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Table 2: Analysis of variance of the effects of water stress and potassium nutrition on studied traits in potato, cultivar Aola

Mean Squares cle yo Sils

Ol pods 2 olil as s . . . p I T .
T M 2 ? ol '))&Lo‘ gy, )0 0ud Slaws 03 39 u,.inl...a oS JS Sis oole oae Sis ools ‘S")?l?"" S pae &')LY L5°L‘a':5‘ S pae tsl‘)L{ L)“’L‘:’
Source of variations DF Tuber F D7 O N , , )
vield Tuber number per plant Tuber weight Total dry matter Tuber dry matter BWUE) ol (EWUE) ol H csls
Y Replication 2 3.105™ 11.108"™ 77.622" 1182.50™ 0.23™ 790.93" 1514.82™ 8.76 "™
e Stress 2 968.023™ 144.427" 338.756™ 368478.67" 70.57" 128598.50" 146585.85" 3081.10™
ol sl Error 4 28.925 12.281 3.022 11016.44 211 11253.87 21552.28 96.58
ey Potassium 4 49.133™ 0.762" 112.41™ 18701.92™ 3.58™ 18625.94™ 35670.31" 137.48™
X S Stress .
: 8 3.369™ 0.895™ 2.978™ 1284.24™ 0.25™ 1362.48 2609.27™ 5.40™
L x Potassium
[
2 s> Error 24 1.527 0.484 3.556 580.86 0.11 419.97 804.30 3.21
Coefficient Var. % 5.90 6.33 5.34 2.94 5.89 2.70 2.50 5.20
Al oo o gxe B 90y 9 3o )0 B o0 ) e o o Jxe B oais lid oS SA NS g ek
ns: not significant (p>0.05), * and **: significant at p=0.05 and 0.01, respectively
! G5 5 el alizie sl )0 anlllas 3550 Sl (ke dumlia ¥ Jgoxr
Table 3: Mean comparison of traits on different levels of potassium and water stress
Wy o 40 0aé dlaw 03 ()39 u.:.iaL.a oS JS Sas osle (BWUE) (EWUE) HD csls y jasls
Tuber number per plant Tuber weight (g) Total dry matter(g/mz) %
(g/m?) (g/m’)
Water deficit = ol s
Control 25 e 13.282 40.60° 965.80* 715.40° 568.90° 79.27°
Light deficit oMo s 12.23* 33.93° 839.50° 893.00* 631.10* 70.24
Severe deficit  wyul s 7.46° 31.40° 654.20° 849.60° 437.50° 51.19°
K50 (kg/ha)
0 10.50° 31.44¢ 761.20¢ 760.70¢ 464.70¢ 61.69¢
62.5 11.03%® 32.89% 792.00° 792.20° 508.20° 64.64°
125 11.27* 34.33° 816.80° 815.90° 541.00° 66.86"
187.5 11.13%* 38.00° 857.50% 857.00* 597.80* 70.11°
250 11.00%® 39.89° 871.60° 871.10* 617.40* 71.20°

* Evaporation from class-A pan

sl 00 Jlosl A oS o5 St 5l jeies bl iy

aib oo o s BB 0439 pae saimsylis aiw ,o 10 S i By, idd duslie 20,0 O Jlaisl mhaw 10 LSD (g0l dlwsas o Kilo
Means within the same column and treatment followed by the same letter are not significantly different according to the LSD test (p< 0.05)
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Fig. 1: Effect of water deficit on tuber yield of potato
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Fig. 2: Effect of potassium levels on tuber yield of potato
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Fig. 3: Effect of water deficit on tuber dry matter of potato
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Fig. 4: Effect of potassium levels on tuber dry matter of potato
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Table 4: Mean comparison of the effects of different levels of water stress and potassium on biologic water use
efficiency (BWUE) of potato

BWUE) ol S55lam Bpae o118

Water deficit i iz K20 (kg/ha) 3
(g/m?)

0 671.7"

62.5 690.0%"

Control 5 cyg 125 718.9%
187.5 742.7

250 753.9°

0 804.9¢

62.5 859.1™

Light deficit Mo i 125 875.2°
187.5 954.0°

250 972.1%

0 805.7¢

62.5 827.4%

Severe deficit ay0s i 125 853.5™
187.5 874.2°

250 887.3"

WS 3929 pas 0aipdHLis (gt o 40 S i g, .5 dunlie 0o )0 O Jlei>| o ;0 LSD (9051 abiwgas Lo Silo

SOb e o Sixe
Means within the same column and treatment followed by the same letter are not significantly different according to the
LSD test (p< 0.05)
100 -
—%— K1:0 kg/ha
90 - ——K2:62.5 kg/ha
80 —8—K3:125 kg/ha
—a—K4:187.5 kg/ha
— 70 —x—k5:250 kg/ha
N
(=)
3 7 6o
1 3
c 50
3 7
-73 cté 40
£ 20
20 -
10 A
oIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
6600 7400 8200 9000 9800 10600 11400 12200 13000 13800
()m)égf.&djlﬁ)‘;é}&ﬁ %Ji
Used water (m*/ha)
Y(K1)=-111.93977+0.029498X-1.157183E-6X"2 R”2=0.895
Y(K2)=-148.951643+0.037588X-1.54328E-6X"2 R"2=0.898
Y(K3)=-148.21132+0.0375898X-1.537862E-6X"2 R"2=0.935
Y(K4)=-176.675007+0.044263X-1.861361E-6X"2 R"2=0.962
Y(K5)=-175.209713+0.044259X-1.864471E-6X"2 R”2=0.957

ool Cilisee zglaw o cubls p atls g (Bpae Of Gl o aal, 0 S
Fig. 5: The relationship between used water and harvest index at different levels of potassium
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Effects of Water Stress and Different Potassium Levels on Yield, Water Use Efficiency
and Harvest Index in Potato

Sobhani!, A. R. and Hamidi?*, H.

Abstract

In order to investigate the effects of water stress and potassium fertilizer on yield, yield components, economic water
use efficiency (EWUE), biologic water use efficiency (BWUE) and harvest index (HI) of potato var. Aola, used furrow
irrigation with different irrigation intervals. This research was conducted in split plots experiment based on randomized
complete block design with three replications. Main plots consisted of three treatments of water stress, after 100 mm
(light deficit) and 130 mm (severe deficit) evaporation from class A pan along with control (without deficit) and sub
plots to five levels of potassium fertilizer with five levels i.e. 0, 62.5, 125, 187.5, and 250 kg.ha* K»O were applied.

Water stress with three levels i.e. irrigation after 70 mm (without deficit), 100 (light deficit) and 130 (severe deficit)
evaporation from class-A pan and potassium with five levels i.e. 0, 62.5, 125, 187.5, and 250 kg.ha'1 KoO were

investigated. Sever deficit decreased tuber yield, tuber number per plant, average tuber weight, tuber and total dry
matter, HI and EWUE but increased BWUE of potato. The highest amount of BWUE and EWUE were 893 and 631.1

g.m'3 respectively that resulted from light deficit. The highest amount of other traits that resulted from without deficit.
The amount of all traits increased in higher levels of potassium. The highest amounts of yield (23.62 t.ha'l), average
tuber weight (39.89 g), tuber dry matter (6.38 t.ha ), total dry matter (871.60 g.m"), HI (%71.2), BWUE (871.1 g.m")
and EWUE (617.4 g.m ) resulted from 250 kg.ha ' K50.

Keywords: Aola, Biologic water use efficiency, Irrigation, Potassium oxide
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