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Determination of water requirement for potato in different climates of
Isfahan province
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Table 1. Climatic properties of potato cultivation areas in Isfahan province

bl el ol 03 g 53 a0l gt NIEIPNE
Climate . . . . . ..
City within climate Climatic characteristics
name
9 A e S 5le (Ol D6 LT L Ol =t Ok sle ‘('; Dol (255 e (2505 b
e a3 YW=V Ol (glos cam 55 Ve
A-C-W o - . .
Isfahan, Najaf Abad, Falavarjan. Dry humidity, cool winter, hot summer, winter
Mobarake, Khomeini Shahr, and Lenjan temperatures of 0-10 °C, summer temperatures
’ ’ AFI0_20 o
om;suacrfgwu‘>ﬂou;‘&zqy)
e ol 5 5l Dl LIS VoY Dl Slas o (Ssln b ST S
A-K-W Kashan, Ardestan, Naein, and Shahin Dry humidity, cold winter, hot summer,
Shahr smaller than or equal to zero winter
temperatures, summer temperatures of 20-30
°C
O 5 OBlas 5 OGS Cgd 03 0y oLl 55 -
9 Ol OB H OOGLL g D9k 2 O B (Ll 9> OM)&UJ‘(;OMUGQﬂQw)‘Ssa'Aatjg:,.i_,b)
sl e S
N} b,ﬁ(w‘u:’)i‘bﬂ"“uﬁ; B O R P P PR Py
SA-K-W Khansar, Frieden, Fereydunshahr,

Golpayegan , Dehaghan, Tiran and

Karvan, Shahreza, Buin, Semirom and

Chadegan

Semi-arid humidity, cold winter, warm
summer, winter temperatures of 0-10 °C,
summer temperatures of 20-30 °C
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Table 2. Five-year yield (t ha!) of potato crop in potato-producing cities in Isfahan province

O g pb \Y¥AQ 1Ya. ¥4 1YY \Y4y ol
City name 2010 2011 2012 2013 2014 Mean
Sl 34 36 8 45 35 38.60
Esfahan
e 26.9 25 30 30 35 29.38
Najafabad
ob;ﬁf’ 39 40 42 41 42 40.80
Falavarjan
S L
’ 29.8 35 40 40 30 34.96
Mobarake
MW 34.9 33 41 42 41 38.38
Khomeineshahr
- 19.5 21 18 20 25 20.70
Natanz
L 23 25 23 27 35 26.60
Shahreza
OBlas
20 18 19 24 25 21.20
Dehaghan
Lf":; 22 21 21 25 29 23.60
Tiran
e 18 25 19 21 19 20.40
Shahin shahr
Old
] 31.5 22 31 30 30 28.90
Lenjan
wb 18 18 20 21 20 19.40
Naein
S
- 26.5 21 17 18 17 19.90
Kashan
Oliws !
18 20 17 21 25 20.20
Ardestan
RNy
26.5 25 23 26 23 24.70
Golpayegan
- 18 21 21 23 35 23.60
Khansar
O
21 22 22 23 22 22.00
Freidan
A Ors 20 21 21 22 21 21.00
Fereydunshahr
"ﬁ'.ﬁ 22 21 22 22 21 21.60
Buin
R
: 23 22.5 22 23 24 22.90
Chadegan
M.M 25.5 27 23 28 23 25.30
Semirom
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Table 3. Analysis of variance for characteristics of water productivity, water consumption at different
phenological growth stages

Slayye (15ke
MS
i e @bl e e T T 608 S5 Jole 53 3L a5 T
SOV df Water consumption Water Water requirement at
o P productivity phenological growth stages
)L;...? ok ok *
; 20 1190.70 980.01 169.40
Treatment
L 42 375.45 60.01 87.19
Error
Sk o 2 14.35 12.62 9.41
CV%
S 9 i Sk i ¢l LT bkl ol Jl-

@ by sl esls uibyly 4 o
G ST L L e el Slaki g0
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Table 4. Comparison of the water requirement, water productivity based on crop evapotranspiration and irrigation
water productivity based on three methods of drip, sprinklers, and furrow irrigation in the A-C-W climate

