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Table 1- Soil physical and chemical properties of the field

S es o Cdow o) K P N OC EC

- - % % 1 gy
Soil depthem Sand % Silt% Clay% PPM  ppm 0 0 m
0-20 10.6 45.6 43.8 406 13 0.1 1 772 04
20-40 12.6 441 433 287.6 9 011 11 771 038
40-60 16.8 40.9 42.3 2381 75 009 09 777 042
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Table 2- analysis of variance of treatments effect on yield and water productivity

Olayo (wKike
Mean sum of squares
) @33l 4y JS 3 8es <l (5390
Sour ce of variation d.f. Total yield Water productivity

Replication |,$s 2 76.986 3.032

() bl - o 3 1256.565" 40.171"
Levelsof irrigation (A)

Error (a) il las 83.927 3.196
(=) sload ol ly s 203.629" 7.225"
Depth of drip tape (B)

AxB  oxdill 9 42.351™ 1.300™

Error (b) o sles 24 28.073 0.780

23boo o yd N 90 o )3 (g I dae iy 4 T Iy ae pE NS
Nsis non- significant, AND"" are significant at P=0.05 and P=0.01, respectively
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Table 3- The mean values of theyield and water volumein different irrigation water treatments
Syl b low (LS )3 e yio) Gyl O poes (UKD 45 0,5 5LS) 3,5os

Irrigation treatments Irrigation water volume (M*ha) Yield (kgh™)
I 3198 47357
I, 4265 50135
I3 5331 58375
I4 6397 70158
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Figure 1- Results of mean comparison the effect of treatments on the potato crop yield. (Similar lettersindicate no significant
difference between treatments)
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Figure 2- Results of mean comparison the effect of treatments on the water productivity
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Table4- List the cost of theinputs used in the study
Wosle oy (Jb) Ced
Inputs Unit Price(rials)
Irrigation water ¢l M? e o 3,003
POtato e jeum Kg 55 sks 7,000
(Bdhyy 0db SE)y _ 22 200,000,000
Production (planting, cultivation and harvesting)  Per hectare
it lojl (b slowd (LBl o —0 Jgun
Table 5- Economic analysis of experiment treatments
w e .. L.Ji 0 yi - . w
My 4Vl 4y i 3 Sdos Gt 51 eols ol 3 3Ladl 5,9 0,00 )
(Ju,) ) (o S 33 05 5kS) . . & Slyd
B o ) &) i ( (Ju) sy (usSo oo 2 JU)) "
treatments  \nnual total cost of (s . Income from Economical 22
production(rials) Potato d\A(/:ta'lte'; « production  productivity(rials m Bene;t—
. 1, productivity (kg rials co:
yield(kg ha®) ) (rials) ) Fatio
1:Dq 209,600,000 45.49 14.22 318,450,000 99,578 152
1,D, 209,600,000 47.77 14.94 334,410,000 104,568 159
1,D3 209,600,000 47.87 14.97 335,070,000 104,775 1.60
11D4 209,600,000 48.30 15.10 338,080,000 105,716 161
1,D4 212,800,000 46.55 10.92 325,870,000 76,406 153
1,D, 212,800,000 49.02 11.49 343,120,000 80,450 161
1,D3 212,800,000 50.05 11.74 350,370,000 82,150 1.65
1,D4 212,800,000 54.92 12.88 384,420,000 90,134 181
13Dy 216,010,000 57.00 10.69 398,980,000 74,841 1.85
13D, 216,010,000 50.42 9.46 352,940,000 66,205 1.63
13D3 216,010,000 58.77 11.02 411,410,000 77,173 19
13D, 216,010,000 67.31 12.63 471,170,000 88,383 218
1,D1 219,210,000 72.55 11.34 507,850,000 79,389 232
14D, 219,210,000 63.10 9.87 441,720,000 69,051 201
14D3 219,210,000 66.27 10.36 463,870,000 72,514 211
14Dy 219,210,000 78.71 12.30 550,970,000 86,129 251
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Introduction: water scarcity is one of the primary problems in arid and semi-arid regions such as Iran. In
these regions, increasing water productivity in agriculture sector is inevitable. Water productivity can be
increased using the drip irrigation method and application of irrigation strategies such as deficit irrigation. Potato
is the major crop in Dehgolan plain. Researches have shown that the potato crops very sensitive to water stress.
Sprinkler and furrow irrigation systems are common methods for irrigation of potato crop in Dehgolan plain. In
this plain, the main supply for irrigation water is groundwater resources. Due to the falling water table in this
plain, high sensitivity of the potato crop to water stress and low efficiency of current irrigation systems in the
plain, the use of modern methods such as drip-tape irrigation system is inevitable. Drip tape irrigation is one of
the efficient methods to increase water productivity of agricultural crops. In this method, determining the optimal
drip tape placement in the soil and irrigation water depth are the important factors for obtaining maximum yield
and irrigation water productivity of potato crop. The purpose of this study was to investigate the effect of drip
tape placement depth and irrigation level on water productivity of the potato crop (Agria cultivar) in Dehgolan
plain of Kurdistan province.

Materials and Methods: A field experiment was conducted to evaluate the effect of drip tape placement
depth and irrigation water level on water productivity of the potato crop (Agria cultivar) in Dehgolan plain of
Kurdistan province in spring season of 2014. The results of water quality analysis showed that the irrigation
water has not any limitation to plant growth. The soil texture of the field was silty clay. The experiment was
arranged in split plot design based on randomized complete blocks Design with three replications. The main
plots and subplots included the irrigation water levels (60, 80, 100 and 120 percent of the potato water
reguirement) and drip tape placement depth (0, 5, 10 and 15 centimeters), respectively. At the end of the growing
season, tuber yield of potato was measured. Measured data were analyzed using statistical software, R.Also,
mean comparisons were done using Duncan's test.

Results and Discussion: The results showed that the effect of irrigation water and drip tape placement on
yield and water productivity was significant (P= 0.01%). The maximum yield and water productivity of this crop
were related to 120 and 60 percent of crop water requirement, respectively. The results also showed that drip

tape placement depth equal 15 cm was the depth when using drip tape irrigation system in Dehgolan plain.
Economic analysis of different treatments showed that irrigation water depth equal 120 percent of the potato
water requirement has higher Benefit—cost ratio than other treatments, but the water produced related to it is
minimized. Since the Dehgolan plain faced with an intense water deficit and groundwater level of this plain has
lost, so maximizing the amount of water produced in Dehgolan plain is inevitable. The results showed that the
applied irrigation water depth equal 60 percent of potato water requirement and installation of irrigation tape at a
depth of 15 cm can be achieved highest irrigation water use efficiency of potato in Dehgolan plain.

The result of this research indicated that tuber yield and water productivity of the potato crop under
subsurface drip irrigation systems is higher than surface drip irrigation. The ability of subsurface drip irrigation
in the improving of tuber yield could be attributed to the less water lost from the soil surface through
evaporation. Subsurface drip irrigation allows maintenance of optimum soil moisture content in the root zone,
which improved the water productivity.

Conclusion: The results show that the maximum tuber yield of potato was related to 120 percent of the
potato water requirement. But the maximum irrigation water use efficiency was related to treatment water equal
60 percent of water requirement and drips tape placement depth equal 15 cm. As a result, recommended to
increase the irrigation water use efficiency in Dehgolan plain, deficit irrigation strategies applied. The results
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also showed that the yield and water productivity of the potato crop in subsurface drip irrigation method is more
than surface drip irrigation method. In this way the growth of weed and water |oss through evaporation was very
low and therefore the plant uses the greater amount of irrigation water.
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