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Table 1- Physiochemical traits of soil in experiential site
(P) uud  (K) prliy
e EC
SBoegly o @A SN . . .
? . mg.k 5 3 (owd
Soil texture VN (MEKET) p5s o 25 L oH (r“)-!w*“i)u"“)
ds.m
s p9 0.35 4.8 386.3 7.8 1.8
Clay loam
oielejl Joce owliller Slof - Joua
Table 2- Weather data of experiment site
Sl (55l busgio ) MV e
oilojl slaels (0 ske) sl el buusio l
Jw Month Th thiv raintall Average hours of The average monthly
Year on e average monthly rainfa sunshine temperature
(mm) ;i
()
(June) sl 0.5 3195 18.32
WAV (July) ,5 0.5 3339 22.11
2008 (August) s1s 5o 0 3326 23.1
(September) 4 0.5 0 320.2 19.6
(October) e 0 275.1 12.5
(June) sl 0.75 320.4 18.56
AL (July) ,5 0.5 3353 23.94
2009 (August) sls, 0 337.4 25.01
(September) 4 0. 0 3225 20.18
(October) e 0 261.1 14.10
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Table 4- Mean analysis of main effect on some of the test traits

Oiigy U joy sl aalS oo 2 0,93 Job RIRY: JEN TN
ol Gt 3 Sl dlass as )30 Jol§ (39) (39) Amount of
Trea':m:ents Stem no per plant Day to Flowering Flowering reducing sugar
overlapping date (day) longevity (day) (mg.100g ™)
M) el o
Irrigation
L] D
Sl e 5.16¢ 57.86a 39.26 d 11.46 ¢ 36.75a
50 %
L] 5.
Sl 2 5.46 ¢ 5933 a 40.76 d 1226 ¢ 3551 a
60%
{ .
Sl 2o ¥ 5.60 abc 5430 b 4523 ¢ 15.73d 23.24 b
70%
Lol Ae
Sl 2 6.16a 51.50 ¢ 49.76 b 17.53 ¢ 14.56 ¢
80%
L] Q.
Sl 2 526¢ 46.66 d 5276 22.66 b 14.50 ¢
90%
] Yoo
Sl 2oy 5.93 ab 43.83 ¢ 53.03a 24.40 a 14.16 ¢
100%
(OBK) o5)
Clone (cultivar)
Sante (control) 591b 4270 4097 b 11.00b 22.32Db
Savalan 6.44 a 5341 a 4788 a 18.80 a 23.43 ab
3970015-13 591b 53.66 a 48.86 a 18.88 a 23.93 a
397008-2 5.05¢ 52.56 a 48.05 a 18.66 22.89 ab
3970097-1 472 ¢ 53.19 a 4825 a 1936 a 22.03 ab

Sl o3 gy Jlein] gl )3 (6l sime (ko] Cglis (SOl (glaials dix 905l 53 (S pie gy (el (el pSilo gim p 4

Labels with same letters on every column are not significantly different at 5% by DMRT.
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Figure 1- Interaction effect of irrigation treatment with cultivar on ripening time
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Table 5- Mean comparison of interaction effect of irrigation with cultivar in fresh and dry root weight

P T et & FEERES - . e 5 P os 059 "'..'. 0}9
Ady ) (e Ay T (g9 Ay T (039 Ay s (459 ) )

