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ABSTRACT
Potato (Solanum tuberosum L.), a member of Solanaceae family, is a perennial herb, but in agriculture it
is used as an annual crop. A field experiment was conducted to evaluate the effects of irrigation regimes, every
fourth day as control (Ic), every day (I1), every second day (I2) and every sixth day (I6) and two cultivars,
Picasso (P) and Santea (S) on growth and yield of the potato. The experiment carried out as a factorial
experiment based on randomized complete block design (RCBD) with three replications. The results indicated
that the maximum shoot height (74.53 cm) was achieved on I1P. The highest stolon number (7.17) was
obtained in I1P. Stolon length was maximum (4.78 cm) in I1S. The maximum tuber number (6.90) was shown
in I1P. The highest total tuber weight (714.67 g/plant) was achieved on I1P.
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Introduction
The potato plant (Solanum tuberosum L.) is a
perennial herb, but in agriculture it is used as an
annual crop. It is usually propagated using seed
tubers. Seed tubers produce sprouts in their eyes,
which develop into shoots, and produce roots from
primordia on the sprouts. On these shoots, the stems,
foliage, stolons, roots, inflorescences and the next
generation of tubers are formed. Worldwide 85% of
fresh water is used in agriculture. The efficiency of
the use of available water, i.e. the proportion of
available water directed towards plant transpiration,
is often less than 50%, but there is a large variety of
different options to reduce water losses and enhance
water productivity, including micro-management such
as drip irrigation, improved varieties, growing
alternative crop species and better timing of the crop
cycle in the season. Potato is a crop that uses water
relatively efficiently. Its high harvest index of about
0.75, compared with approximately 0.5 for cereals,

