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Introduction

Drought is the most important environmental stress that limit plant growth and crop production around the
world. Long-term tension affects all metabolic processes of the plant and as a result, it often reduces plant
production. On the other hand, potatoe is important for dry matter production and dietary intake and has been
ranked as the fourth crop for volume of production after wheat, rice and corn. Due to water scarcity, population
increase and necessity of more production of this crop, it is necessary to study the effects of water deficit on the
yield and physiology and quality of potato. The purpose of this experiment was to investigate the effect of
various irrigation regimes by subsoil irrigation at different depths on the potato yield and potassium effects as a
damage reducer factor caused by irrigation reduction.

Materials and Methods

This experiment was conducted in 2014 at Research Farm of Faculty of Agriculture of Ferdowsi University
of Mashhad. The experiment was split factorial in a randomized complete block design with three replications.
In this experiment, the main plot consisted of irrigation at three levels of 100 percent irrigation (control), 80
percent and 60 percent of the required blueberries throughout the plant growth period and Sub plots consisted of
two sub-surface drip irrigation systems in two levels, including drip tape in depth 7.5 cm soil layer and drip tape
in depth 15 cm layer of soil and the factor of potassium fertilizer application in two levels, including 100 percent
and 120 percent recommended soil test. In this research, Fontaneh, cultivar which has a better adaptability with
Mashhad conditions than the other cultivars, were used for growing season and industrial market. Plant water
requirement in Mashhad conditions was also determined using software (OPTIWAT). Irrigation volume during
growth season to supply 100 percent water requirement was 6840 cubic meters per hectare, for 80 percent was
5742 cubic meters per hectare and for 60 percent was 4104 cubic meters per hectare. Weeding is carried out
manually. The measured indexes included number of tubers per plant, tuber mean weight, tuber yield, relative
water content of leaves (RWC), dry matter content, electrolyte leakage and chlorophyll content. The data were
analyzed by SAS statistical program and the meanings were compared by Duncan test at 5 percent level.

Results and Discussion

The results of the experiment showed that irrigation have a significant effect on most traits. So that the
highest number of tubers in the plant and the relative water content was obtained in the control treatment, namely
100 percent water requirement of potatoes, but percentage of dry matter, electrolyte leakage and chlorophyll
were increased with irrigation reduction. There was a significant difference between the two drip irrigation
systems in terms of gland performance, and the amount of this trait was higher in the treatment of the drip tape at
7.5 cm depth. The results of this experiment showed that there was no significant difference between two levels
of potassium fertilizer in terms of most traits. In general, it can be concluded that although irrigation treatment
has a significant effect on most of the studied traits, the trend of changes in the two types of drip irrigation
systems used in this experiment is one.
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Conclusion

The results of this experiment showed that reduction of irrigation water in the potato whole growth season
can have a negative effect on morphological characteristics, yield and yield components compared to the full
supply of water. The tuber yield decreases with decreasing irrigation volume, due to the sensitivity of the plant to
soil moisture, especially at the time of tuber initiation and tuberization.
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capacity) (Columns with at least one common letter do not differ significantly from Duncan's multiple range test at the 5%
probability level)
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capacity) (Columns with at least one common letter do not differ significantly from Duncan's multiple range test at the 5%
probability level)
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Figure 4- Effect of irrigation on tuber dry matter percentage (FC100%: 100% field capacity. FC 80%: 80% field capacity.
FC 60%: 60% field capacity) (Columns with at least one common letter do not differ significantly from Duncan's multiple