- * - T * % &p(..ﬂ r.\ﬂ r@uu&t*** r@f._‘ r.\h &toih.****
a s T e <l o5 ekl ol Gose e z _
Cﬁii\vﬁr B uurw_(..thur... Arlk%b.\nn\qwu‘rwv A(»Wsk.us.\._ﬁwwrwv A(%%»\s\ﬂﬁu‘rﬂv A(o..%bgut&ﬂ\w}wv
. Net water ’ i ) i ) i igati igati ivi
City name 3@585,“5 (ha') Water productivity Irrigation water productivity ::mw_o:. s.\m:ow Irrigation ,ﬂmﬂoa waoaco:/\:%
(ke ) (kg ) productyiy e m)
g m
M 5432.2° 7.11° 5.05° 4.41° 3740
Esfahan
...m LT e 5181.5"b 5.68¢ 4.03°b 3.52° 2.99°
3 Najafabad
K Olrus2 5023.9° 8.12° 5.77¢ 5.04° 428°
w*. Falavarjan
kY ke 4674.3 ¢ 7.48° 5.32¢% 4.64° 3.94%
a Mobarake
“ A 5152.4° 745" 5.30° 4.63° 3.92¢
Khomeinishahr
ok 4801.3 ¢ 6.02 ¢ 428" 3.74° 3.17°
Lenjan
3 (o3 #Y/Y Oletily) SL 6l s 3 VY Olekily) (gl o o (65T (Ll 5L) B ,m5 5 ,ms 3L bl OT (gy50 3l A le w5 4 ¥H¥* g ¥FF k% (- x

(40550 o 3 S) I Sl e Do (5bT ka3 510 5 8 5 alie s > . (Abbasi ef al. 2015)(as,50¥/Y sledily) ol 4 o 6,LT

* Rk GREE Qnd **** ] are respectively indicative of water productivity based on crop evapotranspiration (net water requirement),

drip irrigation (71% efficiency), sprinkler irrigation (62.1% efficiency) and furrow irrigation (52.7 % efficiency),
(Abbasi et al. 2015). The similar letters in each column are not statistically significantly different (Duncan test 5%).
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Figure 1. Distribution of potato water requirement according to the phenological growth stages in the A-C-W climate
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Table 5. Comparison of the water requirement, water productivity based on evapotranspiration and irrigation water productivity
based on three methods of drip, sprinklers, and furrow irrigation in the A-K-W climate

T * T T * % T T * %k rmuf.ﬂ (ﬂﬁko\é****
Sa o T el 3 RTITI ol 2l s sl 2l s :
T S ] - b = = = RO ¢
A e Netwater (T A AOEAS) (K e S (S e 105 AS) (eSS
City name requirement (ha™) Water productivity Emmw:.o: water Irrigation water productivity Irrigation Nﬂmﬁwﬁagoﬁ:&%
(kg m?) productivity (kg m™) (kg m?) g
o b
&,. 5213.8* 3.72° 2.64° 2310 1.96°
Naein
5 - aly
s 5257.4° 3.88° 2.76° 2.40°" 2.0°
Shahin shahr
' s HLals”
..ﬁ ° 5103.7 2 3.85° 274" 2.40° 20°
3 Kashan
~||. . —U‘l _
N o 5209.8 ° 3.88° 2.75° 2.40° 2.0°
w*. Ardestan
1 - 4609.2 ® 4492 3.19% 2792 232
Natanz

.S

& o g (WT 5 (o #Y/Y 0lekily) SHL ubT sy VY Olekily) (gl o kos (o, LT «(Lalls 5L G 5 s 5 ol 5 OT (50 0 51 djle s 5 4 *HHF g Rkkok (%

(o530 o 3 S13) L5 Sl cme sl (g5 s 510 a5 4lie 5y~ . (Abbasi et al. 2015) (s ,30%/V Olekily)

