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Table 1 -Physical and chemical properties of the soil (deep of 0-30 cm)

oH Sersd cgla ey 0395 Saed oS oY o o
EC (ds/m) K (mg/kg) N (%) P(mg/kg) OC (%) Silt(%) Clay (%) Sand (%)
7.58 3.15 142.6 0.058 15.8 0.17 13.52 22 41

Oy dxkad 4 9 03,5 (poens SaS 5l BS S apjan el p 5L 090 008 g 455) 095 lada

el Sl g 00 st jyolie ALty 5 Go> And § Cree gilwoolel 5l omy i adlol iyles]
ialesl @55 o ad bylie S L Jo <SS 4 5 (2555 5 0550 slerd 4 4255 b DS gl
) 0 55, By alols e ke VO o ) bl alols e £ Job 4y coiST s, il el
Lt S o 6,8 alols g outi cotS L g0 Lol slac S o alols e il VA
Gl (5 i alo o g 0 plowl jdy Bl Sl s golal ol bosles asn 50 0y onits cutS
wiad Jloel bl Gilizes cloylags T 5l g 5 <l aolsl S g ouldl Lolulys 5 diae e
loazn s> JolS (s)leh) wals jles wluly )lol o pae slajles adS jo (s Lol Jolgd ls

g2 (Jloy & y908

ARY


http://arpe.gonbad.ac.ir/article-1-288-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-08 ]

AT limme 9 5l 093 0,lowd 05 le 093 | (LS (55992 543951 (63,28 Cligiod 4y b

St e heshee £o bl g dibie Cgllas Gillas calise slajles jo skl Sl
ools Zo g;f).g CJ"“’ ua.‘>L..u J.,.J )‘ W 6L¢ua:>Lu 6)"5")“‘\"‘ 6‘)" W) ‘al.‘;u‘ A u.u)lf JeC N
295 ondlUS s (o) Bl aloye a0 AlE i e pus g Jpame 0 Sy (S5
Laigad olS Sis oole (g uSojlail gl .83 plxl Jlowd 2 )0 wgs O 51 (g o paigad aily s
5looliiwl b lag) | Sas 59 9 St o5 il az )0 VY gles ;o el FA Saeas oyg1 J31s 50
(Sarmadnia and Kochaki, 2001) w5 5 acwlze 5 adal, 5l eoliiw b 5,

CGR = (W2 - Wl) /| GA (Tz - Tl)
Slaie il g0 0 adgs Sis oole 59 Wo-W,
g Cuils g9 o Sloj alols To-Ty
G rSaiged loy 40 ol Jawgy oo JLdl yaej C.‘a.w GA
. . e = Y . .
25 Jgesd Sleslaial b 5o, 0 Sy gl @yese 5 oS w2 (NARY) (s jingid o
(Sarmadnia and Kochaki, 2001) o5 aculxe
NAR = CGR/ LAl

Jgame i, e o ‘CGR
Sy s 23ls LA

2 g ¥ cobew 4 Ghe b g0 0 Pl )lrg g (285005 5l o wlo 0 Slee
dugliio 9 SAS Jli8le i 5l osliial by (o) 2 9550 Slao (il ly 1528 03,5 et (stalojl )8
I8 aslie 0590ty O sl Jleisl mhuw o (Sl glaslsaiz Heesl by, 4 b1 Sile

=

R ¢
larl (et S o 51 5 mamliy, @il eyl o5 iz slogSUl il sl Lt gl 1 J8 Sis o3bo

DS o2y sy 50 (Y Jgaz) 041 Sl gme oy iy 5 SO Jlio ! mhaw jo S Sis cole
Jo5 (_g)l,,.;‘ Lyls jo J5 S oolo o 5 ian ol (695 slo,les 4 <_§)L.t-.’—‘ e lagXl

2 Crop Growth Rate
¥ Net Assimilation Rate

134


http://arpe.gonbad.ac.ir/article-1-288-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-08 ]

e 3D D S Cuogliie 13 by Lilisee aolie s

Ll il )0 Glie G205 5 elend 955 5 (S 955 plgs B rae g (aall) Jloy & g0 laas o>
(F Jga) cils polaisl (wliyglpes B pas § Coli plos 10 S & j908; bazmsz s)k]