range test at the 5% probability level)
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Table 2- Analysis of variance for amount and type of irrigation system and Potassium fertilizer effects on some potato traits
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2 0uE dlaws &lsiome odlo a3 - ns
PYO 2 .. . s i g
u')‘.‘.‘ﬁ’J el*“ i B Y] L d X b)SJue& u‘ ua.m.' ““"JBJ‘:SJ'
SOV db‘}, Tl‘!ber Number Of Tubel’ yleld 5 b"'é E|e;tr0| te
d.f weight tubers per » Tuber dry Y
plant Leaf RWC matter conduction
I 5 * i £ e
’_’g“ . 2 0.001"™ 1.03™ 36316960 20.6 8.02 21.62
Replication
(A) bt 2 0.005™ 3186 1080733814 0o 26.47" 92.89"
Irrigation
ol gl 4 0.02 1.86 2845234 2.56 0.45 1.8
Main error
(B) (slo kb d)lf.%i o .
Drip irrigation 1 0.001"™ 1.36"™ 59114741 4.34™ 1.99™ 31.42™
system
(C) eoliy o o8y 0.004™ 025" 13935704 20 0.2 1.56™
Potassium fertilizer
AxB 2 0.002"™ 0.36"™ 18994051 ™ 0.55 ™ 0.009 ™ 1.03™
A xC 2 0.002" 0.25" 1968485 0.03™ 0.2 181"
BxC 1 0.0002"™ 0.69"™ 665584 " 0.002" 0.002" 0.3"
AxBxC 2 0.001" 0.19"™ 424012 0.02" 0.47" 0.49"
o=l 18 0.07 0.54 111025100 19 0.58 13
Sub error
St oo 2.9 14.7 8. 28 37 3.2
CV (%)

doyd ) 90 golaw )3 )5 e g )b e pf gt FF o * NS

ns, * and **: Non-significant and significant at the 5% and 1% levels of probability, respectively
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Figure 5- Effect of irrigation on Electrolyte conduction (FC100%: 100% field capacity. FC 80%: 80% field capacity. FC
60%: 60% field capacity) (Columns with at least one common letter do not differ significantly from Duncan's multiple range

(test at the 5% probability level
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Table 3- Analysis of variance for amount and type of irrigation system and Potassium fertilizer effects on
leaf chlorophyll in different growth stages

Sl o (b
(MS)
Al 5o 53 Judg IS U s b IS P s s Jud IS
3 D - & & b .
@y mwaephe 0T )'“ A 28 JEl a0 )::? ‘“‘; 00 alayo 53 Judg k5
il se oot ) . s]3008 : 3 g
“";’S \C;' = 3] O ChI:r’o)phyII in Ch.(,rf‘f, in c;t)rop)hyu in (P 2>
e d.f Chlorophyll in i ati pny : Chlorophyll in the
(df) before tuberization starting before flowering % Howeri
the 85% t 2 stage 50% flowering
stage tuberization g
emergence stage
stage
)l)'§J ns *x * el *
M 2 5.21 26.75 14.94 9.37 4.71
Replication
(A_) “5{9' 2 327.46™ 289.46" 258.6™ 216.64" 222.39"
Irrigation
“L’f' gl 4 47 0.69 2.52 2.78 1.35
Main error
loykd (63l ot
B) 1 1225" 110.25™ 184.51™ 95.39" 112"
Drip irrigation
System
(C) meoliy o o8 0.03™ 747" 23.85" 10.67" 204
Potassium fertilizer n
AxB 2 21.64™ 9.23" 238" 92" 7.63
A xC 2 6.11™ 244" 89" 249" 10.26 ™
BxC 1 1.69" 18.49™ 33.83" 5.29™ 7.2
AxBxC 2 6" 9.27" 37.74™ 473" 5.34"
o= sl 15 2.81 1.93 43 1.81 1.26
Sub error
e - 3.6 3.1 47 31 2.7
CV (%)

doyd ) 90 zokaw yd )b dme g )b dme yE i gt FF 4 * NS

ns, * and **: Non-significant and significant at the 5% and 1% levels of probability, respectively
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Figure 6- Effect of irrigation on leaf chlorophyll(Columns with at least one common letter do not differ significantly from
Duncan's multiple range test at the 5% probability level)
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Figure 7- Effect of Drip irrigation system on leaf chlorophyll (Columns with at least one common letter do not differ
significantly from Duncan's multiple range test at the 5% probability level)
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Figure 8- Effect of Potassium fertilizer on leaf chlorophyll(Columns with at least one common letter do not differ significantly
(from Duncan's multiple range test at the 5% probability level
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