* o oEEEEX gnd **** gre respectively indicative of water productivity based on crop evapotranspiration (net water requirement),

drip irrigation (71% efficiency), sprinkler irrigation (62.1% efficiency) and furrow irrigation (52.7 % efficiency) (Abbasi ef al. 2015).
The similar letters in each column are not statistically significantly different (Duncan test 5%).
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Figure 2. Distribution of potato water requirement according to the phenological growth stages in the A-K-W climate
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Table 6. Comparison of the water requirement, water productivity based on evapotranspiration and irrigation water productivity based on three

methods of drip, sprinklers, and furrow irrigation in the SA-K-W climate
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B N A S P RN SN P (oS o g 055 (e 05 A0
City name Net water . . o . Irrigation water
requirement (ha™) Water productivity b\:mm._:.o: water Irrigation water productivity productivity
(kg m?) productivity (kg m?) (kg m?) 3
(kg m~)
O] e
o 5581.8 b 4.23® 3.00 % 2.65® 2.223b
Khansar
e 5809.4 b 3.78 ® 2.69° 2350 1.99
Freidan
50y el 8
g 5340.4¢ 3.93° 2.79® 244 2,07
.ﬂ Fereydunshahr
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= Buin
Y G
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A Shahreza
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: Golpayegan
5 sl
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Chadegan
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obles b b b b
6228.7* 3.40 2.42 2.11 1.79
Dehaghan
s
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Tiran
& o o LT 5 (o3 VY OLtil) (S 6oLT (o3 VY OLeil)) (g o s (LT d(Jalls L) G 5 e SU ol T (65500 31 A5 sle o 5 4 FHFF g ¥HFR* (%

(4530 o 55 5SU15) L5106 1> e gl (5HbT i 51 Ot a3 wlie 35 > . (Abbasi ef al. 2015)(as ,50Y/V Sl )

* oxERoER* and **** are respectively indicative of water productivity based on crop evapotranspiration (net water requirement), drip irrigation
(71% efficiency), sprinkler irrigation (62.1% efficiency) and furrow irrigation (52.7 % efficiency) (Abbasi et al. 2015).

The similar letters in each column are not statistically significantly different (Duncan test 5%).
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Table 7. Comparison of the values of the net water requirement in the national water document of Iran, the study of
Farshi et al. (1997) and current research
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(ha) (ha) in the study of Farshi et al.
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document of Iran
gl 5 A-C-W
City name = .
A-C-W Climate
Olgaeol 5432 - 6154
Esfahan
ST Cand 5181 6340 -
Najafabad
RESDY 5024 - 5966
Falavarjan
<)l 4574 4670 -
Mobarake
S e 5152 - -
Khomeineshahr
Old 4801 4800 -
Lenjan
A el 5 A-K-W
City name = .
A-K-W Climate
ot 5214 - -
Naein
S ol 5257 7190 -
Shahin shahr
oLl 5104 6300 -
Kashan
R 5209 - -
Ardestan
b 4609 5810 -
Natanz
A gl 5 SA-K-W
City name (._.b .
SA-K-W Climate
sl 5582 7520 6531
Khansar
O 5809 6900 -
Freidan
A Ok p 5340 6950 -
Fereydunshahr
=X 5371 6920 -
Buin
Lo 5360 5690 -
Sheihreza
By 5985 7780 7139
Golpgyegan
KL 5045 5060 -
Chadegan
[Sead 5883 5390 -
Semirom
RES 6228 - -
Dehaghan
o s 6425 5450 -
ol
Tiran

