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Table 1- Amounts of water use during crop season (m*.ha™®) for different irrigation methods

Skl ohy) Slouge gyl (ol SeudlS) JNL bl o sl
Irrigation methods Furrow irrigation Sprinkler Drip tape
June 2100 1857 854
July 2848 2385 1830
August 2663 2235 1857
September 882 740 572
&> Sum. 8493 7217 5113
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Table 2- Combined Analysis of variance (means of squares) of potato yield

Oyt lbe @il e,y Olgdome ger Olaye (ke
S.0.V df Sum squares Means of squares
) Jl 1 15.12 15.12 ™
(Y*Rep) Jus 5 /1,5 4 32.15 8.04"
(Irr.) )kl g, 2 341.23 170.70*
(Irr.*Rep) ,1,$5 x g,ll b, 5 40.05 1.80"
(Plant.) ¢35 s, 1 38.43 38.43°
(Irr.*Plant.) o)Wl g, x cuslS b, 2 47.31 23.66"™*
(Plant.*Irr.¥Y.Rep.) (s,ll (g, x Jlo x ,L,85 x csls” 3, 12 38.54 317"
(Var.) o3, 1 13.02 13.02™*
(I *Var.) )bl os; X od, 2 4.25 2.12"
(Var.*Plant.) cisls’ sy, x o3, 1 0.03 0.032"™*
(Irr.*Var *Plant.) (o )lul bg, x cudlS bey X o3, 2 1.09 0.55™
(Y Jlo xe )kl oo, 2 24.90 12.45"
(Plant.*Y) Jlo x culs’ s, 1 0.94 0.94™
(Var.*Y) Jlo xo3, 1 11.30 11.30*
(Var *Trr.*Plant.*Y) Jlo xcudls oy xcosbol (39, Xpd) 1 4.27 213"
Residual ss5le,3l 24 43.08 1.795

Irr.: irrigation methods, Var.: Potatoes variety and Plant.: Planting methods cuslS 59, Plant. g o8, :Var. ¢ )bl alobs Irr.
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Table 3- Comparison of potato yield under irrigation methods, planting methods and potatoes cultivars

Solel g, (1 (U2 )3 0,55kS) 008 3 Slos  (casSe o 2 0,59S) ©f (5550,
Irrigation methods Tuber-yield (kg ha®) Water productivity (kg m™)
(I,_Furrow irrigation) clsu e (s k! 20848 ¢ 245¢
(L= Sprikler) b (sl 26152 a 3.62b
(I;= Drip tape) o ()Wl 23794 b 449 a
o (¢
V) L3 24083 a 347 a
(V2) Usgb o 23233 a 345a
cwils i) (2
(P1) ) & 24388 a 351a
(Py) aas) 9 22927 b 330a

o y> gy (6ol aws y3 4SOl (905l sl e (P<0.05) o sime BB (gl ygim por 4> S yidio gy b lael

Numbers followed by the same letter are not significantly differentns (P<0.05), Duncan's test (95% confidence level).

L: irrigation methods, V.: Potatoes variety and P.: Planting methods cuslS' 3, P 5 13, :V (s kol ailob :I
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Figure 1- Effects of irrigation methods, planting methods and potatoes cultivars on tuber yield
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Table 4- Intensity and the infection rate of diseases on tuber to Scab

Jed Cardy Wl 00 506 5006 5006 &P e

Treatments Healthy Rate of diseases
IV,P, 20 40 20 10 5 19
IV, P, 15 40 30 10 5 21.5
LV,P, 13 40 30 10 7 235
LV,P, 19 30 30 13 8 25
LV,P; 30 35 25 10 - 14.8
LV,P, 29 40 15 15 1 15.5
LV,P, 30 35 25 10 - 14.7
LL,V,P, 35 30 20 15 - 15.5
LV,P, 52 20 15 13 - 12.3
LV,P, 55 15 15 15 - 13
LV,P, 45 25 20 10 - 12.5
1;V,P, 37 30 25 8 - 13.2

L.: irrigation methods, V.: Potatoes variety and P.: Planting methods cuslS" g, :Plant. ¢ 43, :Var. « ¢l alols 1T
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Table5- Intensity and the infection rate of diseases on tuber to rhzoktonia

Jed Cardy Wl 00 506 5006 5006 &P MR

Treatments Healthy Rate of diseases
IV,P, 40 35 15 10 - 11.5
I, V,P, 35 30 20 13 - 14.5
LV|P, 40 35 15 10 - 11.5
L,V,P, 35 35 20 10 - 13.5
LV,P, 45 30 17 10 - 122
LV,P, 50 25 15 10 - 10.5
LV,P, 45 25 20 10 - 12.5
LV,P, 45 20 13 12 - 11.5
LV,P, 55 15 15 6 - 9
LV,P, 55 25 15 10 - 10.5
LV,P, 40 30 15 10 - 11
L,V,P, 45 25 20 10 - 12.5