5 6okl alisee slacy poe b Cos addllas 090 Slao (Sl o Silo) il )lg 4525 gl =Y Jgo

L.;-)

(Lsdeed

Table 2- Result of analysis variance (MS) of studied traits under different irrigation
management and potassium

Js Ses oobe
Total dry matter
VO SE9S @all ez Oy e P ol J5 b wls oy  al>pe
S.0.V. DF Stem elongation Tassel emergence Grain filling
‘ .
S 2 55.5 137.4 189.4
Replication
6)L:-.'-‘ * * ke
- 2 875.1 3175.1 3931.5
Irrigation (1)
a sls 4 391.7 361.5 371.4
Ly . . o
- 2 609.8 825.7 2197.4
Potassium (K)
I x K 4 3135.7" 23215" 1547.2"
> 12 255.6 297.6 85.4
Error
S s 9.6 11.4 13.1
CV (%)

Aoy S g iy Jleil ol j0 ls g BB 5 lo gixe BB 5425 pas ol 4y s g % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively.
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Table 3- The mean comparison of studied traits under different irrigation management and

potassium
Js Sas oobe
Total dry matter (g/m?)
o, ool o, sl P oS IS b als ol al>je
Irrigation Potassium Stem elongation Tassel emergence Grain filling
K1 374.5b 791.5a 1374.7b
Iy K, 344.2cd 716.3b 1198.8¢c
Ks 405.7a 806.5a 504.3a
K 302.4e 676.5¢C 1196.5¢
I, K, 271.5f 601.2d 1017.7¢
Ks 332.3d 691.7bc 1353.6b
K 332.3d 711.4b 1224.6¢
I3 K, 303.6e 636.3cd 1074.5d
Ks 365.4hbc 726.5b 1380.5b

(LSD y505T) )l ;50085 b (6l gime D3] ot oo S i By I8 i a 50 45 olacnSile
Means in each column fallowed by similar letters are not significantly different (LSD Test).
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Table 4- Result of analysis variance (MS) of studied traits under different irrigation
management and potassium

S e e s
Leaf area index
2 JUUES 3 VO L;olﬂ:x;ﬁ b, Bl )JL'ﬂSTJf)y‘Jo' Gl o p al> e
S.0.V. DF Stem elongation Tassel emergence Grain filling
<5
A 2 1.9 2.06 1.9
Replication
Lol o o N
(8 15.9 18.2 8.5
Irrigation ()
a glas 4 2.45 2.5 3.4
el o o .
Potassium (K) 9.9 115 6.5
I x K 4 76" 91" 13.37
s
12 15 2.2 2.3
Error
Ol ot g
ol 10.7 6.9 8.4
CV (%)

Doy Sy g Jleiml molas 1ol s BB g lo ciee BVl 54z g pae o5 4y s g % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively.
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Table 5- The mean comparison of studied traits under different irrigation management and

potassium
Leaf area index
&k ool by adle o3l 5 b als Had 5 al> e
Irrigation Potassium Stem elongation Tassel emergence Grain filling
K 2.252a 4.2ab 3.05b
Iy K, 2.05h 3.7cd 2.7bc
Ks 2.35a 4.5a 3.4a
K, 1.93bc 3.7cd 2.5¢d
P K, 1.73cd 3.3ef 2.3de
Ks 2.04h 4.1b 2.7bc
K, 2.01b 3.9hc 2.7hc
I3 K, 1.8¢c 3.5de 2.4d
Ks 2.11b 4.1b 3.06b

ALSD (5031 &5l 50085 b Gl B ail oo S ie By gl)ls gt 2 0 aS Sl Sl
Means in each column fallowed by similar letters are not significantly different (LSD Test).
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S5l 5 sazle Slaalie b Gibs ol s (Sarmadnia and Kochaki, 2001) aus s
s (Sharifi et al., 2011) ,Ken 5 &0 .ol cillas (Sajedi and Ardakani, 2008)
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Table 6- Result of analysis variance (MS) of studied traits under different irrigation
management and potassium