A




TS RS B

R

o3 ol 53 edel S i 4 a5 L

S 52 53 e g ol LAl ST 5L
SA-K-W 4 A-K-W (A-C-W r:lél dw )3
—OFYY) Jslre (ol 4l o 5 4 Olginol Ol
o (OYFe —$FYD) 5 (FF+A-0YOY ) (FHVF
Sl OT Kl slael ol syl caSa
YL T 5L 5 e ol Dy D,
48 ) 50 et S pde D 50 53 0 e )
) (sl bl Ol il g
sl 53 SV pams plo alie J s
ot pplgin ST Il Olsie 4 Sl 2l
S gl am e LT wble 5> OT 5y
ST OT 31 ool b 28 o o oy 2t
A-CW (3,5 coons 13 La |y Lipd on
YANA 3 Shee L gzo b sUT Cams Oliw g8
33 eaSe e OV ST 5L 5, s o5
3 Shee Lo gia b Olom 5 556 Ol g 5,1
S 2o 0 YF ST 5L S 55 5 Fr/A
(o3 DYV Sladily Slua! L) HSa s
FIYA 5 Y48 dslae ST (So5 o w5 &
ohilys dimbls CaSla e sl 4 p S LS
S a s omb sl Ok el AK-W
5L 5K 55 5 YV 5 VF glas Shes b
b OSs ys CaSe e FE4 5 OVVF T
ST o5 o Sl (i 5 (eSS
(oo o 2 sl3l 4 0 8 kS PG VAP )
o g s p S sls el s 4y
Ot g & by o SAK-W (I3l 55 ST (555
5B s LS YVY 5 Shee Lo e ) Ollas
VA Ol 4 GBS s caSe YV T

A%

ol andllan cpl by ol 42510 3 o g 4L
S sk 4 55 S5 4 oS 035 aw
Sl A-C-W (Bl 55 Al aedls e
oz sla Ol s 53 el e (2T S
SIS e T ke b 4 Lo Sl 0LT
Ol Ol g 53 5 2als Ao ys ¥ 5 WY
AV ) 5 T e i ol
5o Olrysde 5 Olgawl Ol gl 95 5o
She 33 VOIA s VWV 2alS L) s 5 4
sdalin Farshi ef al. (1997) asflles 4 Cod
oALE Ol gd e C AKW (1 55 s
SV 3L & i 5 4 a5 QL (e
YO 5 YRR et 55 ol 3,57 5
S SAK-W o il s sl Ol sl
Ol )3 (fn) o CBST @Bl o 5 g
S eyl den 555 (o O seme lgis
s andllae 55 4 G il andllas 43 T
o 2 S 05T Al o s S
‘_;\ubdl.av\;w«.:g,.:@rﬁlé\@!):wj
) doys YOIA L (0 sl ,3) doys /¥
ol ST3sldel | aSul sl Glusl s s
5 ool adles 5 sl e 2T 5Ll
s A dea Sglate |8 gla gy
b g onl 51l a5l 5 655l
SR 3 o plonil Dl i 5 03 Doglie
JB ans 53 L ol 3 DY pas A g
53 Ldime O w5 s awlis
ol SEas b Sl eslitel b Ll s
G (6 i 233 Uil g5 o Olgion! Ol (1

.%L«Jﬁl}&éhﬁjkg



A% Olewa ) VWV by =¥ o)lad =¥ 090 «( £105 0317 Sl gy 4 pii»

SN 3Rl
Olojlo 5l dsts o p3Y 555 5 OB s
S ke 035 4 Olgheol Ol (65,55L487 slga
wkﬁéj&“%#ObjbdfuﬁyT
SRl Shass ol ¥ Ll
Aol

Dllie o s 5 aSa o a3l 4 p S AS
e pp eIl p S SLS VA Dol OT
> Slas Lo gie) Lo g Ol sgd 4 by e
oS e OYF ST 5L 5 58 s o5 Y8/8
S e S s gl 5 GES
oo Olse w0 ST 5L abes &SST 51 i
7o Jolse ple il e odiS 5 gutons
ST s e sl (I Conlw 5 45550

Aed ol Pl ot



TS RS B

References

Abbasi, F., Sohrab, F., and Abbasi, N.2015. Evaluating on irrigation efficiencies and
temporal and spatial variations in Iran. Technical Report, Natural Resources
Research and Education Center, AREEO, Karaj, Iran.54pp. (In Persian with
English abstract).

