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Table 1- Physical and chemical properties of soil at experimental site
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Table 2- Analysis of variance (MS) of studied traits in the experiment

i i e £lis) a8l 5 39 N TAST) I yo sy slass @,y 0 wls slass als i oy3e
SO V' @3l Height Stem fresh Ear fresh Number of grain rows per Number of grains per 1,000-grain
T DF weight weight ear row weight
‘ 3 Kk * Kk Kk
Repli c) z;t? on (R) 2 1776 28106617 12530092 0.98™ 43" 5789
Lo
Yejr ) 1 245" 64581612" 41496050 3.8m™ 29™ 1345
Lo x ,|,SG
J R \)()s, 2 1423 23216348 10232323 1.32 53 5245
. 0307 _°’5 _"m 190" 4576998* 15794120™ 2.36™ 56" 6230"
Nitrogen application rate (N)
<Y 3 80" 1735720 996405 0.24™ 28 1160™
S0 355 b pae oo . - . .
il °’_5 e o) 213 534317"™ 19949329 2.67™ 67 3883
Nitrogen application time(NT)
NTxY 2 63" 538867 7597040 1.14m 27 628"
NTxN 6 41m 651090 800422 " 1.27m™ 57" 1040
NT=NxY 6 112 442257 693263" 1.53™ 26m 737"
L
Error 44 173 8844939 311228 1.2 20 904
Aoy Sy g i Jleil sk 10 lo gixe BB 5 ls e BB 052 pas o a4y s g 5 NS

ns, * and **: non-significant difference, significant difference at the level of five and one percent probability, respectively.
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Table 2- Analysis of variance (MS) of studied traits in the experiment

Sy gie A’Ti als o Slas S adgle 5 ,Shoe Sy e als 0y s o Ay s Al G e
S.0.V. f;F) Grain yield Dry forage yield LAI CGR RGR NAR
1,55 o
i ”S_J 2 211102293 320738"™ 0.408036 3016.73 0.000016 176.81
Replication (R)
L
J 1 4109545 755609" 0.518103 "™ 1260.47 ™ 0.000001 ™ 1.7584 "
Year (Y)
Jlo xS
R.Y 2 133204345 431232 0.65456 4123.43 0.00018 192.32
ol o ke 3 12966432 5156536 0.655351 750.75 0.000481 33.99 ™
Nitrogen application rate (N)
TxY 3 603998" 686759 0.000007 " 1.19™ 0.000000 " 0.0022 "
| Op e e 0L 2 16618666 25857906 0.865137" 1828.36™ 0.000132 94.3856"
Nitrogen application time(NT)
NTxY 2 692376" 690136" 0.000004 "s 2.69 ™ 0.000000 " 0.0186 ™
NTxN 6 966037 " 2353139™ 0.024429 " 317.97 "™ 0.000011 ™ 4.2685 "™
NTxNxY 6 856677" 302547" 0.000001 ™ 0.37"m 0.000001 ™ 0.0189 "
L
Error! 44 2013317 557574 0.028025 179.68 0.00002 8.2307

ns, * and **: non-significant difference, significant difference at the level of five and one percent probability, respectively.
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Table 3- Means comparison of the main effects of nitrogen application rate and time on of studied traits

.. £ls ) Sl 5 035 P 7 o sl s ls 8 Shee
b Lo . . Ear fresh . T
Height Stem fresh weight . 1000-grain Grain yield
Treatments (cm) (kg/ha) weight weight (gr) (kg/ha)
(kg/ha)
0390 295l
Nitrogen application
rate
60 252.3 b 16260 b 11580 d 331.4b 9957 ¢
120 253.6 b 16640 a 12100 ¢ 337.5ab 10179 b
180 257.1a 16850 a 13120 b 338.2a 10242 ab
240 259.5a 16920 a 13640 a 339.9a 10430 a
09 095 Bpan o
Nitrogen application
time
T1 252.8Db 16670 a 11580 c 3215b 9521 b
T 259.2a 16936 a 13290 a 344.2a 10480 a
Ts 256.8 ab 16872 a 12960 b 3429a 10370 a

.‘5»_\.15 Ao, VO + 4l ae,o YO T3 3 ‘Saab\b’ RO A R T IR WSRARS T, ol doys Ve T

Ti1: 100 % at the base, T2: 50% at the base + 50% at the flowering and T3: 25% at the base + 75% at the flowering.
20,105 (gl e gl duoys gty Lol s ;0 LSD ygel bl et S iie gy sl)ls oS oo iSile g o 40
Means in each column followed by similar letter(s) are not significantly different at 5% probability level using LSD Test.

