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Effect of irrigation intervalson yield and plant characteristics of potato
(Solanum tuberosum L .)

j‘cuj@v\.p L;}"“J Cy s IG’\Q).L:‘ 6@)\4& dg;b ‘Yu‘:‘i'))j Lé).\.ow ‘\63}*”-‘ bl.ajé

o ..
S

o

w5 e A Slis 53 Sles LT slass JIATAL L Il .z 9 (FLBo (Jgws .z p ( SET9N0 @llhs . (D)) ) .p D (DR
JEO-YYA (F) VY Ol pl (105 pole dloxo

= lo 3T (Solanum tuberosum L.) (w3 cumw (B Olico 9 3 o p (oo T Ciliseo S 398 §1 wy g yolao 4
Lo ol | 33 \WAY (mely3 Sl 33 51,mG ¥ Ly (3oL ol Sl &gl b IB 33 ouds 8 5 Sl & 7 &y
3 (L) VFelh) Ve o) o sgebaws slez 38 ST S595 Jolds (o boiT (S slowd . Pl dnog ol SRS (5359Lhs™ ouslils
0+ 9(GS)) (P o320 G rdig woyd 0 Od e igghaw 98 30 G S50 9 ol GO 5 50 Hb < 595 (I3)1A
Olino 457 810 QLG Wilo Hl9 40 30 g ld .iud 0810 41 2@l 7 50 (GS)) K5t 38 Ty U Al o y2
T 30 00 0311 § (& gy S I A8l ok (Kl B8Lo b 3D Aigy 30 OUE y (139 (puOo OUd i & Khos 0Ud y 3 Ko
(9 i o (6ol ke (SLa 93 B ot 2 5 g ek 33 Sy DT o (Slgione § Blo S § o3
Wl b Dlio (Sl ARDIN g Sl § Pt (339 gy 3O 0UE S 0939 Sl » (SIS WU ST S y9d
38 Gy S50 9 Sl T B398 (o Pliie 1 .l cudlin SIS gm0 BT sy Jolyo (o (S ol g dgy 5!
WU GolaT Cadkisko (Sl 598 47 818 Ol aioni (o guli 09w 518 Gxo Blu ST 1 9 Blu yad 1 pé 4 Olao 31 <O b
ST Olao (ol 9 (S Wb Sl Sl (J9 ARG ) o (BT Olao g (5510 S

WSy A 0 § 0ud KIS O Kot (o) o (ST 590 (EKiS ook w3 T G (S o5lg

WA oy )b WMDY 12l 53

(farhad.masoudi@yahoo.com s 5 1S o) (oS 45150 a1 ool (535518 0aSKtils el 3 L)) ol 5187 (g smmiiils -
e gyl o&sils (65,5LES 0uS sils skl =¥

a ) o5 (658055 5 0dSCim 5 (655517 (550 5SS s 05 8 5 (550 9LES 08T Sl sleal ¥

e gl o1 (65,558 0uSiiils L skiwl —F

Y#0



WA ol o ejlet coasjlss e <010 815 p ke alona”

j@)wf¢w)wel¢f¢&)d>fwa
sanl JalS olS sou sy ado e cpl sl
ol_:fu_gTJL‘éjaJ_ﬁm&r_.éuaJ_bﬁ;_w‘x
jw.(Akhavan et al., 2007) J—:lero JZA\S
4S W5 gel L;»J\J'f (Hassan et al., 2002) o ,LSas
030 S5 5 0 sl ST Al o 55 n
L) ol e Ol o b 5 0s 65y 5 alo e b ds s
wb‘j@‘jw“}% GTJL}'MC(OJF L;}b
sldw (Antal et al.,2005) o, LS 5 JLsT el
Lyl 53 ey gl Al )3 (n) o Sl
JI_&:{M)J\QU\' ri’-bi‘ﬂ""‘“‘iu‘ﬁvlwb
LS s 5 B S VL s, Shes W5 6l Sl
a5 ohite LT () o Jpamen LS 5 g
A1 el G ol 31 s Bl e (69
3 RS e by Cadies 10 53 LT Jol
s> 6l = T 555 5 0Lej o 5 o llas s

.Q..w\osﬁanL..:«)':f\.b

B g) 9 Slge

$53lS 0dSisls Slados 4550 )3 iR !