Allen, R.G., Pereira, L.S., Raes, D., and Smith, M. 1998. Crop evapotranspiration
guidelines for computing crop water requirements. FAO Irrigation and
Drainage Paper. NO. 56, Rome, Italy

Allen, R.G., Pereira, L.S., Smith, M., Raes, D., and Wright, J.L.. 2005. FAO-56 dual
crop coefficient method for estimating evaporation from soil and application
extensions. Journal of Irrigation and Drainage Engineering 131: 2—13.

Carli, C., Yuldashev, F., Khalikov, Condori, B., Mares, V., and Monneveux, A.
2014. Effects of different irrigation regimes on yield, water use efficiency
and quality of potato in the lowlands of Tashkent, Uzbekistan: A field and
modeling perspective. Field Crops Research 163:90-99.

Christen, E. Ayars, J. Hornbuckle, J. Hickey, M. 2006. Technology and Practice
for Irrigation in Vegetables. NSW Department of Primary Industries, State of
NewSouth Wales, Australia, 53pp.

Dehghan, A., Zabihi-Afrouz, R., and Hosseini, M. 2009. Water use efficiency of
crops for Iran and compare it with countries of the world. Research Institute
of Planning, Economics and Rural Development, Ministry of Agriculture,
Tehran, 82 pages. (In Persian).

Fabeiro, C., de Santa Olalla, F.M. and De Juan, J.A., 2001. Yield and size of deficit
irrigated potatoes. Agricultural Water Management, 48:255-266.

Farshi, A.A., Shariati, M.R., Jaroallahi, R., Ghaemi, M.R.,. Shahabifar M., and
Tavallaei, M.M. 1997. An estimate of water requirement of main field crops
and orchards in Iran, Vol: Field crops. Agricultural Education, Agricultural
Research, Education and Extention organization of Iran. Karaj, Iran.

Food and Agriculture Organization. 2014. FAOSTAT, Retrieved January 12, 2014,
from http://faostat.fao.org/site/291/default.aspx. (accessed 10 September
2014)

Ghaffari, A. Ghasemi V.R., and Pauw E. D. 2015. Agro-Climatically Zoning of
Iran by UNESCO approach. Dryland Agriculture 1:64-95.

Heydari, N. 2012. Determination and evaluation of water use efficiency of some
major crops under farmer’s management in Iran. Journal of Water and
Irrigation Management. 1: 43-57. (In Persian).

Iwama, K. 2008. Physiology of the potato: new insights into root system and

¥



A% Olewa ) VWV by =¥ o)lad =¥ 090 «( £105 0317 Sl gy 4 pii»

repercussions for crop management. Potato Research 51: 333-338.

Jalali, A.H., 2013. Potatoes (Solanum tuberosum L.) yield response to simulated
hail damage. Archives of Agronomy and Soil Science, 59:.981-987.

Janket, A., Jogloy, S., Vorasoot, N., Kesmala, T., Holbrook, C.C., Patanothai,
A. 2013. Genetic diversity of water use efficiency in Jerusalem artichoke
(Helianthus tuberosus L.) germplasm. Australian Journal of Crop Science 7:
1670-1681.

Katerji, N., Mastrorilli, M. and Rana, G. 2008. Water use efficiency of crops
cultivated in the Mediterranean region: review and analysis. European
Journal of Agronomy, 28: 493-507.

Ministry of Agriculture and Meteorology. 2001. National Water Evidence of
Iran (Water requirement of plants, crop cultivation pattern, and irrigation
efficiency), Tehran. Iran. (In Persian).

Onder, S., Caliskan, M.E., Onder, D., Caliskan, S. 2005. Different irrigation
methods and water stress effects on potato yield and yield components.
Agricultural water management 73:73-86.

Rashidi, M. and Gholami, M. 2008. Review of crop water productivity values
for tomato, potato, melon, watermelon and cantaloupe in Iran. International
Journal of Agricultural and Biological Engineering, 10: 432-436.

Ruttanaprasert, R., Jogloy, S., Vorasoot, N., Kesmala, T., Kanwar, R.S.,
Holbrook, C.C. and Patanothai, A. 2016. Effects of water stress on total
biomass, tuber yield, harvest index and water use efficiency in Jerusalem
artichoke. Agricultural Water Management, 166:130-138.