Solel sled ) el y
Irrigation REIISS (_‘ o 0) (¥ el 0) (Y_‘ A 2) . () el 0) (Y als 50) (¥ dls o)
treatment  Clone/cultivar  Firstfresh  Second fresh  Third fresh  Firstdry root .
root weight ~ rootweight  root weight weight Second dry Third dry
root weight root weight
Loy B Sante 46.98 1 61.19d 70.75 m 9.391 12.23d 14.15m
Savalan 51.09 jk 66.04d 72.45 Im 10.21 jk 13.20d 14.49 Im
50% 3970015-13 4931k 63.78 d 70.34 m 9.86 k 12.75d 14.06 m
397008-2 50.89 jk 68.14d 73.79 jkl 10.17 jk 13.62d 14.75 jkl
3970097-1 45951 61.04d 71.83 Im 9.191 12.20 d 14.36 Im
Sante 50.43 jk 64.12d 73.05 klm 10.08 jk 13.02d 14.61 klm
Savalan 54.00 h 65.57d 72.34 Im 10.80 h 13.11d 14.46 Im
sop P 3970015-13 51.591j 64.60 d 75.60 ijk 10.31 §j 12.92d 15.12 ijk
397008-2 53.60 hi 67.72d 78.05 hi 10.72 hi 13.54d 15.61 hi
60% 3970097-1 51.65 ij 63.60 d 75.73 ijk 10.33 ij 12.72d 15.14 ijk
Sante 50.54 jk 62.34d 73.92 jkl 10.10 jk 12.46 d 14.78 jkl
Savalan 51.821j 67.27d 76.61 ij 10.36 i 13.45d 15.321j
2op Ve 3970015-13 52.10 hij 65.21d 79.80 h 10.42 hij 13.04d 1596 h
397008-2 52.43 hij 66.17d 79.73 h 10.48 hij 13.23d 1594 h
70% 3970097-1 46.86 1 61.47d 72.42 Im 9.371 12.29d 14.48 Im
Sante 67.02 g 93.54 ¢ 121.97 efg 10.60 g 18.70 ¢ 24.39 efg
Lo Ae Savalan 71.72 ef 97.16 be 121.16 efg 14.34 eh 19.43 be 24.23 efg
3970015-13 70.59 f 100.71 abc 120.37 fg 1411 °f 20.14 abc 24.07 fg
80% 397008-2 73.20 de 99.03 abc 121.70 efg 14.64 de 19.80 abc 24.34 efg
3970097-1 70.81 98.21 abc 11935 ¢ 14.16 f 19.64 abc 2387 g
Sante 71.98 ef 95.55 abc 123.61 de 14.39 ef 19.90 abc 24.72 de
Loyd A Savalan 78.87 be 100.74 abc 124.81d 15.77 be 20.14 abc 2496d
3970015-13 79.65 abc 97.03 be 122.61 def 15.93 abe 19.40 be 24.52 def
90% 397008-2 77.89 ¢ 102.42 abe 12839 ¢ 15.57 ¢ 20.48 abc 25.67 ¢
3970097-1 74.79d 99.000 abc 121.61 efg 15.97d 19.80 abc 24.32 efg
Sante 79.23 be 105.03 ab 141.12 ab 15.84 be 21.00 ab 28.22 ab
Ao Voo Savalan 79.55 abc 105.38 ab 142.66 a 15.91 abce 21.07 ab 28.53 a
3970015-13 80.73 ab 108.58 ab 14323 a 16.14 ab 2171 a 28.64 a
100% 397008-2 8143 a 9290 ¢ 141.95a 16.28 a 15.58 ¢ 28.39a
3970097-1 78.63 b 101.80 abc 138.59b 15.72 be 20.36 abc 27.71b
Within each column means followed by the different letters are significantly different at 5% by DMRT.
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B 1
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Figure 2- Interaction effect of irrigation treatment with cultivar on production of small, malformed and unmarketable tubers
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Introduction

Water deficiency is the main factor that limits crop production in arid and semiarid regions. Due to limitation
in water resources, low efficiency of water in surface irrigation method and irregular rainfall application of
sprinkle and triple irrigation methods is inevitable in more regions of Iran. In this respect, it is crucial to employ
methods that can improve water use efficiency and do not damage the sustainable production of potato in these
regions. Introduction of some potato cultivars that have good capability of yield in deficit irrigation is
anopportunity in this case. In previous study new released potato cultivar (Savalan) and three other promising
clones had more yield and growing potential compared with Agriacultivar. Therefore, it was necessary to
evaluate new cultivar (Savalan) and promising clones in water deficit irrigation. In this respect, as is expected, if
cultivars or clones have more tolerance to water deficit they canbe suitable cultivar candidate and germplasms in
water critical water conditions in many regions of Iran.