Jyame ol ey
Crop growth rate

e P ol IS b b o8, 4l als pad b5 3T U5 s
) &33! Stem elongation till tassel Tassel emergence till grain
S.0.V. DF emergence filling stage
<5
S 2 215 14.1
Replication
(] - o
e 2 302.6 264.3
Irrigation (1)
a sl 4 28.7 19.5
Ly o o
P 2 246.9 211.2
Potassium(K)
I x K 4 198.7” 195.17
Las
12 15.6 11.7
Error
Ol yaads g g
S s 8.7 11.5
CV (%)

o0 Sy gy Jleiml molas 1ol pae BB g lo ciee M| 0gmg pie (o5 4y s g % IS
ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively.

sl xS aS wisges Lo (Keshavarz Zarjani et al., 2013) |, Ken 5 Sl>,; 5,58

S il g (l3E polie CM> 30 65t 2UlE s 095 SBpae llpd 0wk S e
oS T 68 St S 3 sl (e Lial33l b a8 el ond (315 iz e )l Jgaze W,
Khaldrin and Islamzadeh, ) ss,5 s oLS Sis 59 Gialidl 4y 5 Siali8l olS jo cp)S
S S S Gl cos aidss e 50 (Kasim et al., 2013) o) )See g pelS (2005
laba>de BB jebas b Sh il a5 awdl e o, S e slas ySL 5l solitul b paiS o
Se5alom loosS oS Canl o o iz b on IS 1) (S5 25 5 Jols ol e

s 5of b g (So5909 58 9 Slds Slapasle Gyl 5l ol oy 4,50 b ks O jg0ay
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Table 7- The mean comparison of studied traits under different irrigation management and
potassium

Jyaze aly Ce
Crop growth rate

) P ol U5 b b o8, il alls g 5 b3 ST S sl
okl ey Stem elongation till tassel Tassel emergence till grain
Irrigation  Potassium emergence filling stage
K 36.1b 24.5b
Iy K, 32.2c 22.5bc
Ks 39.5a 27.7a
Ki 26.1e 17.7d
P K 22.1f 13.5e
Ks 31.5¢c 18.7d
K 30.5cd 18.2d
I3 K 26.6e 14.9e
Ks 33.9hc 22.5bc

ALSD 55031 5l K085 b (g lo sime M| il oo S iiie By gl)ls ot yo 0 a5 sla . Sile
Means in each column fallowed by similar letters are not significantly different (LSD Test).

5 el 355 wlie 5 )lal 5N Sl a5 o lis @l (NAR) @l siuwgid o pu
AL Figid ey n e (A J592) 09 o ciae Al piugid Ce s p lagl iiSen
355 L oo ks 355 Byae 5 (aal2) Jloy Spo bamgr ol )l Slos & lee
loass 9> LS)L:-.‘—‘ S Lyl o uliglaw )b ) Lles $955 Hled 5o Q] RFRS 9 )
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Table 8- Result of analysis variance (MS) of studied traits under different irrigation
management and potassium

Al Dl e
Net assimilation rate (g/m?/day)
) P o35 sl b o8, il als pad b 3 ST S el
Sl ae s3lilax,s Stem elongation till tassel Tassel emergence till grain
S.0.V. DF emergence filling stage
1S5
WS 2 8.7 3.4
Replication
Lt * o
S 2 46.7 5.6
Irrigation ()
a slas 4 16.4 7.7
Ly . .
e 2 39.6 27.4
Potassium(K) N N
I xK 4 75.5 51.1
o
12 13.9 11.5
Error
et w2 10.3 9.4
CV (%)

o0 Sy s Jleiml molaw 1ol pe BB g lo ciee BN 5gmg pae o i 4y s g % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively

