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1- Partial root zone drying
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Table 1- Soil chemical and physical characteristics of the study site

Lged Bos pH.

Deoth SBocdl E.C of 0.C P ava. K ava. N BD F.C P.W.P
ept Texture  (dS.m™) (%) (mgkg') (mgkg") (%) (grem®)  (0,,%) (6:,%)
cm paste
0-30 Loam 0.615 7.92 0.527 11.1 452 0.068 1.36 24.01 9.3
30-60 Silty Loam 0.933 7.76 0.407 9.5 564 0.032 1.41 252 8.3
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Table 2- Analysis of variance of the measured characteristics

Ol o (455Le (M eans of squar es)

() JUVeS I P10 a fles buf d,Sles ww Ll w3 o995 Judg I $190 % s
Sourcesof variance  gal;i  sad JS QGgr yn starch Jslwo  Proline chlorophyll of ol & pao
Df  yield  Tuber yield ssugar A B W.P W.U.E
<
* o 2 19.8™ 2014™ 0.16™  0.00® 13™ 007" 0.07™ 0.9™ 1.6™
Replication
S0 1 64.9™ 15723 0.06™  0.00® 9.0™ 031™ 0.02™  400.0 182.0
method
glasa 2 9.9 440 0.19 0.00 0.7 0.19 0.01 0.3 0.7
Error a
i 1 1055 120525 0.73™  0.00™ 11.8" 479" 017"  649™ 102.4™
Cultivar
:"ZX”B’ 1 265 6365™ 001™  0.00® 00™ 006™ 001™  103™ 79"
X
slsb 4 45.0 3820 0.29 0.00 2.8 0.56 0.00 1.5 3.1
Error b
LJi *k *k *k *k *k k% kk k%
e 31942 275567 1885 0017 1280 5317 s 64.6 109.8
Deficit
W L.Ji sk sk
e 3 0.3 2789 0.26™  0.00™ 09™  0.39™  0.03™ 43 1.2
AxC
3 LJT * Q * 3 * *
B”'”éd) sl 3201 19317 0.44™ 000 177 0.04™ 001™ 0.8 1.4
X
it 3 1.9 485" 021™  0.00® 0.1™ 055  0.00™ 0.1 02"
AXBxC
s
giC 24 5.9 1686 0.28 0.00 0.4 0.07 0.02 0.2 0.5
Error ¢
Syt oy (CV) 5.48 5.35 3.82 2.64 3.24 4.02 4.09 4.63 4.91
A3b e do)d K g g o] ka3 55 xe BB g I e BB pie (Sl g 4 iFF 5 * e s

ns, ¥ and **: Non significant , significant P <0.05 and P <0.01, respectively.
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Table 3- Averageyield, starch, soluble sugar, proline and chlorophyll of the deficit irrigation managementsin two potato cultivars

Olao (1Kl 0 20 3 Slos 33 038 3 Slos Awlls Jolore slanid ofor Judg 5I8
Average 5 starch soluble sugar proline chlorophyll
characteristics @QM 4)9'_2 (% infresh weight)  (of i fresh weight) (mg.g-Y) (mg.g-Y)
tuber yield tuber yield A B
(ton/ha) (ar)
Jlesd
treatment
(W]
- 40.02b 717.81b 13.76 a 0.209b 19.59a 1139  3.07b
o) Almera
cultivar ¢ 49.39a 818.03a 14.00 a 0.219 20.58a  12.02a  3.19a
Burren
] Cl 53.82a 920.02a 15.38a 0.182d 1596c  14.06a  3.93a
Sl RDIg, 49.69b 801.21b 13.70b 0.211b 2027b  12.01b  3.16b
deficit  RDIgs 25.86¢ 558.04¢ 12.34¢ 0.258a 23.97a 898  2.3lc
frrigation pppy 49.44b 792.42 b 14.12b 0.204¢ 20.12b  11.77b  3.11b

bl oo dopd S g i Jlein] zolaw 3y gme BMS] g > ime BB pus Sl a5 &y 1t g 1S
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Table 4- Average yield, Plant Water requirements, water irrigation amount, Water use efficiency and water
productivity of the potato in the two method irrigation
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Lrricat o . Plant Water irrigation Water water
rrigation deficit yield - - L
method irrigation (ton/ha) reqw?r’ement water 3amount use efﬂugncy productlgnty

(m>/ha) (m°/ha) (kg/m®) (kg/m?)

CI 52.8a 4623 7138 11.42b 7.40b

Sldou g RDlI, 48.6b 3857 5968 12.60a 8.14a
Furrow RDIgs 24.5¢ 3282 5091 7.46¢ 4.81c
PRD 48.3b 3665 5446 13.18a 8.87a

