&
\

YT OFF asmio VWA lias; (VAT o )led cos ol cel) Gl (63505 jsST tmghy = (oode @y

0y P15 50 ol iloga (L Jolkxo b (TS (i i1 Ghals
(Solanum tuberosum L..)

T3 50059 9 oLy (o> 0910 T aliy G yg5 5L derms | o gyl

oSy
5 LST R dmjms o)) 5 ol (25 Sl Grals 50 (PH) gy Sloga il g j5kiie &
A ploil S5 a3 olas JalS slacSsh b bl ead 85 a5 e 4 (iales] (sl
Sl b 59, Ve el Sloga + (65lol JLSG 59, VLG 55, V¥ kel s Jloz Julis Lol (sla g5
2 ke YO Jhde ap (3L Jslme ©j50 4 pely Sloge 45 35 el Slese + lal LSy 59, Ve
iS5 ols s ool gl b esliil Lljed 3l dms g b e ol 0 paes Al o ds jo im0 T i Te -
5,Shas g 55, 00 5l S s g, P05l (BAS L g, Sl was VIO 4 VIO 5l a5g 4o a8l slow (s Lol zals L
g ylodae (Tho g )0 5 kol lajlas b ol Jlie Sl halS o5 YO I 2eS 4 05 FO 5l Bl eae
20l S g 55 00 390> )15 () s el Slega + (gLl Jb ST 59, ¥ Lulyd j0 0aé o Slee o i
5L S 5ey Ve kel oo Lulpd o (Jyaman egdle jlS o8, e (3 Yl a8 L ST, o a5 Ll
2550 08 sl ool og Byl plo 4y o (5 V0 5 00 D905 i Fa) (500 9,8hes slils )L S 55, ¥
O 0 Skt bougie 53,5 5od o5, el 5 3,50 ol 51 5y oo i 4y clin Jovs | aile o o el
500 4 YD T o Lulis o ead o Slae Ll el pemliy Sloga 51 olitl ol o ial5dl 4o B-

=

VALY

. Solanum tuberosum «a5gs ;o sué slaxs waé 8,5lee ( BAS U 55, olows Bl slows :guuds 5519

Ol cdilon ¢ oMl 33T oK1 (il sy sty iyl (owolivdd ;157 (gis gl il -
@35 3 higel linhni lojl ( Brbplul Bl (b @lv g (65)9liS Oliniad 350 (£ g o£ly; Clinind iy sole Old gac Y

mb.khorshidi @yahoo.com (Jgomn (5005, 5 ) oyl 39 33 (5559l
295 9 Uhigel «Olidizd (ylojlu (((le) Jus ) ! (ormab @alio 3 (559l Olindoni 39 p0 ¢ EL g (215 Gl oy oole Ol guac Y
AF/VYF il s b Ol eJadyl 5359k

QFINIY G pdy Eu b Ol gl cadl po call po lBAIS ¢(5 359l 0uSCidls HLidls —F

-



ey p)] 50 sy Sloga (3L Jolone b olpS i 1 pals - ol Kes g (n

ovf I

5o cusls bl (Doan Dam, 1993) sls g0
it glajlod Co giejon Wit 6l
olis 6l gme B Sias sole duoj (5Ll
Rossouw and Waghmarae ) |31y 5 siguwg, -olo
25,5 oamlice ol o L5 Sl s yy 4o (1995
Pl 50 Ol 08 Sy Bl olaws zalS as
Gls Sl A5 g 990 wlas Bl 5l 5S epglie
gl 5 (chard D05 (fae) e 008 Slasd
aS wisls oles (Shimshi and Susnoschi, 1985)
oole wdgi i3, Vb el (55lol O Glime il
REEREEPRCHKNEN NS e v
s ol ol it JedlleSe
(Karafylidis et al., 1996) ,Kon 5 (oo lsl)ls
5 Jyazme (cwyo9) el Cogl ) 9geS Gisls 155
S oole g abls ol 3 o5 JS iels
Lahlou et ) | )Ken g ola¥ 058 oo (Smsjumw
OhS ey 5 45 il bl @l., 2003
oeals ass YA L 1) adle S ol Sis
Al-Mahmud et al., ) ;),Ke2 5 dgoxall 023 0
L bowisy plat o,Slee a5 wisls sl (2014
9 VY G 90 b oo RalS 1 calise Sl o
adsle lis o e o Slee ool iad Lyl 0 OA
cigy 5l deyds g mjedd Woyd (p iy
Cg) )0 (Jyere 008 (n il 9 VA g S0 ]
bowiss) ol (oo 0l cdalie OA 5 VY
s (6 iy RWC) (oo Cusb; (slgione
HassanPanah et al., ) ,\Ken ¢ ooy
w5y A 50 15l g sl ST o3, 4 (2008
s § e prashee A g B XSl ey b
99 % S fagdhee Popa Sl e Sloga B pan
0 Y B L o Slee Slosn is,S anlllas dilais
o5 a pB)l i desie HRlS ol il S

