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Tablel- Some of physical and chemical characteristics of the soil used in the test (depth 0-30 cm)
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Acceptable potassium (ppm) (Osde 53 Cond) i JB el 356

Clay (%) (%2,9) (w, 28
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Sand (%) (32,0) dnle 8
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Table 2- Analysis of variance (MS) of studied traits of durum wheat under different treatments of
sowing date and split application of nitrogen
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S.0.V. DF 1000_gra|n Grain yield  Harvest index Grain protein
weight content
1
’.’5“ . 3 16.68 580.55 23.85 1.53
Replication
cllS o, *k hid **
5 b 2 437 20689 2031 3.42
Sowing date (S)
o 67.13 1580 0.57 " 65.52
Nitrogen splitting (N)
Disre X =i gt 6 5.43" 162 211" 068"
Sx N
Uz
33 1.73 223 1.32 0.27
Error
Ot o
T e 4.16 7.01 4.31 3.70
CV (%)

o0 Sy sl Jleiml zolaw jo ls pe BB g o e NS 0429 pae (o Sy ik 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- Mean comparison of studied traits of durum wheat affected by different treatments of
sowing dates and split application of nitrogen
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Tre)zaltﬁwent 1000 Grain weight Grain yield Harvestindex  Grain protein content
(9) (Kg/ha) (%) (%)
el g )b
Sowing date
ot T 37.11a 248 2 25.75 b 14.47 a
11 Oct
AT 31.12b 2142 27942 14142
11 Dec
o ¥ 26.70c 176 ¢ 26.37 b 13.55b
10 Jan
LSD 5% 0.94 10.74 0.83 0.37
0585 LS
Nitrogen
splitting
Control 29.33¢ 201c 27.00a 1347 ¢
N 34.46 a 228 a 26.66 a 16.27 a
N2 30.24c 207 bc 26.58 a 11.08d
N3 32.39b 214 b 26.50 a 15.39 b
LSD 5% 1.09 12.40 0.95 0.43
S50 b (g ls sme M ao s gy Jlotiol grlaw 53 LSD (el (bl il o S e By s gt yn 50 oS oSl
RYRY

Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD
Test).

Ol 5l S wilblg 4555 ol ol oo als o Slae paiS olS idu o 5 solamdl g (5 Sge 1ails o y)Slos
IS (55l e Doles ob b duo o S5 (5lel o jo ails o Slas Ll ) cunlS el slags )b as col
S 5 (e 5o )5 YIANY) LT Y- )b o cals & bgrpe ails o Slas (b (V J3o2)
Os9 ez 5l onls (5 Foslul Wlas (le rals cel cuils o 3l a5 8,5 asine ails o Slee sliz s
Sgd oo crge pyyg0 paiS CilS Lo LSl (Y Jgun) cowl oad ails o Shee malS Gl ass o g ails l5e
3045 30,5 co olS jo uaid (ioldl Eely yol (pl g oaid axlae Jae (YL lales L olS Sow; al> 6 oS
asle walex Jlos as |y o Slae ials Colyd jo 5 baasls 59 ialS 5 (gimmssd dlge ol oS azs

'VFY


http://arpe.gonbad.ac.ir/article-1-373-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-05-01 ]

e 32 W3 g 593 Eotio bl CoU (359 5% 9 b 5

Ser 5 oy S 4 (Momtazi and Emam, 2006) sl 5 (sl li,l55 L rogh ol o
el callas (Kalateh Arabi et al., 2013)