Sinclair, T. R. 2011. Challenges in breeding for yield increase for drought. 7Trends
in plant science 16: 289-293.

Spitters, C., and Schapendonk, A. 1990. Evaluation of breeding strategies for
drought tolerance in potato by means of crop growth simulation. In Genetic
Aspects of Plant Mineral Nutrition. Springer Netherlands. pp. 151-161.

Unlii, M., Kanber, R., Senyigit, U., Onaran, H. and Diker, K. 2006. Trickle and
sprinkler irrigation of potato (Solanum tuberosum L.) in the Middle Anatolian
Region in Turkey. Agricultural water management, 79:43-71.

Vos, J., Groenwold, J. 1989. Characteristics of photosynthesis and conductance of
potato canopies and the effect of cultivar and transient drought. Field Crops
Research 20: 237-250.

Vreugdenhil, D., Bradshaw, J., Gebhardt, C., Govers, F., Mackerron, K.L.L., Taylor,
M.A. and Ross, H.A. 2007. Potato biology and biotechnology. Advances and
perspectives. First edition Elsevier Ltd. 823pp.

Xie, K., Wang, X.X., Zhang, R., Gong, X., Zhang, S., Mares, V., Gavilan, C.,

\al



TS RS B

Posadas, A. and Quiroz, R. 2012. Partial root-zone drying irrigation and
water utilization efficiency by the potato crop in semi-arid regions in China.
Scientia Horticulturae, 134:20-25.

Yavuz, D., 2011. Comparison of different irrigation methods in term of water use,
yield and energy consumption in potato cultivation (Doctoral dissertation,
PhD. Thesis, Graduate School of Natural Sciences, Selcuk Uni., Turkey, 117
PP.

Yavuz, D., Suheri, S. and Yavuz, N. 2016. Energy and water use for drip irrigated
potato in the Middle Anatolian region of Turkey. Environmental Progress
and Sustainable Energy, 35:212-220.

Yuan, B.Z., Nishiyama, S. and Kang, Y. 2003. Effects of different irrigation
regimes on the growth and yield of drip-irrigated potato. Agricultural water
management, 63:153-167.

Yy



«Applied Research in Field Crops» Vol 30, No. 4, 2017

Determination of water requirement for potato in different climates of
Isfahan province

A. Jalai’!, H. Salemi?, A. Nikouei®, S. Gavangy*, M. Rezaei’, M. Khodagholi®,

N. Toomanian®, N. Toomanian’
1. Assistant Professor, Horticulture Crops Research Department, Isfahan Agricultural and Natural Re-

sources Research and Education Center, AREEO, Isfahan, Iran. . (Corresponding author)

2. Assistant Professor, Agricultural Engineering Research Department, Isfahan Agricultural and Natural
Resources Research and Education Center, AREEO, Isfahan, Iran.

3. Assistant Professor, Economic, Social and Extension Research Department, Isfahan Agricultural and
Natural Resources Research and Education Center, AREEO, Isfahan, Iran.

4. MSc. graduate of Irrigation and Drainage
Research trainer, Soil and Water Research Department, Isfahan Agricultural and Natural Resources
Research and Education Center, AREEO, Isfahan, Iran.

6. Associate Professor, Soil and Water Research Department, Isfahan Agricultural and Natural Resources
Research and Education Center, AREEO, Isfahan, Iran

7. Associate Professor, Soil and Water Research Department, Isfahan Agricultural and Natural Resources
Research and Education Center, AREEO, Isfahan, Iran

Received: October 2017  Accepted: July 2018
Extended Abstract

A. Jalai, A., Salemi, H., Nikouei, A., Gavangy, S., Rezaei, M., Khodagholi, M., Toomanian, N.,
Determination of water requirement for potato in different climates of Isfahan province
Applied Research in Field Crops Vol 30, No. 4, 2017 Page:10-12: 53-73(in Persian)