FRRV-P)

IS sies I sladsSge poly Slaga
b oas LS5 )0l 5 (AL Slge 43w
S ole 5 Sgne (BLS @dsS 0 g eog Sl
wilse fye QLS (Brae ol a5 5 Sb
as ol i e s,li5 (Karafylidis et al. 1996)
clBl Sl opl be b penly Sloga 38
Tr 9 b (KR S Seejon )3 0 Skes
(Karafylidiset al., 1996 ;| & 4) 03,5
as sls b,l55 (Aghazadeh, 2003) ool;l1
el Gk ol ) o)l i (Ses G
Ol9 9 Sug il S o Jlagl cad slawi 5 o Slas
oo,l55 (Struik and Van Voorst, 1986) e g
L5 ool 5y 2 6l SESE G 45 wisls
o 55l g Lrals 1) o Sles Lol aiilas cug slass
5 bgSand o)l bead (gyellb CohS 5, g
Thimmegouda and Devakumar, ) ,lLsSlgo

Ay 0,98 blgl jo ol G as wisle )55 (1993
©$olg> s e eS| w0 e olows
cel ol 25 a5 cé,5 axos (Djavadi, 2008)
Dguls oo (et Y AT g 40 00 Sl alS
sls sl (HassanPanah, 2007) oy
Sy gy 0 0 8lae L & ol i
plhiiel O el g amd oo Rl 55 1) ol CuleS
Sl (e g 09800 ymie lmosd plaial wl) @
S9) S5 dbml g S8 w gleese fSis el
ogh Ll o i oS pals g leoas
00 5l 53,5 sleoas ol ol (iS5 (uisen
olawy rals cuely g 0l H1,8 )50 cou |y o oo
Demagante et al., ) ,5es 3 colfles .o Lyl
spba Cugh) elS a5 a8 S axcs (1995
G2l ) ol IS g eas S s )l

.MQGA



Yo VWAE (i «(F9)F 0,las ot b oly5 GLT 635)5s 5u355] oyl - sole a3 I

adsl Jolye 5 i oS witils Bl (Sas s
oas o, Sles als cel ol 4 ol Sle
g g ,0 0aé oo Ol dgeS S 0 g dgd e
kol aBlo slass Jg 955 00 o5 il (335 bawgio
Cpdypdll 5 Bglad 3,8 e 3 b oo
sanlin (Gadimov and Allahverdiev, 2007)
oz i3l ey sty Slogh G 45 s,
oy Sops o5 kil 0 6,80 4 vg5 pB)
3 Ol Oliee 205 5 0555 laadls o35 Salidl
oS Al 9 S

(Haverkort et al., 1990) | ,Son 5 &S j5lo
olawy jralS cely Sis iy as wsls las
50 bl slass g5, Ll 00,5 o a5gr ,o baons
(Heuer and Nadler, 1995) Job 5 o0 .o,
oole Woyd g Wigr 4o ddl olawy A wisls 5,158
DS oo 8 ol i il con 1eS sad Sl
s el bl (Mohammadi, 2001) (gowsxe
30 0ad O,Sles g A ,o 0o olawd (i Ll
Khorshidi, ) (ga.ijs> b oo (udlS gl o
55y ohw ol i Jlasl b a5 2,8 axs (2002
Coled )3 g 008 ()9 9 dlaw ol S glis)l (aalS L
(Loon 1986) s .ol oo mals B, o Slee
el i 5l 0550 Ol ST A il bl
s Gl a3 0 ol o Shae busis 035

