
the subplot.

Results

The results showed that the effect of irrigation method was significant (P<0.01) on all the studied
traits except in water productivity and percentage of tuber dry mater. The highest mean of tuber
weight (71.55 g), number of marketable tuber (6.99), tuber yield (36.98 t ha™), and shoot dry
weight (5.97 t ha™) were recorded in the furrow irrigation method. The lowest values of the traits
were observed using the sprinkler method. The effect of variety treatment on all traits was
significant (P<0.01). For drip and sprinkler irrigation methods, the largest tuber was related to
Sante variety, and regarding the surface method, it was gained at Marfona. The highest number of
tuber per plant belonged to Sante variety (9.50) followed by Marfona (8.89) which had a
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significant difference with Banba (7.15) and Agria (6.88) varieties. Tuber percentage of dry
weight for Agria variety (27.22) was significantly higher than other varieties (19.93-22.74). The
tuber yield for Sante, Marfona, Banba, and Agria was 34.84, 28.91, 26.14, and 21.57 t ha™,
respectively. The maximum level of water productivity (5.93) was gained for santé variety using
the sprinkler irrigation method.

Discussion
In general, the results indicated that Marfona variety was justly appropriate for flooding irrigation
conditions, and santé variety is best for low water supply (drip and sprinkler irrigation methods).

Keywords: Drip irrigation, Dry matter, Furrow irrigation, Sprinkler irrigation
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Table 1. Climatic properties of studied area during potato growth season (March-September)

Year Minimum temperature Maximum temperature Average temperature Sum precipitation Radiation

(®) (®) (@©) (mm) (Mj m?)
2016 3.4 31.8 17.60 18.10 4499.4
2017 3.2 32.1 17.65 16.18 44512.3
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Table 2. Soil physical and chemical properties

Year Texture

Total N (%) P,0s(mg. kg") K,O (mg. kg™) Organic Matter (%) EC (ds.m™) pH

2016 Sandy clay loam 0.06 11.3
2017 Sandy clay loam 0.06 14.3

287 0.39 1.43 7.5
299 0.39 1.44 7.4
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Table 3. Analysis of variance (Mean square) of the potato traits as affected by different irrigation methods
and varieties

MS
oV e e Tuberyield OO et
Year (Y) 1 7.54™ 0.103™ 0.989™ 0.360™ 0.092™ .
Rep (Year) 4 14.12 2.14 2.55 0.693 0.144
Irrigation method (A) 2 883.9" 6.78" 930.4™ 13.22™ 0.744"
AxY 2 49.54™ 0.369"™ 36.36™ 9.67™ 1.22™
Error 1 8 39.18 1.03 18.33 5.12 0.854
Variety (B) 3 209.27 0.5497 303.77 91.117 6.16~
BxA 6 179.6™ 0.522" 25.23™ 7.56"™ 3.137
YxB 3 43.74™ 0.077™ 4.22™ 8.22"™ 1.02™
YxAxB 6 22.17™ 0.098 ™ 22.18™ 4.69"™ 0.106™
Error 2 35 28.33 0.101 11.03 3.13 0.422
C.V. (%) - 11.23 8.97 14.62 7.23 13.66

ns, * and **: non-significant and significant at the probability level of 5% and 1%, Respectively.

Table 4. Interaction effects of irrigation method x variety on some studied traits of potato over two

years
Irrigation Variety Mean tuber weight (g) Number of marketable tuber WUE (kg tuber. m-3 water)
method
Agria 60.552“? 4.09“;’T 3.68?e
Cl Cl

L i 5
Sante 68.32 4.38% 5.45°
Agria 62.12°¢ 4.2% 3.29'
Banba 74.26% 5.02% 4.44%

FUIOW  Marfona 79.84° 5.34° 4.82°
Sante 69.97 4.69% 5.42°
Agria 52'33;21 3.482;‘g 3.39;

Sprinkler Nt 263 317 45
Sante 61.11% 3.97" 5.93%

In each column, same letters are not significantly different according to LSD test (p< 0.05).
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Table 5. Simple effects of irrigation method and variety on potato tuber yield and tuber dry matter

Treatment Tuber yield (t ha™) Tuber dry matter (%)
Sprinkler 20.83° 21.85°
Irrigation method Drip 25.79" 21.73°
Furrow 36.98° 20.14°
Sante 34.84° 20.75
Variet Marfona 28.91° 19.93°
y Banba 26.14° 21.41%
Agria 21.57° 22.89°

For each treatment, column means with the same letter are not significantly different by LSD test (p< 0.05).
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