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Table 1- Selected chemical and physical properties of soil
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Dept(gng’; Ol oyl Texture Sl (%) Clay (%) EC (ds/m)
) P9
0-30 Clay loam 435 315 0.598 7.9
30-65 ) 38 45 0.57 77
Clay
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1- Polarimetry Method
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Table 2-Water consumption and yield in each treatment
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Figure 1- Production function of potato
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Table 3- Variance analysis (mean square) of yield, dry matter percent , water use efficiency and qualitative characteristics of
potato
Mean square Ol o (wSibe

n O = n 8 ke [oy) o O o O 5\ o
- ‘o . '7 © N c X — 13 *CB' =
Ol kS Zvi0 f g-% ;2.'@ 3?@ "3§§ 332- iig —’égg
Variationsource % P O > 753 & T O S s 4 >8
b Nal a2 ,3 T - D0 \2 a
hae ) 8 05 ).
l .
)f&} . 2 3951759™ 0.008 ™ 0.01™ 0.23™ 0.15™ 0.0046™
Replication
LJ] kK *k *k kK *%k
o OlM . 6 467388668 0.004™ 0.42 103.4 1.82 10.67
Levels of irrigation
s
12 11991929 0.01 0.013 0.69 0.20 0.38
Error
Variations <l s ey yo
. 10.21 3.36 4.36 1.2 10.6 3.13
coefficient
2o olel 3 sine M) pae ,Silu 1S 5 2od VSl g 3 5l ine SIS il
** Significant at 1% level and ns not significant
S Oluogad” b (pSile gl € Jgaa
Table 4- Comparison of mean quantitative characteristics
" ; ~ p g Seelil geas 5
5 5,Sdos 23lo sy Sldpae S yh soss o gt s 5
i < i3 Lol Qg Sy 4D -
Sk C}‘M J Us‘:flvr;lter wei ﬁt of t:Jber weight of tuber
Levelsof irrigation Yield Dry matter - A . production in
1 efficiency in seed size .
(Kg.ha™) per cent 3 marketable size
(Kg/m?) (Kg) <o)
Je “5)[’3‘] /\: . 13189°¢ 22.2% 4.84° 0.25% 0.61°¢
40% of full irigation
PR MAN
S bl 00 224394 21.9° 6.12% 0.315° 0.76 %
55% of full irigation
CPRWPATD
e / . 29622° 20.7° 6.42% 0.287° 0.83 %
70% of full irigation
IS o bl 7ZAD
S / . 38722° 20.1° 6.96* 0.43* 1.07°¢
85% of full irigation
OPHRARS
S ke / , 43511°* 17.9¢ 6.69* 0.317* 1.21%¢
100% of full irigation
PR MVARY
S ke / , 44506 17.8¢ 5.97® 0.357* 1.25%
115% of full irigation
IS o,k 0¥
S ke / . 45217* 18°¢ 5.38% 0.298* 1.5°%
130% of full irigation
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*_Numbers followed by the same letters are not significantly different according to LSD's test at 5% level
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Table 5- Comparison of mean some of the qualitative characteristics

&bl zobw @3l ao Jaloxo &3 weo pd owlid duo y

Levelsof irrigation Nitrogen percent  Percent of solublesugars  Starch percent
COIAMPAS

S Sl 1T 2.95° 2.12°¢ 76.6°
40% of full irigation

S ol 700 3.05° 2.18¢ 74.06"
55% of full irigation '

S ol Y- 2.94° 2.43° 73.3°
70% of full irigation '

S ol 70 2.98° 2.48° 69.6°¢
85% of full irigation ' ’

S Sl 2.96° 2.9° 66.34
100% of full irigation '

S S hITNA 3.02° 2.89° 633°
115% of full irigation ' ' ‘

S 7Y 2.97° 3.07° 61"

130% of full irigation
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*_Numbers followed by the same letters are not significantly different according to LSD's test at 5% level
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Table 6- Variance analysis (mean squar €) of weight of tuber in seed size and weight of tuber production in
marketablesizein a plant
Mean square b o pwSbe

S )0 Moy l5L (s sas 43 S gy s oag o3

Variation source Degrees of W_eight of tuber prodyction Weight of t_uber in
freedom in marketablesizein a seed size
plant in aplant
1,5 %
e 2 0.427 0.16™
Replication
LJ" kk
Gl g 6 0.593 0.02™
Levels of irrigation
s
33 0.12 0.026
Error
s 33.44 49.86