CI 54.8a 3600 4091 15.22b 13.40b

&)y (glolab RDIg, 50.8b 3071 3489 16.54a 14.56a
Tape RDIgs 27.2¢ 2674 3038 10.17¢ 8.95¢
PRD 50.6b 3013 3424 16.79a 14.78a
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ns, * and **: Non significant , significant P <0.05 and P <0.01, respectively.
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Table 5- Averageirrigation water amount, Plant Water requirements Water use efficiency and water productivity
of the potato in the two potato cultivars
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irrigation water amount  Plant Water requirement - -
treatment 3 3 use efficiency productivity
(m>*/ha) (m>*/ha) (kg/m?) (kg/m?)
N
-l 4711a 3475a 11.52b 8.50b
) Almera
cultivar Q9 4711a 3475a 14.21a 10.48a
Burren
U CI 5615a 4112a 13.09¢ 9.59¢
e Ry, 4729b 3464b 14.34b 10.51a
_deficit — ppy,, 4065d 2978d 8.68d 6.36d
imgation  pppy 4435¢ 3348c¢ 14.77b 11.152
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ns, ¥ and **: Non significant , significant P <0.05 and P <0.01, respectively.
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Introduction: Potato is one of the main products of agriculture in feeding the world's population and
agricultural economy. The production of potato in the world occupies the forth place after wheat, rice and corn.
In Iran, annual production of more than 5.5 million tons potato, has made this crop the most important food after
wheat. On the other hand, in arid and semi-arid regions, water is the most important limiting factor for
production of agricultural crops such as potato. Considering the water use efficiency is one of the most effective
ways to deal with the water crisis and increasing the quality and quantity of agricultural productions. Production
increasing per unit of water consumed (increasing water productivity) by improving the selection of plant
varieties, irrigation management and use of new irrigation methods may be feasible.

Material and Methods: The research was performed in the Chahartakhteh research station (32° 18' N. and
50° 55' E.) with 2090 m height above sea level and semi-humid climate with moderate summers and cold
winters. Average annual rainfall is about 320 mm mostly during winter. The soil moisture and temperature
regimes are Typic Xeric and Mesic, respectively. Soil texture is silty clay.

In order to determine the best method of deficit irrigation for optimizing water use efficiency and yield of
two potato cultivars, an experiment was performed in Agricultural and Natural Resources Research Center of
Chaharmahal va Bakhtiari farm in 2013. The experiment was based on randomized completely blocks with split
- split plot design in three replications. The furrow and tape drip irrigation methods were as the main plots,
two potato cultivars as sub plot units and four deficit irrigation managements as the secondary sub plot units
including CI(100%), RDIg((80%), RDI¢5(65%) of available water depletion (AWD) and partial root-zone drying
(PRD) during full growth period.

Almera and Burren cultivars are two new cultivars of high yield and quality of early growth period of
approximately 90-80 days, high compatibility with Chaharmahal va Bakhtiari climate and more regions of Iran.

Results and Discussion: Analysis of variance (ANOVA) of studied factors showed that the deficit irrigation
management on tuber yield (ton/ha), tuber yield per plant, the amount of starch, soluble sugar, proline,
chlorophyll, water use efficiency, and water productivity were significant (P<0.01). Effects of cultivar on tuber
total yield, tuber yield per plant, soluble sugar, water use efficiency, and water productivity were significant
(P<0.01). The interaction between cultivar and deficit irrigation management was only significant (P<0.05) on
tuber yield (ton/ha), proline, water use efficiency and water productivity.

The results showed that Burren cultivar in comparison with Almera was better in tuber yield (19%), water
productivity (20%), water use efficiency (19%), and resistance of draught in all deficit irrigation treatments.
Maximum tuber yield (59.02 ton/ha) was obtained in Burren cultivar under complete irrigation. Minimum tuber
yield (23.1 ton/ha) was obtained in Almera cultivar under deficit irrigation management RDIgs (65% of available
water depletion). The maximum water use efficiency (16.79 Kg/m®) and water productivity (14.78 Kg/m® were
obtained under tape irrigation and partial root-zone drying (PRD) treatment. The minimum water use efficiency
(7.46 Kg/m®) and water productivity (4.81 Kg/m®) were obtained under furrow irrigation and deficit irrigation
management RDIs.

Effect of cultivar was not significant on amount of irrigation water during the growing season. The amount of
irrigation water for two cultivars was the same and 4711 m>.ha”. The amount of irrigation water in the
different deficit irrigation managements showed that the highest water use was in CI (5615 m® ha™") and lowest
water use was in deficit irrigation management RDIgs (4065 m® ha™) treatments.

Deficit irrigation management RDIgy. PRD and RDIgs in comparison with CI led to reduction of irrigation

water amount 16, 21 and 28% of irrigation water amount.

Conclusion: Due to the results of this study, the high consumption of water in agriculture, for optimal use of

1- Researcher of Soil and Water Research Department, Agricultural Research and Education and Natural Resources
Research Center, Shahrekord, Iran

(*-Corresponding Author Email: bhaghighati@yahoo.com)

2, 3- Professors of Irrigation and Drainage Department, Shahid Chamran University of Ahwaz, [ran



VY oo vd)y 99 T Gpan (1)1 55, 50es ) rdge (Sl 9 5 5Lalos p5T

available water resources, the methods with high water use efficiency and productivity, such as tape irrigation,
the PRD irrigation management and the use of drought resistant cultivars is recommended. According to the
limitation of water resources, for optimizing water use, the best suggestion for reducing water use on potato, is
using Burren cultivar with suitable quality and high yield potential, and deficit irrigation management (PRD).

Keywords: Furrow, Tape, Water productivity