S8bee (it &5 (Fhpe @ 3l L (gl gime Dol S8 (39 095 (Sloy b g (nl o
20555 pae dals jlas o Sles p 50S 5 bl plaidl (myeye p a8 YYAYY) Niojles a0 ails
G o GO i Sl ¥ Jsir b & 4255 b (T Jgaz) )5 Lol (pesin 5 0,5 ¥ 1/59)
Ol 5o wig YL 5l g il alope 4y oLS 395 4 az gl b (oaBle al> o 50 ()55 095 5l (e ()l
oy B 4 cwl oays I L3 ol b oS Bras Caws ally o Slee i o8l 4 s al> e
Ui $938 okS 0 oetisn (Sl (5 5 ey 5 el slaanl LSl po (355 18 cleay
Sharifi Al-) glazs ooljemld 5 ol sty 1 Sldllae .ol 0030,5 oL ails o Slas yiul8l s
Uial38l 4 e 459,58 095 8 pae dacwds a5 8,5 asiw (HOseini and Ghasemzadeh Ganji, 2009
Khanjani ) il g Suls 0505 pg,90 pais calie a8 ails yutig 5 lime 5 ails o Slos ails 52 59
olS Gz YU o5 b 59,00 058 cdacnds slows Lialidl b as” assls el 55 @nd Bahrani, 2018
Ll 5l glo goe BWS 555 Lanss jo cuilS &b blate jil.cdl (ioli8l 50 o Slee Ol A 4o g o
eslad dils o ,Sles
g alizee clls glag )b o aS ol las cliloy jatlis Cho Wib)ly 4wl bl g sl
Jlite Sl 31 Jg o esline o ys SO (5le] mhaw 50 (510 s BB ) 3590 055 Jacusi sl Lo
clls callas die) cpl Ho alin Ol 18 L agh cpl zls (V Jouz) o9 o cme glay w3l ool o
aS 05 atine calizie CilS slag,b jo sy adle (ke awslie s (Jafarnezhad, 2009)
(Y Jgaz) cusls Glas 3TV clls gl 4 cudlo y adlis e o yidon
als usigy a5l 5950 995 Jands g clilS glagn U il as ols las (il s a4y 5o0 gl tails i g
sl aos mn zlhw jo alb gy w5 byl o BlEk Bl s 5 a0 S 6okl mhaw o
4 bgrpe dils 8Ty Qo i a5 ol lad Jlewd g0 cpl Jlaie STUAY o) 0gr (o)l s Doyl
Solas N1 5055 jlews 9,31 Vo cals 2o, b aS og (auo,0 V#/1A0) N1 jles jo bl Yo caals &6
(2o ,3 Ve IYAY N2 065 Jlad ;0 g0 Ve CllS fu,l s bogy e ails 1y duo )0 yiaS g Sl (g0 Sxo
GoalS s g il o Sl L aS wd asie s ol )l Jel slhasil wluly (8 Jsom) o
SoalS aaiS Llen slaplail 5 ails 8 (e @ens lp sy oloy <l o w3 b s oo e (il
i polie 38 5o )_.:>L oSl 10 puzmen sl alils Joo 4 1) i malS asl jo g a8l
Al b oS ol s nl @ Yleio| Gal33l ol s 5 alls s i Gl Cge (3955 35
u‘).w wJ)J—‘ aS el )5\) LY ,a)Y U')‘ » 05y.c .o)lo ‘) u""i’ﬁj" cole 9 L))ﬁf"‘" u..\} LS’L"}’ b}? ..Lu) 0,99
4 paS Gy loj )0 eign Sl yo (T G o)y g oS lawg euds iz Sk bl Jstes LS o,
30 5>l a8 el oald aseiio bl alils (il xS pl sl] jo Wlgh ge g 0 1o 3925 oLS jo gl 3 ke

(Moraghebati et al., 2011) 55,5 o il (uiigpm yiion Siol38l cmge (59,00 S pw 355 0 )18


http://arpe.gonbad.ac.ir/article-1-373-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-05-01 ]