Syt Mgy oy 2 coialesl onl 5l Baa cnlnly
Sloga 3l oolawl b s Lyl s o caé o Slas
292 ey

g, g olge

l—.’.)f" ORB ey o8, ¥ J'*-’..L")'T ol o
Slead Ll 5o Dglite (Saew; 0598 Jsb L Lsla
el (b b 59, V5o bl el o)L]
qoely Sloge 0L Jole L LSS 59, Ve
595 Ve o bl g () LLG 5, Ve e sl

Wl o, Sles ualS al Brae Slogy S8y 09
VIV 5l Ll o8, o Shoe Lol pmsy 5 S 4 5
olyopm 28l oS 5 YIA 4 o
s &S ol olis u=es (HassanPanah, 2009)
O Slega SBpae g S g S
Agr 10 0dE (439 9 olaad gy £l )l ead o Slac
s pahee Feog Yo b Sloga Bran ol ags
Sl oIl (A g o SO vgas |y oud o ,Sles

Mollasadeghi et al., ) ,Ken 5 Bolods
paS FQY 5 ey o8, a5 ol lus (2011
Lg a5 g Lalpd g0 5o )0 1) 0 Shes (o yien
ruz84 5 T-00 «js5wls (e ol las s
3 Skat iy Sloge By by s Ll 5o
VWl s bls J Glags B pae aiils |,
Rafat et al., ) )l,Ken 5 cd) 0l als wsjo
, Slaw el (ol o5 i aS wols jlas (2012
oS A oot Slegr B pae Ll ol zals &3 o
9 s s Vool ey olal ol zal8l 1
O Olagd (o> dojs Vo Jole S pas
o Skl 50 0 Shes o a8 g ol plad | o Slee
ol Cawody Ologd B yan (H9ds g yo oo VY
I, Slega 31 (Imanparast et al., 2013) cow o ylos!
Brae 9,5 dwlie puS o8, aw adgl 0l
Lls 4 cad 1) 0 See QY dan o Sloga
s Gl A g g s

sloas L 45wyl Sldlas
g Bl S el Slega b (650 (e jinns
oRIB el osjalsx laosd 59, (Bl sle
& Cunglie Gl ady) gl dragi @iy a3,
TY Glhse 40 0 ,Khot 5 (sulsf 0aé S8 s o
s ) ol eas ojlail SBES g ws o
Lynch) .l Ko 5 = (Karafylidiset al., 1996
Cot o jpms p8 ) Cld oy b (et AL, 1995



ey p)] 50 sy Sloga (8L Joloe b opS a5 1 pals - ol Kes g (n

N4 I

sty 53 (HassanPanah, 2009) oLy > 5
oS 1y i S Slegr B pae wisly lis oS
o] i it gl jlass o 0l Csllae ws o
JS8) 055 o gre o2 L pl3 )] a8l slows S
Rossouw and Waghmarag, ) o,l3ls g g5gms, ()
Karafylidis et ) Ko 5 wonldl,ls (1995
(Lahlou et al., 2003) ), Ken 5 slaY «(@l., 1996
Lynchetal.,) ;Ko g zod Jg 03U 1) mls oyl
Haverkort et al., ) ;Ko 5 &,5 5l 4 (1995
8l cos Lol adly slass a5 wols olis (1990
Sloga 5l (a3l )0 10,8 ad )18 (Sas i
Heuer and ) Job 4 50 Ll 09 oo ecolarwl
ol a8l sl a5 wis,S 3,55 (Nadler, 1995
3525 on B A s s i
el Lalpd 5o (2o IS b 59, olaas o s
Sl 555 9 ey Sloga Bpan b LSy 59, )
Gy b sy 5l Sloga Brae g LSS 59, ¥
by Sene ) SiS BTl 5L ealS o
59, Ve kel bl jo (2alS L 55, olass oy a8
g Slags Bran b LSy 55, Y kel 58 5 )L
oS CodsS s 3 Slegs SISl 4 axg b
Al-Mahmud et al., dmanparast et al., 2013)
dysn b5 4y (Mollasadeghi et al 2011 2014
00093 Esb g et Ay 4 e Dlogd Brae &S
g 48l l Bl g (al) 090 Al )3 g oud Ay
el 0asd )T 0ad 0 lSee ol 4 i
s aS 0,8 138 (Khorshidi 2002) (gauis o>
B 55y el (e Sgdse (a0IS @ jmd el
Ol ol g Siales )] cppiin b (oa0lS
Loolen LSy 55, Voolel 490 &5 el pme
GRIP Oge ] ol ad) S pe Sloga Bran
S Glas goly et s (Conl o0t 03,50 glis)
Vosskel bulps jo aig gl oot (V JS2)

