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Effect of Deficit Irrigation on some Physiological Characteristics and Yield in Two
Potato (Solanum tuberosum L.) Cultivars
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Fig. 1: Effect of interaction between irrigation regimes and cultivars on concentration of K* in potato leaves (LSD=5.1)
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Fig 2: Effect of interaction between irrigation regimes and cultivars on proline content in potato leaves (LSD=0.2)

sy S elgp (Slgime g el Cale 08, 9 (5 )lol blite ST Sl anlie ¥ Jgu
Table 2: Mean comparison of interaction effect of the irrigation regimes and cultivars on proline content in potato

leaves
Lo
Treatments Slaw
Traits
|1C1 |1Cz I201 |zcz |3C1 |3Cz |4C1 |4C2 |5C1 |5C2 |5C1 |6C2
27.7f  31.0ef 28.7f 327de 33.7cde  35.0cd 36.7bc 37.0bc 417a  39.3ab  43.0a  40.0ab ”'“"L“
Potassium
1.10e 1.56d 1.30e  1.67cd 1.70cd  1.77cd  1.83bc  1.87bc  2.17a  1.90bc  223a  2.03ab U"Jl””
Proline

(1o izl maw) s jlo e OIS glls ccalizie g > b slo Sl
Means with different letters are significantly different (P<0.05)
Ylslos 13, :Ca g cails 08, :C1 /B g 78+ LV JA+ S+ wals o)l slaws, cudsards g 15 da ds d2 s
I, I2, I3, 14, Is and le: Irrigation regimes control, 90%, 80%, 70%, 60% and 50%, respectively, C1: Sante cultivar and Cz: Savalan
cultivar
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Table 3: Variance analysis of the effect of different irrigation regimes and potato cultivars on physiological characteristics and tuber yield

0dE S O)9 PRV J)XLQ.C PRV u)9 u,.inL..A 0o dlows j)_, g.)] LS""‘“‘ ‘_gl}..?u Jslm 6L°u"':‘9)" J?lm ‘_gL:a..x.s wJa).l WL..; ‘_g\ﬂj a0 s_)l)..\.ax é..uo
Tuber dry weight Tuber yield Tuber mean weight Tuber No. Relative water content Soluble Proteins Soluble sugars Proline Potassium df S.0.V.
11294.5™ 16987.6™ 364.3™ 5.8™ 71.9™ 0.006™ 0.075™ 0.005™ 1.4 2 BE
Repeat
4238.4™ 109490.8™ 1644.5™ 2.5™ 95.1" 0.317 0.35™ 0.58™ 150.6™ 5 ) ‘5_)L’*|M_3)
Irrigation regime (1)
7326.1 9100.5 384.9 16 25.3 0.08 0.037 0.025 7.8 10 “’J"f‘ sl
Main error
42.0™ 17884.6™ 605.2" 1.2 65.1" 0.01™ 0.006" 0.05™ 3.4m 1 _”5)
Cultivar (C)
25 Jolie 3!
1199.2™ 21258.3" 214.1™ 3.0 9.0m™ 0.07™ 0.082"™ 0.13 12.4 5 (3, % G)L:%T
Interaction (I x C)
832.3 19687.9 576.6 2.0 30.1 0.05 0.032 0.013 2.1 12 =P sl
Sub error
22.1 23.7 29.0 20.4 8.2 7.8 7.3 6.5 24 -
CV (%)

120 Jlaiml mhaw 5o o g yne NS /0D Jlosol pdaw )0 jlo gime oo fo ) Jloiml das (o lo Jre e
**: Significant at P<0.01, *: Significant at P<0.05, ns: not significant at the 0.05 probability level
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Table 4: Mean comparison of the effect of different irrigation regimes on some biochemical and physiological characteristics and tuber yield in potato
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Tuber dry weight (g. plant!)  Tuber yield (g. plantt) Relative water content (%) Soluble proteins (umol gt FW) Soluble sugars (umol g'* FW) Irrigation regimes
115.7a 565.1a 74.4a 2.9a 2.1c (12) aals
Control (I1)
108.8a 519.8ab 68.8ab 2.9a 2.2c 90% (I2)
104.0a 465.4ab 66.5b 3.0a 2.3c 80% (Is)
94.6ab 432.2bc 65.4b 2.7ab 2.4bc 70% (la)
69.2bc 311.3cd 64.1b 2.5b 2.7ab 60% (Is)
46.8¢C 204.9d 63.8b 2.4b 2.8a 50% (ls)

Clod ool mhaw) disws jlo sxe OS] gl )ls calize By > b slo 1, Sls
Means with different letters are significantly different (P<0.05)
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Effect of Deficit Irrigation on some Physiological Characteristics and Yield in Two
Potato (Solanum tuberosum L.) Cultivars

Hamzehei'", R., Davtyan?, V. A., Ghobadi’, M. E., Parvizi*, Kh. and Ghadami-Firoozabadi’, A.
Abstract

Potato crop requires substantial amount of water and is extremely susceptible to water stress. Therefore, irrigation
management is particularly important for its cultivation. In order to study of yield and biochemical properties of potato
leaves under deficit irrigation, a field split-plot experiment was carried out based on a completely randomized block
design with three replications. Main plot included six irrigation regimes [100%, 90%, 80%, 70%, 60%, and 50% of
water requirement] and sub-plots included cultivars Sante and Savalan. Irrigation treatments had significant effects on
leaf soluble proteins and sugar, leaf relative water content, and yields and dry weights of tubers per plant. Severe water
deficit stress reduced leaf soluble proteins content, leaf relative water content, yields and dry weights of tubers per
plant. Irrigation regime x cultivar interaction was significant for concentrations of leaf potassium and proline. Results
also indicated that the highest values of soluble sugar (2.8 umol.g'of FW) and soluble proteins (3 pmol.griof FW)
were related to 50% and 80% irrigation regimes, respectively. The lowest yield (204.9 gr.plant™) and dry weight (46.8
gr.plant?) of tubers were observed in 50% of complete irrigation. Maximum concentrations of potassium (43 mg.gr-of
DW) and proline (2.2 umol.gr! of FW) in leaves belonged to 50% irrigation regime in cv. Sante. Result from the
present research indicated that, under drought conditions, adverse effects of water stress can be reduced and desirable
product can be attained by managing irrigation (deficit irrigation) appropriately.

Keywords: Potassium, Proline, Water stress, Tuber, Soluble sugar
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