A lie] 3 sl 050 & ko i 0,59 | (RS (55030 ubsST (50,1, liions a i

oyl sl321 5 o595 S pas 1,15 soas L
5 Sl slag,b om a5 o Gl Gl slaesls uibly 4325 (NUPE) o395 @i 21,6
doys Syl 5o Giee iz ol Ll gl e Bl Sl Grizees 5 cilise 5055 slaylens
el Sl 5l as ol Glas 3ey% iz 25 5eSile aglie (F Jgaz) Cuils sgzg jlogime SDS
S0 Jgaz) cusls ssmg Dglite cuilS slag b 5 6055 il la,los G slala>de LB s
Ni s o Qb Y clls @)l bgye 035555 @iz @b Gaioie a5 ol ol jles o ol i
£55 IO N2 355" jlas )3 60 Yo culS )5 4 bogaye (59,58 iz LS 0 y5eS 5 (25 2 0,5 VIAT)
(F J9uz) 05 (05 2

e 05t 45 0l GLAS ()l stne Solds (139558 Bras (2 Sdo 55 (355 355 Sloj e
o 2 eSS T laie b (20055 pas) wall jles jo Q] S 5 (e w2 S YYIVAY NI 5055 Jlas yo
B0 ools olaist N1 (6055 Jlasd ;o (39,05 Bras 2l5 (azlis 5og YU Judo auy e Sl 4y 0 o0y
oolaiwl ol )5 a4 csl oogy olS jo Liuly ol £9,80 ley (ke 4 g poddll Al> o 0 (Sras 355 doyo
& OIF s orizmed (s Bpan LIS Gl BY 5l ol ol 1) el 4 ol JUl 5 5955 )
e 0ylal sl ploj (Rl 5 ol 5l 25las e 5o (3 e 51 g0 eolinul

0395 Ll 9 CAS )b alidis (sla Lo S pg 90 puS 5o addllas 9590 Dlao bl 5 -F Jgor
Table 4- Analysis of variance (MS) of studied traits of durum wheat under different treatments of
sowing date and split application of nitrogen

Ol s e byl ax
NUpE NULE NUE NHI
<5
)_’i’ . 3 0.11 67.89 6.28 250.53
Replication
g:',‘..:JlS > 5 Kk Kk Kk Kk
5 et 1.47 91.23 225 302
Sowing date (S)
55 ot} a3 K% Kk *% *%
| Oy e 3 0.79 302 18.91 7451
Nitrogen splitting (N)
i s X cuslS Fu b . *ox
097 & 6 0.06 5.50 s 1.77™ 46.39
SxN
> 33 0.01 2.47 2.43 6.44
Error
o 8.63 6.93 7.03 471
CV (%)

o0 Sy sl Jleiml zolaw jo ls pe BB g o sie NS 0429 pae (o Sy sk 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- Mean comparison of studied traits of durum wheat affected by different treatments of
sowing dates and split application of nitrogen

e Oisre ko @I Olsr ede @S Oissd Bpae L5 g bl ey
Treatment NUpE (g/g) NUE (g/g) NUE (g/g) NHI (%)
csls f b
Sowing date
ckiv 138a 19.95 b 25,85 a 48.95 b
11 Oct
AT 0.99 b 23522 2232b 56.41 a
11 Dec
o ¥ 0.78 ¢ 24.48 a 18352 56.54 2
10 Jan
LSD 5% 0.06 1.13 1.12 1.82
05950 oy
Nitrogen splitting
Control 0.94c 23.34Db 21.00c 54.69 b
N 1.32a 18.80 ¢ 23.78 a 53.22 b
N2 0.75d 29.50 a 21.62 bc 56.94 a
N3 1.19b 19.98 ¢ 22.30b 51.02c¢c
LSD 5% 0.08 1.31 1.29 2.11
S50 b g s sine S s s gy Jloisl b 43 LSD iyge3T bl el s o5 itie B (sLls (g 5o 40 a5 olaeSilis
RYRY

Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD
Test).