oli 3,5 sla & S iulesTieh ) g e s ) o515
NS s (Galas JolS gla STsbml - b IB s
aliey oo p 4ses LS T WAV o, dle s
e ol p8SL Snb ) A3 et 5 ST
s e ol glayss () S8) S o b
tamme Ll d 4 Ughole 05 (foe) o 2T 5L
e e Ve B0 1ol yai 5 iy S s b
oL 4y Jsl 55l T (Howell, 2001) Cul ie
S sl Jlasl 0l B b LT e 5 csls”
L (L Gy o3 0 Od 5) ole 5 p33 53 6)LT
S O gaT olwl p 3l aalsl g, 7 (s LT 5o
e 3N 03588 555 S8 o (’)?}15 Ve (Y dsee)
Ole) 33 058, 35S (gl oAb Jidey 48530 55 05

uuﬁégwasutlﬁugjq)@

A4

doio

e (2105 e SV guame 51 (S ()

Sladl 5 Ddon 52 S el (5 Ol
Olasl audis )3 Gobme 3l 50 5 W ol 5 (555 o ieT
YWV 5 Joily L (om0l (ool e
J_ijch_w,mo,_;:ﬂv\/hdu,;d_:o}_:lf
i Olgr 653liS 53 1) rar sl ol (228
(Akhavan et al., 2007) C—wlosls jolat|s o
e A e Ol 2508 Jlo dir 3 (1 i
Laolr adT g baailis gy o5 i ¢ S L 28T,
= s el Gl s s lold 1A (ol ol
35on ST 3 Gde (6513 5 0 0 5 shte 4 L 06
31> Siys b (fn e kS 55 Shas 350 61
4S ol osls Oli Slagss . (Khorshidi et al., 2002)
Ll (=T 35 g el s (et e ol
2T 35S L s 5w Ll 5 55 4 Sl 4 a5
3 ks Sl st o RWEC) o ST (6 s
o il o5 o 3 K e s 5
I G plot T 5565 ol DT 258 il
R PR P X g T gy v
T el X B O Py PP
33 553 jya Josle (Loon, 1981) Ll OT 3 5aS
e JEVRE S R
oalS Eel ST 25 (Harris, 1992) Cunl OT a5
JJWTJJ_?.:}JL;AL;}U'W:JSMJUJ
e oe LSCas ado o 51 BB 5 gy iy al e
Ul Aty o (23 (Sa Bl 1S (5 o
1 olS s iy e (S S5l a5 s
ado o e ) o Ay Al e e gd S o EalS
IS e ol 53 T 25 6 Sl o LSS
l)uﬁ).au\_é:\..\_xsﬂajﬂwdlj_?\
() e oL Al o r e g a3 r A
=T R0 e ol 53 Clsods 0ds 5 5 al>
doas o S 1 Jsems kS 55 Shas Sodd 4



"o 9 Ajg’»&jg gS)\:{T sl le"

plad lm ol T ol o 5o e 187 o a0y 3
S 5 (Vadnly) 50 OLSS LT Lo slasles
35 patin LT 593 o ol ol Dl
G327 okl sl)ss @l s 4,k sV A AY)
ST o ads S I Gas WA 5 55,5V F G0
(Masjedi et al., ¥ 5 Lty 5ley95 |57 55 g LT
093 Cadibes slasles 6l o OT Sldds 5 03lizwl 2008)

OV Jgde) 138 5,57 o,

Brc x (py/pu) X D

Q)
100

Susby B recfesle o T OT Gas i1

A fas s D oelyi i bus S

RS AL st 0551 ¢ eile

P e 035 P vorSa faln 10,8
At oS ol 0 8 T gl

)

G 2 S g3 el bzl Ol iV

V=1Ix A x 1000

&wﬁcﬂwﬂL;)LﬁTthw)‘ilc}:j

slasss Jold asdllas 5) 0 slajleg Al O s
SV IV elly) i il Sl 53 LT
J=1o 5 (Jeol ls 87 53 5L S5 55,5 (DA
O Ul as g dp )0 ouﬂcb\'ﬁ&m,
Sty U S do)500 5 (GS) adlS ds s
o313 41,3 e b sl & S 55 (GSy) S5 5
el (gl aids 5 65 L (5 By 4 soleT Lud
Jsb o cals b Hlexr bols 2biT &S0 8l
2 31l b lasabol 5 e S0 5 e ey
i YO LS sy a5 s 4 Al 5 el VO
S e Cr b &8 dob s 8 ks
o5 s 4 Sk s e 53 Calies sla e J515
Q=YW 50 sb b U sle ¢ ool fe) o
adbie (o, bl p e SAST Ol 3 g S
Lo 53 (ol Ctig syl Lol gl U5 sy, ,50s0)
S s ) Jeed b 5ol bl ol Sl s )|
Slaoled dlast 1 k8 5 i, alsl Jol o 53) Sk
&l ol ot sl a8 Sl s ) (ooleT
A plasil oo1)5 b bt ST b O
o ol layss 5o (B ST 2o ¢ ez
ST Gos Sula a5 b I dis (5,5 05100 s