XNs,S s,l58 (Haydari Siah Khalak et al., 2012) l,Ses 5  SI3 obw (5,005 iz o2
GRIBL 4 e e polie Bpas b plojea wd) Sze L L pasS o)l il oS
Kapulnik et al., ) ;) Ke2 3 SdplS iolejl jo as Lalld jwgd coyw g by IS glgioe
Lol sl 05 b plojen pgab sl 5 Goligasdgm 25k b &b slaydy el 5 (1982
5 @l b Ghbol (nl @bt b (Al Cix S g S 2 )3 9IS Gl oS slaws (1
S o L@l Gl Sy dgupe sliwl, o 55 (Kapulnik et al., 1982) ., Sen 3 SdglS
2,1 (SleP e Sufslsn 355 9 el (A
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Table 9- The mean comparison of studied traits under different irrigation management and
potassium

A Cde ey
Net assimilation rate (g/m?/day)

) P ol IS b b o8, Ll als gl b 5 ST S el
okl ey Stem elongation till tassel Tassel emergence till grain
Irrigation  Potassium emergence filling stage
K 8.6 8.5a 79a
Iy K, 8.5a 8.1a
Ks 8.8a 8.1a
K 6.9bc 6.7b
P K, 6.6¢C 5.8bc
Ks 7.8b 6.9b
K1 7.8b 6.7b
I3 K 7.5b 6.1 bc
Ks 8.1ab 8.3ab

ALSD 55031 9l ;K085 b (6 lo sme M| il oo S iiie By gl)ls ot yo 0 a5 sla . Sile
Means in each column fallowed by similar letters are not significantly different (LSD Test).

5 el @l syl il GlagSl o gne 23l 51 (S il )ly 435 @l wails o ,Shos
Loails o8lae (i (Ve Jgoz) 05 als 0 ,Shoe oo Sy mha o lag] o (RS em
5 oo 295 ol Bpan g loazygz JolS (g)lol Sy 4 bgrye JliSa 40 p,5oLS OFFY
355 Bpan 5 Cobi ple 0 Sy Sjgods bz lal s o Slas (5T 5 ) 055
N Jso2) o Jol> S 50 0,550 VAPF :S0le b by sl (olood
Ol 0 S )kl 5 bazg> plad (5,lol awslis L (Kang et al., 2007) | )Ken § S5

als o,Slee adg oo woglite e ;0 SO glol &5 Woww, At ol 4 O3 e wglie
olalym s Gialeyl jo el ol Ol GBras 0 Gaoye B0 sz diie caws ol
O3l 5 RS Al e b le j0 SO s)kel Uiy, a5 0ges iyl55 (Khoarramian, 2002)
Srae <l 0 e Ve 252480 o Vb o Sles poogdle D)3 50 bamgx sl )]
ol G ylys jo ails o,Slee 2alS wisges lo o (Sepasi, 2012) 4l Sen g (ol 055 o
5 Sl 0aiiSslal sl 5l culsd (ol (g3l s 5 iy 5 gt (als cleay wls o
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Sl el yid g sty b oLS B adi5 a5 o5 s, (SubbaRoa, 1998) Il
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Table 10- Result of analysis variance (MS) of studied traits under different irrigation
management and potassium

Ol yants o @bl az o s 9,Shee
SOV DF Grain yield
<5
)I)Sa . 2 6211
Replication
(] *
_ S = 2 47322
Irrigation ()
a s 4 7459
ey o
Potassium (K) ? -
| x K 4 225724
Uas 12 4744
Error
CV (%)

oy Sy g Jleizl molas 1ol pae BT g o siee BNl 5429 pae oS5 4y s g % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively.
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Table 11- The mean comparison of studied traits under different irrigation management and

potassium
sk ey alo o ,Slos
Irrigation Potassium Grain yield (kg/ha)
K 5175b
Iy K2 4839hc
Ks 5463a
Ky 3363f
P K2 296649
Ks 3486ef
Ky 4042d
l5 K 3644e
Ks 4164d

(LSD 5051 505 ;55085 b (sl sime S| ot oo S i By I8 i a 50 45 olacnSile
Means in each column fallowed by similar letters are not significantly different (LSD Test).
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