L.: irrigation methods, V.: Potatoes variety and P.: Planting methods cuslS’ s, Plant. g o8, :Var. « ¢ bl alels :Irr.
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Introduction

Water crisis as a main factor of agronomy limitation exists in all over the arid and semiarid regions such as
Isfahan, province which is located in the central part of the Zayandehrud River Basin (ZRB). Due to the increase
in the cultivated area of potato in Fareidan Region located in the west of Isfahan province, it will be necessary to
use pressurized irrigation systems to achieve the highest irrigation application efficiency and water productivity.

Materials and Methods

The ZRB (41,500 km®) is a closed basin with no outlet to the sea. The research was conducted in the Fareidan
region of Isfahan, which is located in the west part of the ZRB. The Rozveh Agricultural Research Station (32°,
58' N, 50°, 25' E) is located at the altitude of 2390 m above the sea level. This study was conducted as a
randomized complete blocks design as a split strip plot layout with three replications and during two years
(2007-2008). Three irrigation systems (Drip tape, Sprinkler and furrow) were considered as main plots, two
planting methods (one - row planting and two-row planting) as split subplots and two potato cultivars (Marfuna
and Agria) as split-split subplots. Production (Tuber-yield), the consumption water and cultivars reactions to

common diseases were evaluated in different treatments. The soil of the experimental area, according to USDA
Soil Taxonomy 1994 is of silty loamy. At the soil depth of 1m, soil salinity (1.1-2.0 dS m™), water salinity (1.24
dS m™), soil moisture at field capacity (23 Vol. %), and bulk density (BD = 1.44 g/cm’) at the field site were
measured or experimentally obtained in the Isfahan Soil and Water Laboratory. The results were subjected to an
ANOVA to analyze the effects of the treatments and their interactions. The data obtained were analyzed using
the compound variance analysis and the averages of different treatments were separated using the Duncan
multiple range test using the statistical software (SAS Institute, Inc., Cary, NC). The probability level of 0.05
(Duncan's test) also was selected.
Results and Discussion

An analysis of variance (ANOVA) was conducted on the irrigation systems and planting methods using
PROC GLM (SAS 9.1, SAS institute Ltd., USA). Duncan’s multiple range tests at 0.05 probability level was
used for paired mean comparison. The Results provided in two years show that the effect of irrigation systems x

year (P<0.05) and cultivars x year (P<0.01) on (Tuber-yield), the consumption water and cultivars reactions to

common diseases were found to be significant. There is no interaction between irrigation and planting methods,
Variety x planting methods, Variety x irrigation, irrigation x Variety x planting methods and irrigation x Variety x

planting methods x Year for (Tuber-yield), the consumption water and cultivate reactions to common diseases.

On the contrary, the effects of the irrigation system treatments on the Tuber-yield and water productivity were
significant (p<0.05). The effects of variety on Tuber-yield and water productivity were not significantly (P>0.05)
detected.

Sprinkler irrigation method with 26152 kg ha™ of production mean was preferred significantly to tape
irrigation method with 23974 kg/ha of production mean. Tape irrigation leaded to the highest mean of WP equal
to 4.69 kg m>. Two years comparison of yield mean showed no significant difference between Agria and
Marfuna potato cultivars. The two year comparison results of yield means using different planting methods
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indicated that one row planting method (24839 kg ha™) was preferred significantly comparing to two row
planting methods (22927 kg ha™"). Evaluation of tuber infection by ordinary scab and rhizoctonia showed that the
highest mean of infection way observed in furrow method and the lowest one was observed in tape method of
irrigation. Scab infection in furrow irrigation was 47% higher than sprinkler irrigation and 78% higher than tape
irrigation.

Conclusions

During the three (2) years of the experiments with the three (3) irrigation treatments imposed on the potato
crop, it was found that the drip type irrigation system, despite its lower yield than sprinkler irrigation, increased
water productivity. A lowest pollution tuber to scab infection and rhizoctonia was determined by Drip type
method. Thus, using this method, particularly in water restrictions on potato planting is required. The highest
tuber yield was obtained in sprinkler irrigation, as well as from the point of view of the intensity and the
infection rate of diseases on the tuber to Scab and rhizoctonia there was significant advantage compared to
furrow irrigation. Therefore, in the lack of water restriction and the high speed wind can be used. The results
showed that the one row planting method for all treatments is desirable therefore highly recommended for
agricultural potato production.

Keywords: Drip tape irrigation, Furrow irrigation, Infection, Sprinkler irrigation