Variations coefficient
Wb o (olel 3 sine M) pie ;L NS 5 o> Vg deoys B Jloinl e 3 )l e M Sl cig 4 g
** * Significant at 1% and 5% level, respectively and ns not significant
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Figure 2-Per cent of weight of tuber production in marketable size and per cent of weight of tuber in seed sizein a plant to
weight of total tuber
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Numbers followed by the same letters are not significantly different according to LSD's test at 5% level
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Introduction: Owing to drought, increasing demand for fresh water resources and low water use efficiency,
the optimum use of water is essential in the agricultural sector. Therefore, this study was conducted to
investigate the effect of different levels of irrigation water on quantitative and qualitative Characteristics of
potato (Burren cultivar) and determination of its optimum consumptive use of water under Shahr-e kord
environment.

Materials and Methods: This study was conducted at the Agricultural Research Center and Natural
Resources in Shahr-e kord with longitude and latitude of 32°18" and 50°51" , respectively, in 2013. This
experiment was performed in randomized complete block design with 7 treatments consisted of different levels
of irrigation water and 3 replications. Different levels of irrigation water were: 40, 55, 70, 85, 100, 115 and 130
% of the soil moisture deficit. Potato seeds (burren cultivar) were planted with distance of 20 cm from each other
and furrow width of 75 cm. Irrigation program were performed based on the measurement of soil moisture
deficit. The irrigation intervals were considered as a fixed 7 day. Irrigation levels were applied to 105 days after
planting and the total growth period was 130 days from planting to harvesting. The samples were taken from the

two middle furrows. The evaluated parameters were included weight of tubers per plant, tuber diameter, weight
of tuber in seed size, weight of tuber production in a plant in marketable size, tuber dry weight, the starch
percent, percent of soluble sugars, nitrogen percent. The starch content was determined by Polarimetry method.

The soluble sugars content was measured by Colorimetric method, the nitrogen content was measured by wet
digestion method and using the Kjeldahl set. Then, the optimal depth of water consumption in conditions of
limited water resources were determined by English method Statistical analysis of data and drawing graphs were
done with SAS and EXCEL software, respectively.

Results and Discussion: The effect of different levels of irrigation water on yield was significant at 1%. The
yield increased with increase of irrigation water. The minimum and maximum yields were belonged to 40 and
130 % treatments with 13.2 and 45.2 tons per hectare, respectively. Whereas, the results revealed that treatments
which recieved100, 115 and 130% of the soil moisture deficit had no significant effect on potato yield at 5%
level. Thus, potato yield in 115 and 130% treatments were only 2.3 and 3.9% more than treatment receiving full
irrigation, respectively. The potato production function was obtained using the depth of water which consumed
during the growing season and yield in each treatment. The results showed that the effect of different levels of
irrigation water was significant on yield, starch, soluble sugars, dry matter, irrigation water use efficiency and
the weight of tuber production per plant in marketable size As the level of irrigation water increased, the yield,
soluble sugars content and weight of tuber per plant in marketable size increased and the starch and dry matter
content decreased. Moreover, effect of different levels of irrigation water on nitrogen percent and the weight of
tuber in seed size were not significant. Maximum and minimum of irrigation water use efficiency were belonged
to 85 and 40% with values of 6.96 and 4.84 Kg m™, respectively. Maximum and minimum percentages of starch
were belonged to 40 and 130% treatments with values of 76.6 and 61%, respectively. The soluble sugar content
in potato can causes discoloration and darkness of the product, and accordingly it makes the non-marketability of
the product. Maximum and minimum soluble sugar contents were belonged to 130 and 40% treatments with
values of 2.12 and 3.07%, respectively. In addition, the increase of irrigation water caused to the increase of
weight of tuber per plant in marketable size. Therefore, the highest marketable tuber yield was belonged to 130%
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treatment and it was 1.5 kg per plant and the lowest one was belonged to 40% treatment and it was 0.61 kg per
plant. The applied water which maximized the income was 821 mm during the growth period.

Conclusion: The use of 82% full irrigation (533mm) can result in maximum net income and irrigated area
can increase by 22% compare to full irrigation. If the purpose of planting is get to the maximum yield, the use of
130% irrigation treatment is recommended and if the purpose is the production of seed potatoes, the use of 85%
irrigation, treatment is recommended.

Keywords: Irrigation water use efficiency, Optimization, Production function, Profit function