@L:{Tqi:;..‘du,,;,;grm Ol Hldie -V J gt

Tablel. Water amount for different irrigation intervals

ST slay 3 sl e T [
Total water amount for irrigation okl Sls

intervals (lit)

Trrigation times

OS5 kT OT i okl s

Irrigation water.plot™ (lit) Irrigation interval (days)

13764 12
10323 9
8029 7
5735 5

1147 6
1147 10
1147 14
1147 18
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Table2. Physicochemical characteristics of soil experimental site
O35 P aze 055 L) 4 gad o
STy GQJ:QI;.:I.\.A by ) Js JT:AL o 3) Sl Sl sl ) TS Sl gyls
glal K EC K P total N 0.C Sand Clay Silt Soil Bulk density Soil Soil depth
pH d@S.m™) (mg.kg") (mg.kg™h (%) (%) (%) (%) (%) texture (g.cm™) Moisture (%) (cm)
7.6 0.455 449.5 21 20 1.9 40 33 28 L) 1.514 225 0-30
7.6 0.63 3355 6.5 18 1.3 36 36 29 ) 1.571 22.5 30-60
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Fig 1. Soil moisture curve at experimental site
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Table 3. Analysis of variance for plant characteristics of potato in irrigation interval treatments

MS) b o Sk

oAb o sata U9

©3liTamys  oSis esedp,s  Tuber specific & T oo s g PR s 3ldes i o0
S.0.V. R pulie d.f Dry matter weight RWC CMS No.of.tubers  Tuber size
Replication oSG 2 0.001™ 0.007™ 165.52% 4093247 6.07™ 41.67™
Irrigation intervals (I) T s 3 9.41 * 0.006™ 129.41" 121154™ 14.57™ 473.86*
Error a ol (gl 6 0.003 0.032 128.45 104404.5 5.9 18.79
Growth stage (GS) Gliy > e 1 0.001™ 0.004™ 1.68™ 406901° 0.207 ™ 16.5™
IxGS Gy dl o x T 595 3 0.001™ 0.001™ 59.46" 16177™ 10.07™ 4332
Error b o sl 8 0.004 0.005 27.43 50598.9 3.68 11.72
ns: Non-significant S5 gme e MS
* and**: Significant at 5% and 1% probability levels, respectively Lo y3 8SS 5 gy el sk 53 ls gae o 5 4 FH
Y J gl anlsl
Table 3: continued
MS) oo S
Bl sl e 5 035 3ok ok oS 05 S
35T 4y No.of Bl ks Sl sl oke jn Shes st s 5 Slas Mean of tuber fresh Mean of tuber dry
S.0.V. JRECIR d.f stem Stem diameter  Stem height  Fresh tuber yield < Dry tuber yield weight weight
Replication IS 2 5.53™ 1.07™ 0.64™ 35.53™ 46.58" 122.66™ 359.73™
Irrigation intervals (I) bl slayss 3 9.3° 36.05 " 126.5 429.2* 299.02°* 527.57* 266™
Error a ol sla> 6 1.82 0.457 16.63 25.83 6.47 16.79 63.03
Growth stage (GS) Sk dl> 0 1 0.094™ 12.11* 220.5* 54.93™ 0:191™ 96.68 ™ 266.66"
IxGS by Al e x o,LT o 3 0.742™ 4.84" 63.06*" 16.38™ 417" 41.92™ 63.03™
Error b =5 sl 8 1.71 0.781 7.31 22.22 5.95 49 99.77
ns: Non-significant S5 gms e S

* and**: Significant at 5% and 1% probability levels, respectively
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Mean comparison of plant characteristics of potato in irrigation interval treatments Table 4.

kb 055 daw e

M) LT s oks S 58 les odb s Sles Mean of tuber fresh weight E T o g PRSNG| Bl 3l ¢St osle oy
Irrigation intervals Dry tuber yield (t.ha™) Fresh tuber yield (t.ha™) (g.plant™) RWC (%) Tuber size (mm)  No of stem DM (%)
STTACRTIFIBYH b b b a b a b
(10 day interval) I, 232 29.2 46.5 50.4 33.1 7.8 25.6
BTSRMS L§)L:ET 2392 c b b a be ab c
(14 day interval) I 17.7 253 42.7 48.0 27.2 6.3 25.3
BTSAUNTIIFIYE d b ) N
(18 day interval) I 12.1 19.7 369° 41.7 23.5°¢ 5.4 25.3°
el 28.5° 39.7° 59.0° 52.3% 439° 8.0 ° 279°