53 el slage b g 6395 slayles oo a8 Sl s by e (NULE) (595 Jood 2T,
Ze,b (F Jauz) 09 o g BT 08B by Loy Jilaie 31 Jg cudils 0925 lo cxe BN vo j0 S o
@ @ 2 S YETA) oVl o Yo s )l 5 (08 5 )5 VYD) (niomly b Ve cils
35 Oder 6985 lale lee o il (gl Jae OS] )ST Vo cuols bl as og Lo 1y o
asdls 1y o oL o pombl (05 2 28 VWA N1 6355 Jlas 5 00 VL (25 52 0,8 YAO+) Na Lo
0 Jgo2)

o lel s 58 (a3lE cnl 058 b o 5 2l G 3B (NUE) (39 5 B o 2T,
32 S 2 S YAYO 5l Glise clls lag )b 0 Gras als (o Shoe (F Jguz) 09 o sine as)0
Syl G 50 (0 Jguz) o9 e LT Yo cals 2 b 0 0,5 5 0,8 YOIMD B g0 Ve cuilS &b
Jolo mls ululyy (B Jgaz) o9 39y Spae 25 pa3ls Gl (VL P Nijles 5 s
08das 3ombl 9 YL Gl a5 LBl Glagn )b g 6955 lejlers (S jsb 4y a3t cuils LBl lg e
Sl )l &5 (Jygo @ wisg 0,53 i (595 Srae @b Gaioml s oLl w4 wiog
3o )10 y9% 1 63V (g B o)l ) plie o ClS @ o og) S


http://arpe.gonbad.ac.ir/article-1-373-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-05-01 ]

A lie] 3 sl 050 & ko i 0,59 | (RS (55030 ubsST (50,1, liions a i

9 0LS o el Rl 85l 5l 995 a0 )5 5 canlie CBS )B )0 45 wd atiie gl ol 5o

@ bl 4 (5,5 5l i me plaiBl 4 e Gl laplal (g o) el 5 sl i
25 YYNY Liolosl cpl 40 39558 Bras o5 ke lawgie .ol 00ys,5 oS (solaidl g un plasl lgxe
e ed bS5 gllas a0 gty cnl 5o 0ol soliiul (5g s Hlade Djgo 40 09 )5
b loylocs B 3 095 a5 Sglas cul bl aid 3 51 5o (6355 5l g9 o Bl slagu b pled s
a>ye )0 oy YO @l 20355 wo,0 YO Ojge 4 i (Lo bl wlol o as ol Jlael (g065
bl plo a4 Comd 355 Brae @I Oliee YL Gl (ga0a8le al>po )0 oy B0 5 (Sjamy

.99..!

o pgye0 pAiS (g, Cubloy el 5 39,5 had (oIS il (ntisp Blao sla Sk aslie -F Joax
035755 e 5 SIS )6 i slalos 3
Table 6- Mean comparison of traits of grain protein content, NUpE and NHI in durum wheat affected
by different treatments of sowing dates and split application of nitrogen

b LS als ey Ol Oiers s LB i sty aSle
Treatments Grain protein content (%) NUpE (g/9) NHI (%)
11 Oct ,LTy.  Control sals 13.78 e 47.55f 124c¢
11 0ct Liv- N1 16.95a 4492 f 1.84a
11 Oct ;AT Y- \P} 11.75f 56.25 bcd 0.95d
11 0ct LiY- N3 15.30 cd 47.08 f 1.48b
11 Dec ,3iy.  Control wals 13.17e 56.45 a-d 0.86d
11 Dec 3Iv- N1 16.32 ab 57.35ab 121c
11 Dec 3Iv- N2 1112 f 59.47 ab 0.72e
11 Dec 3iv- N3 15.95 bc 52.38¢e 1.20c
10Jan ssv-  Control sals 13.37¢ 60.07 abc 0.71e
10Jan o Y- N1 15.55 cd 57.40 abc 0.92d
10Jan o Y- N, 10.38 g 55.10 cde 0.58 f
10Jan o v N3 14.92d 53.60 de 0.90d
LSD 5% - 0.75 3.65 0.13
S50y b (I3 e BN wo s gy ezl e 53 LSD ygel bl ol o S yiie By sl gt o 50 a5 slacnSile
R

Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD
Test).
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