Material and Methods

This experiment has been conducted in Agricultural and Natural Resources Research Center of Hamedanin
split plot design based on Randomized Complete Block in three replications with two factors, including: 1.
Water deficit irrigation treatment, 50, 60, 70, 80, 90 and 100% of regular potato irrigation requirement. 2. Three
clones accompanied with Savalan and Sante Cultivars. Irrigation system was tape method. Irrigation treatments
were established immediately after cultivation of tubers. Water requirement was calculated through corrected
vapotranspiration (ETo) determined by Penman-Monteith equation considering 90% water use efficiency.
During the growing season, fewgrowing indices including, flowering longevity and harvesting time were
recorded along with measurement of dry and fresh root weights. Total yield was measured by selecting randomly
of 2 m’in every plot. Harvested tubers were separated as marketable and non-marketable. Reducing sugars of
tuber were calculated by titration and volume accuracy method. Tow-way analysis of variance (ANOVA) of the
data was carried out using SAS software and the means were compared through the Duncan’s Multiple Range
Test.

Results and Discussion

multiple analysis of variance of two years demonstrated that water treatment and clone effects were
significant at 1% o level on number of stem, time and longevity of flowering, overlapping time, senescing time,
fresh and dry root weight, unmarketable yield and total yield. Water regimes had significant effect on reducing
sugars but cultivar had not the same effect. Means comparison of main stem showed that providing 80% water
requirement had uppermost effect (No average of 6.16 per plant), since it didn't significant difference with 90%
and 100% of water requirement. Canopy overlapping time delayed as water supplement decreased. Three clones
and Savalan showed similar reaction, but differences were significant as compared with other cultivar (Sante).It
seems that supplementing of water requirement as 70% and upper than that have intensified the effect of cultivar
on time of flowering and its longevity. Mean comparison of fresh and root dry weight showed significant effect
of interaction between cultivar and irrigation levels. 397008-2 clone had more fresh and dry root weight in all
irrigation levels as compared to other clones and cultivar. Mean comparison showed that 50 and 60 percent of
water requirement increased in tuber. Three higher levels of irrigation regimes (80, 90 and 100 percentage of
water requirement) showed the same effect on reducing sugar of tubers and didn’t show si%niﬁcant difference
with each other. Supplying water requirement (100%) produced highest yield (6.25 kg m™) and didn’t show
significant with 80 and 90 percent of water supplement. In this research, there were different reaction between
clone/cultivar in main stem and overlapping time for different irrigation regimes. The differences of flowering
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dateand its longevity between clones in different water treatments demonstrated that although flower longevity
of potato is a qualitative trait related to cultivar inherit but it can be affected by environment condition like
temperature, light intensity and soil moisture. In this research there have been remarkable changes in reducing
sugar of tubers under different irrigation levels. Therefore we can conclude that by determining good strategy for
water use management in potato, both water stresses and higher reduction of sugar can be avoided. This result
was consistent with previous studies (12, 14 and 18) that evaluated the effect of water stress and water deficiency
on qualitative characters of potato. Decreasing 20 percent water requirement of potato, resulted only 0.7 kg
decrease of total yield per square meter. As a result, it can be save more than 40 million cubic meter of water
only in Hamedan state every year. Moreover, if we apply some suitable cultivars same as Savalan and other
promising clones that have more tolerance to water deficit, it can be more efficient.

Conclusions

Totally, the result of the this research showed that decreasing water requirement of potato until 20% not only
did not impair the growth and performance of potato but also did not show adverse effects on qualify of
harvested tuber. It is also found that Savalan and two clone had more advantage in comparison with others.

Keywords: Water stress, Irrigation treatment, Potato, Yield and growth reaction