Introduction: Potato (Solanum tuberosum L.) is an annual and autotetraploid
plant, which belongs to the family of Solanaceae. Global production of this crop
was 385 million tons in 2014 with Asian countries approximately accounting for
40 % of the production (FAO, 2014). Potato requires 400 to 850 mm of irrigation
water to grow, nevertheless, some researchers have reported that water needs
of the crop could reach 900 mm (Carli et al., 2014). Potato crop, as a drought-
sensitive plant, may suffer yield losses even under mild-water stress conditions
due to its shallow rooting system and limited ability for recovery after water
stress. Water use efficiency for potato can be defined as the ratio of the tuber yield
to evapotranspiration. Water use efficiency in potato-based evapotranspiration has
been reported to be 1.9 to 5.3 kg.m™. There are considerable discrepancies in the
values determined for the crop water requirement by major references such as
national water document of Iran, the study of Farshi et al., (1997) and NETWAT
software. This has become more problematic because of climate change in recent
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years. The aim of the study was to evaluate the potato crop water demand and
to determine its water use efficiency at different phenological stages in Isfahan
province.

Materials and Methods: This research was carried out in 2014-2015 in two
potato growing seasons (February /March sowing for temperate regions and May/
June sowing for cold regions) in different cities of Isfahan province where the
cultivation of potato is prevalent. According to UNESCO methodology using
agroclimatic zone map of Iran constructed based on three main criteria including
moisture regime, winter and summer types, 28 climatic zones can be identified in
Iran, of which, six zones encompass more than 90 % of the country. Accordingly,
three main climatic zones can be distinguished for the cultivation of potatoes
in Isfahan province, Crop evapotranspiration, which is influenced by weather
conditions and plant growth stages, represents the amount of water required by
a healthy plant on a farm without water restriction and was calculated from the
following equation: ET crop=) KcixEToi; where Kci and Etoi are crop coefficient,
and the reference crop evapotranspiration, respectively. An unbalanced completely
randomized design was used to analyze the data obtained from each potato
cropping zone. The means were compared by Duncan’s multiple range tests at 5%
probability level.

Results and Discussion: Analysis of data for different cities located in three
agro-climatic potato growing zones of A-C-W, A-K-W and SA-K-W in Isfahan
province indicated that there were significant differences in water use rate and
water productivity (P<1%) and crop water consumption at different phenological
stages (P<5%). In the climate of A-C-W (including 6 cities), the highest and lowest
water requirements were respectively associated with the cities of Isfahan (5432
m?) and Mobarake (4674 m?). Under this climate, water consumption based on three
methods of drip, sprinkler and furrow irrigation was (4.03-5.30), (3.52-5.04), and
(2.99-4.28) kg.m>, respectively. These figures fall in the range of values reported
by other researchers (4.9-9.3 kg.m>). Water stress condition in the region is one
of the reasons for high water productivity. In A-K-W climate (including 5 cities),
the net water consumption per hectare ranged from 4609 m’ (Natanz) to 5257 m?
(Shahin Shahr). Under SA-K-W climate (including 10 cities), the highest water
requirement (6426 m?®) and the lowest water productivity under furrow irrigation
(1.79 kg.m3) were related to Tiran and Dehaghan, respectively. On average, the
water requirement for potato production in three climates of A-C-W, A-K-W and
SA-K-W was 5044, 5078 and 5703 m>.ha"!, respectively.

Conclusions: According to our results, contrary to what is being promoted about
the high water requirement of potato, if proper farm management is practiced and
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the water productivity is improved, potato similar to other crops can be included in

rotations. Even under furrow irrigation, water productivity (expressed as kg.m)

in three climates of A-C-W, A-K-W and SA-K-W was in a range of (2.99-3.94),

(1.96-2.3) and (1.79-2.61), respectively. These figures are higher than what has

been reported for cereal grains such as wheat and barley. This shows that external

factors beyond farm and also policies related to potato production are more
important limiting factors for potato than water requirement.

Keywords: Irrigation, water productivity, potato, yield
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