3 Glae)ie 5o peely Sloge (LG sl b LSy
ok ol cuS WA L o syl oles e
I R R e e 1
Al pll 1SS an jo Bolar S sleSel
sl bl o Jlade og )kl 0 Lol 55l
b oS oo @ 0g Ol bjle 5 oS elos
Hhdolone Sgei o0 S9i Sy (Hlo B Ges
FB Y ol e )l e a0 sl Sloge
YO ke 4 g oljeas 5lam -V (oly cas
b a5 S sy ol 2 T s i e
S cBros o5ed ol b 5y Jad Sl (e aned
Slles iyl Jgl aiie o 5 5kl mebas
olaws Jolis asdllas 8,90 law .50 3 plxil clils
5 oad olawd Wi o aBle slaws (20 S U 5,
g SiS oole doyd ((hgyd BB ond olawi iy
ol g sl (Sl anglie g cud 0 ,Sles
by plld il mlaw ;0 LSD (g0

aS ol ylid adlllas o 50 Slao il ,lg 520
U 5, g o a8le olaws las s kol sl )les
Fload IS oSles g g ;0 oad olawy (2ul5
oad slawi Slawe ;o plB)l (puzmen )b o S
S 0ol do o g digy [0 oud dlawd (Jhg,8 LB
L o8, bl 31 LI acsl o pse S
Ses Yy gme Slao I o e 2 ke slo)les
Skl Dsliie sbojles o i B S
O J5o2) ol ol Sy Josll oSe

olass (p eSS ol flid Sl luslie
~Jsle g 9, 59, V¢ slel Bl yo 4Bl
5 Wl olaws (ol i el cavody Olega Lol
G352l OLSe 59, V- bl ks )0 1) s,
L ggose ol )5 o alibl el Sloga B ya
o,d o (Rafatetal., 2012) o Kan g cad,y gl



vy VWAE (i «(F9)F 0,las ot b oly5 GLT 635)5s 5u355] oyl - sole a3 I

Ologad Brae Jg 00,5 cdnlin o jee S
1y fl o S o Shas il osdle
OLen 5 g lagialel (F US2) 3508l sine
Mohammadi, ) soe>e «(Lynch et al., 1995)
ool3BT  (Khorshidi, 2002) cui,s> «2001
ohSes g olys>  (Aghazadeh, 2003)
oly >  (HassanPanah et al., 2008)
Al-) oLSan 5 5emall 5 «(HassanPanah, 2009)
Solode 5 sy 4o (Mahmud et al., 2014
(Mollasadeghi et al., 2011) K2
(Imanparast et al., 2013) . Kan 5 Cow pylool
o (Rafat et al., 2012) )|, Ses o casd, cpoiS o
S e a3l | s ol )3
3 g 0 0ud dlaw Cho oS pl 4 g b
S5d g yme (o i S Shos (Sli2l (e
bl 55 99 0ad (55 Cio LS 0 Cas ()
00 olawl s it om0 e eSt5 |y o,Shos gl
Shdslee b LS 55,V lel llyo ) @i 5o
2 0l oS 555 5 LS 08 5 preliy Sloge
Ll 5,0l pB)1 50 )L 59, Ve )kl Lyly
Aghazadeh, ) ool;BT (F JS&) wo,5 casliw
Thimmegouda ) ,LsSles g 165 aas 4 (2003
Lynch) K 5 z=d 5 (@nd Devakumar, 1993
Haverkort et ) -|,Ke2 9 &,5,5la (et al., 1995
Al-Mahmud et ) ;| lSan 5 350l 5 (@l., 1990
|, oaé olaws o 25 a5 wols olas @, 2014
SUiK ) Ceyy Oly 5 Segyinl (Jg was oo SRalS
<l o5 as ol las (and van Voorst, 1986
08, 40 g ;0 oad dluss Loylad cas slawd p (5,50
Cdpis b gyl sle)les 5 Lsle 5 L )ST
590 50 Slegd Bras  J9 (Anonymous. 2007)
sl Jlo sine Ghalidl e i JbSy 5o, V5]