contributes to this property as does its agroecological character, characterized by relatively low
evaporative water demand. Uptake and assimilation
of carbon dioxide are intimately linked with
transpirational loss of water, and a linear relation
between potato production and water use is
commonly found in very divergent agro-ecological
conditions [17].
In comparison with the other crops, potato is
sensitive to water stress at some growth stages and
irrigation has become an essential component of
potato production in arid and semiarid regions [18].
Numerous irrigation experiments have proved that
potato is sensitive to water stress, since it has a weak
root system and 85% of roots is concentrated in the
top soil (upper 30 cm) [11]. Water stress results in
yield reduction, weaker plant growth and lower
amount of biomass produced. During growth, potato
evaporates 3–5 mm water per day if the soil moisture
level is optimal [10]. Yuan et al. [19] and Kiziloglu
et al. [7] reported that potato for suitable growth and
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optimum yield needs frequent irrigation. For potato
production in Hamedan, Iran irrigation is needed,
because occurred rainfall during growing season and
stored soil moisture are insufficient to provide potato
water requirement to acquire the optimum yield [3].
Van Loon [16] concluded that potato is quite
sensitive to drought. Wright and Stark [18] reported
that some stress can be tolerated during early
vegetative growth and late tuber bulking under water
deficit condition. Under deficit irrigation conditions,
potato yield and grade responded linearly to applied
water [13].
The objective of this study was to determine the
effect of irrigation regime on growth and yield of
two potato cultivars.
Materials and methods
Plant materials and experimental conditions:
The field study was conducted using the potato
tubers at the Faryab region in the state of Kerman,
Iran in order to evaluate the effects of Four irrigation
regimes: every fourth day as control (Ic), every day
(I1), every second day (I2) and every sixth day (I6)
and two cultivars: Picasso (P) and Santea (S) on
growth and yield of the potato. The experiment
carried out as a factorial experiment based on
randomized complete block design (RCBD) with
three replications. Each plot contained 5 rows with 5
m long and spacing of 15 cm between plants within
row and 75 cm between rows.
The soil of field was tested before planting and
soil texture was sandy-loam with PH=6.8, N=0.08%,
available P=12.6 mg/kg, available K=87.9 mg/kg and
EC=1.3 dS/m. Aerial parts were cutted one week
before harvesting. Ten plants were randomly selected
from each replication and shoot height, stolon
number and length, tuber number and total tuber
weight were measured.
Statistical analysis:
Data from the experiment were subjected to
analysis of variance (ANOVA) using SPSS computer
software at P < 0.05 and means compared with
Duncan’s new multiple range test (DNMRT).
Results and discussion
The results indicated that the maximum shoot
height (74.53 cm) was achieved on I1P which was
not different when compared to IcP and I1S and the
minimum shoot height (32.60 cm) was in I6S (Fig.
1). The maximum tuber number per plant (6.90) and
total tuber weight (714.67 g/plant) was shown in I1P
which were different when compared to other
treatments (Fig. 2 and Fig. 3). The highest stolon
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number (7.17) was obtained in I1P which was not
different when compared to other treatments. Stolon
length was maximum (4.78 cm) in I1S.
Thornton [15] and Shock [12] found that all
growing stages of potato, especially tuber formation
stage are very sensitive to water deficit stress.
However, Doorenbos and Kassam [4] reported that
initial vegetative stage is not sensitive to water stress.
Hassan et al. [6] concluded that the stolonization and
tuberization stages were more sensitive than bulking
and tuber enlargement stages. Also, Shock et al. [14]
reported that potato can tolerate water deficit before
tuber set without reduction in tuber quality in some
conditions. However, Shock and Feibert [13]
concluded that a short period of water stress
following tuber set reduces tuber yield and quality.
The poor root system of potato has a low suction
capacity, therefore, in dry periods, water becomes a
limiting factor in plant development easily. The
impact of irrigation is dependent upon the degree of
deficiency in the natural water supply and on the
plant development stage. Lelkes [9] showed that the
average total tuber yield without irrigation ranged
between 7 and 50 t/ha. The average yield was 28 t,
80% of which reached the table size. With proper
irrigation, yields of 40–47 t/ha were obtained with
the average yield being 43.5 t/ha. The yield
increment due to irrigation was 15.5 t/ha. The
favorable effect meant not only a yield increment,
but also a significant reduction in the variation in
yield between the years. Under non-irrigated
conditions, especially in dry years, the ratio of small
tubers was 40–50%, under irrigated conditions with
a proper water supply, this ratio was below 25%, it
was even less than 10% for some cultivars. Under
good water supply or due to irrigation, the ratio of
undersized tubers decreases and the ratio of
marketable tubers increases. No significant
differences were found in the number of tubers.
Harun-ur-Rashid et al. [5] found when studying the
relationship between the water use of irrigated potato
and potato yield that if 40 mm water was given in
12 days (irrigation was started 30 days after
planting), the highest number of the tubers were in
the size categories of 28–45 mm and larger than 45
mm. The highest ratio of tubers below 28 mm was
found in the non-irrigated treatment. Arends [2] also
found that the lack of water during the period of
tuber set and development had a disadvantageous
effect on the distribution of tubers between the
different size categories: the ratio of large tubers is
reduced. According to his results, the adverse effect
of water deficiency is stronger on loose and heavy
soils than on mid-heavy loam soil. According to
Antal et al. [1], the number of potato plants per unit
area should be increased by 10–15% by irrigation.
For yields higher than 40 t/ha and for superior
quality, continuous and regular irrigation is necessary.
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In developing potato production, the exact knowledge
of production factors (ecological, biological and
agrotechnical), their exploration and the application
of cultivar-specific technologies are of special
importance, in addition to the improvement of
efficacy, the better utilization of opportunities of the
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technologies and the biological bases, irrigation can
increase yields considerably: the temporary periods of
water deficiency can be prevented and the amount
and quality of yield are enhanced [8].

Fig. 1: Effect of irrigation regimes and cultivars on shoot height of potato. Columns with the same letters are
not significantly different at 5% level of Duncan's new multiple range test (DNMRT).

Fig. 2: Effect of irrigation regimes and cultivars on tuber number of potato. Columns with the same letters
are not significantly different at 5% level of Duncan's new multiple range test (DNMRT).

Fig. 3: Effect of irrigation regimes and cultivars on total tuber weight of potato. Columns with the same
letters are not significantly different at 5% level of Duncan's new multiple range test (DNMRT).
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