(control) Iy

L)l (g yls gme gl M)A@Jublcla.«):;&l: laals Lz 05037 polasl py clizas &S 2in o > 5!;‘;5&1.»&.;\71:;: O & )3
Means in each column, followed by similar letters are not significantly different at 5% probability level, using Duncans Multiple Range Test

Sty oo 5 LT 535 lasles blite 3155 (fon) o Bl kB 5 4 L1 5800 g lie -0 50

Table 5.Mean comparison of plant height and stem diameter of potato in interaction effect of irrigation intervals and growth stage treatments

bl 9o Gy Al 4 ‘:)itw)‘ aslo ki
Irrigation intervals (I) GS Growth stag) Plant height (cm)  Stem diameter (mm)
sl GS) (boyld AlE ey 0 oL ) 47.3° 122
(control) I GS) (S5 psm Samy bl 65700 2l 443 % 12.8°
SV by GSp (hap/de il bl s, /0 s ) 36.7°% 9.2 ¢
(10 day interval) I, GSy (s ok Ul 65700 aclS) 455° 10.0 ¢
SV kT s GSp (Lwnlor AUS 6 4 u700 OAs 5) 34.0% 7.5
(14 day interval) I, GSy (S5 Sty b a6y 70 ad) 40.3 7.8 %
S Aokl s GS1 (LU0 AUE 6 s 6,700 A ) 29.5° 5.0°
(18 day interval) I GS; (s Sy bl wy /b aud) 415 ® 9.1

LI g yls gre Soglis M))@Jla:"ch‘ﬂ_}J ;S;\;Lglul;J;:‘-Q}aijL»lﬂcm SS i oy Lgl)\bqf&hﬁltao}:.«ﬁj;
Means in each column, followed by similar letters are not significantly different at 5% probability level, using Duncans Multiple Range Test
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Fig 2. Interaction effect of irrigation intervals and growth stages on plant height of potao. Results are shown as

mean + standard error (P < 0.05), obtained from three replicates.

Similar letters indicate that the difference is not significant (P < 0.05)
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Results are shown as mean =+ standard error (P < 0.05), obtained from three replicates.

Similar letters indicate that the difference is not significant (P < 0.05)
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Effect of irrigation intervals on yield and plant characteristics of potato
(Solanum tuberosum L..)

Masoudi, F.}, M. R. Zardashti?, B. Abdollahi Mandoulakani®, M. H. Rasoli
Sadghiani® and H. Nazarli®

ABSTRACT
Masoudi, F., M. R. Zardashti, B. Abdollahi Mandoulakani, M. H. Rasoli Sadghiani and H. Nazarli. 2010. Effect of
irrigation intervals on yield and plant characteristics of potato (Solanum tuberosumL.). Iranian Journal of Crop Sciences.

12 (3) 265-278. (In Persian)

To study the effect of different irrigation intervals on the yield and plant characteristics of potato (Solanum
tuberosum L.), a field exoeriment was carried out in split plot arrangements using randomized complete block
design with three replications at research field station, faculty of agricultural, the university of Urmia, in 2008
growing season. Experimental treatments were included irrigation intervals at four levels: 6 (Iy), 10 (I;), 14 (I,
Jand 18 (I;) day assigned to main plots, and growth stages-attwo levels: 50% emergence to 50% flowering (GS;)
and 50% flowering to physiological maturity (GS;) randomized in sub-plots. Results showed that tuber fresh
yield, tuber dry yield, mean of tuber fresh weight.plant”, stem diameter, plant height, tuber size and dry matter at
1%, and the number of stem and relative water content in 5% probability level were affected by different
irrigation intervals. However, irrigation intervals had no significant effect on mean of tuber dry weight.plant”,
specific weight and cell membrane stability. Significant difference was also observed between the growth stages
for stem diameter, plant height and cell membrane stability. Interaction effect between irrigation intervals x
growth stages was not significant on any traits except for stem diameter and plant height. It was concluded that
irrigation intervals had a significant effect on plant characteristics of potato, but growth stages had no effect on

these traits.

K ey words: Dry matter, Dry tuber yield, Growth stage, Irrigation interval and Potato.
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