0,5 digr j0 0

OS5 el Slesa (LAh sl b LG 5,
shdslre b b 5o, Ve olel lulid 0 ]
Lynchet) ,Ke2 g zd zuli 09 pewly Sloga
o 55 (Khorshidi, 2002) o555 (@l., 1996
wzge Gkl 50 2L A WS wb ) geose
HassanPanah, ) oLy, s Jg 958 o0 g5 )| ialS
Slaws ial33l b Sloga Gy a5 ols olis (2007
20,5 o0 g5 jralS g adl
bl )0 prly Sloga Brae o) 4w 2 50
Jsb shl3dl s @l Gt il sgge sl T i
olaxs o gime hals 4 e LSy 59, Vsl
Sjoo B4 (Y JSA) WS aulS b,
l, okS o tisle o3¥ yolie el L cloga
@ g Al e 5l A5 0 g ed A e g ool
=l (Anonymous, 2007) el oays 5 il
oLy > ¢ (Lynch et al., 1995) -, Sen g i
ohSer g olu > (HassanPanah, 2007)
olu > (HassanPanah et al., 2008)
Al-) L Ken 5 dg0xall ¢ (HassanPanah, 2009)
Vo oolol lulps jo S saé oSl oy yiiin
aw 2 0 el Slega (AL Joloe b LSy 5o,
Ve bl e S eas oy Sles lade (eS8 5 63,
l Grae 1all 0g ST 68 0 5 Sy s,
30 0, 8les dgge Ll ol oa o Slae oS Coge
S o Sl Slega Grae b 25 ol
.(HassanPanah, 2007, HassanPanah, 2009 )
sy 4o GILST o8) j0 ol ao s pizmen
Lyl b jo Slegd Bran (5 OF 4 5 Y 3l) og
)R8 oy 0 Sdes o gie (il Carge A5 (e
,o (Anonymous. 2007) o o5 00 4 FY
P Sles o S gy Ve skl bl



ey p)] 50 sl Sloga (3L Joloe b opS i 1 pals - ol Kes 5 (n

OYA I

! o aS aisls oyles (Karafylidis et al., 1996)
5 s Ll oS 1) e Sis oole oy
(Shimshi  and Susnoschi, 1985)  _igwlw
558y o el ol lin il o8 isls il
O Ay S a1 g 00,5 o0 008 S oole gl
add o Hlis 0g 5l Falke Jeddl WS Sis
Aol g e a5 Jl>,0 .(Anonymous, 2007)
olass aS” wisls 5,158 (Heuer and Nadler, 1995)
FoS oud i oole do j0 g Aig o ol ddle
DS oo )3 ol i b s
52 oodle @l aw » aS ol ol mls
Vosokel 5 b 5, Ve ylol bl o Jgame
adsls lis code gl Sloga Bpae a4y LSS 9,
5L 0,90 ol ST a5 canls bl (Loon, 1986) o
O o o8les lawge 00,5 el i
oole woyo sl HRlS W8, b oo Lili8l as o
O ;500 w8 90 A s Ik g i Sas
3 el Sloga ol e 4y 18, (pl 5l colaul as
g e s ars ooyl Jre ol o5 adlie
o o5 Bl 5 s JE ead o ,Slee il

S50

Se ol @ Olgie |y (hgyd S eas slass
35 55 Jyama S 53 00 i Jale
S e b eak olasi ity CEF L
Sloga il sle b LSy 59, Vo sylel Ll
2ol oS g HRl g LST Bl o g ks
Lsbo g )20 el )0 )bSa 59, ) oolal Ll o
555V kel Ll o )5l 08, L el s,
BB oas slaxs g ol Ful Slegr Bras 4 LS
(B JS5) ols las gl sixe alsdl T (g8
3o e Slas )l Sas oole do e s
oole auo, sl A Slaan lg 155 abl s s
5 oolamdl 5 o Ll 4 oa aiies YU o5
by ol 5l Sl Ll conls Ll 4 oo
s s Saa L b o
O w3l Ol gady S esle (e
L LSS 5o, Ve olel dalys o Sas sole w0
5 LS T 5 550 08, 59 5 pely Sloga (3L Jslre
G955 ey Ve olel llyd o T o keS
(F JSs) og Lsle g L,ST 0y 40 Slegp B yan
S oole doyo (p i byl pled o RS
Demagante ) Ko 5 cillles olo olis 1) oaé
Oler g wadlslls 4 et al., 1995



ora VWAE (i «(F9)F 0,las ot b oly5 GLT 635)5s 5u355] oyl - sole a3 I

sy pB1 58 s p 3550 Slio 13 5 kel slajles 73U uilly 4 Y Jeu

Table 1- Analysis of variance for irrigation treatments and cultivars on attributes in potato

Mean SQUATES cla; o (,xSils

ol o Sl

i golie axy® 3 aBlw ooy G 30 0ud dlaxy oolo wusyo
sov e s R S Sas o e
e df - Daysto — Marketing Drv matter  Tuber yield
em per flowering tuber uber per ry matter
plant plant percent
number
A 2 0.049 53.58 29.9 59.4" 35 111
Rep
B esll e 3 5.82° 448° 7.7 25.8° 03 1466.7°
Irrigation levels
‘3‘_’ feluid 6 0.43 118 34 53 5.7 37.3
Main error
© e 2 017 48 38.8% 56.8° 48.1° 514
Cultivar
@kl X 03 6 0.19 1.4 6.3 11.9 39 451
Cxl
old 16 0.38 53 39 5.4 5.1 234
Error
CV % _ /. &l i s 1853 4.2 16.7 14.8 9.7 134

TN gD g o o pxe ol 4y g %
* and ** are significant in 5% and 1%, respectively
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Abstract

To evaluate the effect of potassium humate (PH) on drought stress in potato cultivars
(Kaizer, Agriaand Satina) a split plot experiment based on randomized complete block design
with 3 replications was performed. Main factor was irrigation regimes, 1- irrigation every 7
days without PH application, 2- irrigation every 7 days + PH application, 3- irrigation every
10 days without PH application and 4- irrigation every 10 days + PH application, in which
250 ml of PH diluted in 300L water and plants were sprayed in three stage of plant growth:
full emergence, before and after tuber initiation. Results showed that increasing irrigation
interval decreased stem number per plant from 3.5 to 2.5, days to flowering from 60 to less
than 50 days, , and tuber yield from 45 to less than 35 ton.ha™. Cultivarxirrigation interaction
in all attributes were not significant. The highest tuber yield produced by Kaizer (55 t.ha)
when plants were irrigated every 7 days irrigation + PH application and lowest by Agria (20
t.ha') in 10 days irrigation interval without applying PH. Kaizer not only produced high yield
but also produced higher yield in every 7 or 10 days irrigation without PH application: 50 and
20 ton.ha’, respectively. It seems that Kaizer could be a proper choice to be planted in
drought prone regions like Ardabil. Applying PH resulted in increasing yield from 25 to 50
t.ha' under water deficit condition.

Key words: Irrigation interval, Solanum tuberosum, Stem and tuber number.
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