2 03955 995 Sras 0loj 9yl (o) 2 3590 lasless Alilaz il ols Glas Laosls (il g 4o il 5138 (339
039381 4ils 158 (139 Glime y2 (e 055 SRl L (Y Jgaz) Wiog o siae doys mhy slel e jo ails e (5
S8 ol (0,5 YY) (59505 965 LS 30 0,5 6lS £ Bran b alls jlie (55 jlde (S a5 Gl S o D
gl 59 b )l sime Dslis a5 sl Ceway (p,5 YY) (35503 955 )L 50 £,5olS YF e Brme b jlaiie (e
99 50 Sobae baendl &g 4 il (59505 Bpan by (T Jooz) Sl LS o )56l VAL 9 AT (sos8
(15 YY) (ooalS 9,0 90,3 VO 5 a4l 90,3 YO )50 4355 SBrae e ()5 VFF) (2005 29,5 5 by al> e
Otalejl 5o (¥ Jgaz) ol Ghalidl sl lej 5o 055 o)Ly B gy 4 S |y &l i (335 )l e b
e Jsb 50 o Bras 052 5 55 (LS 50 0 S 5kS Yer g 18 T A) (0355 s oz o b sl
A Oy (Sl gime Dl Lol ezl ioli8l g hls ge jebay ailoslia 59 065 Jlade ial38l L aS aisls las wal ) 090
s (s o315 Gl il (5] ol i oo b ol S 3 S5k Yoo 5 VP Y+ e
Anwar et al., ) og cils lej 10 355 0L Byan 4 Cad A, 0,98 Job ;0 ol 5l eolitul 5 Byas 955 lade
Y Ol a0 1y &3 als i 5 4l 10 0,56l V1O Jlade 4 55,55 955 il Koo slarilas o (2017
dws b 3gS ol sl eolaiul jlo s g e ialesl cpl )0 izmen by il 098 1l OB yae PAE A4y Lol dus )0
O e Al e 10 055 0 LSS Bran 4 Cond (25 0oy YO 5 o e doy0 B0 (il sy YO) als e
N8 elS LBl o sl @ paie ol A e iz (b g (doendl G pae L .(Ahmadi et al., 2018) o 5,155

AY


http://dx.doi.org/10.22034/arpe.9.16.80
http://arpe.gonbad.ac.ir/article-1-439-en.html

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

[ DOI: 10.22034/arpe.9.16.80 |

VEOF Gt 5 )t VL 05be ot 0190 | AU (539052508551 (53,08 o i

0399 Job g (205l g (S5sid pew mhaw ples lidl S (595 095 de o0 SR .25 walss
(Seyedi et al., 2021) sgi oo 15,50 59 Sial38l el ils oy

gl (a3ls e 0395 995 Sras by 5 ke alilaz ol (LS oy p (nl @S 1S g e (LS
5 OFFY) LSe o 0 S6ks VF Grae b jlde ot (¥ J592) 05 Jbgine w0y b Jletol w5 Sy
5 so2lplyg ialesl 5o (F Jsaz) ad cud (S jo 0 S5LS #0) (Brae 055 Jlax b olajless jo jlade o yieS
FY 1) Sy mlaw a3l 5,00 065 LS ,0 0,56l YT+ 5,15 5.5 (Poorebrahimi et al., 2018) I Ko
5958 955 oylie i3l 15 (Ahmadi et al., 2018) 1, See 5 gowx! (5,155 j0 by al58) aals 4 Cad oo
YO 5 AF AY s 5a [, BCPYA 5 Vo ¥ (aamw &3 08 dw Sy haw asls [LSe 10 6 ,55lS FAY 4 VYA
S5 g el ey g i8] A 6,80 5,k 5l 39,0 &8lg,0 (Afshoon et al., 2020) ols zol58l as o
S r e plgd @Blo 4 S S p gl jnis olS 0 0590 (l) Bosb ) rigres 9 90 S sla sk ud
355 05 Lol> islesl o (Ahmadi et al., 2018) s4i o 5y haws o3l dgups Ecl 15,5 o5y olg 4
g SuBlS (6 A 503 gy 99 b dualie )3 ((BAlF £950 g Al aloye 50 0 (olas L B0 4 (39558
Anwar et al., ) o,5es 5 ol bawg cgrlie ol (F Joaz) il | (FAY) Sy oo aslis Jlade o5
(b oS 0y dilies Jolie 10 5T 9IS 5 (et 055 Laead 45 das, oo ki 4y wisSi el 0t L33 (2017
@ olS Sy mhe (118 50 logine Gl oghige crge 5 Silaile 23U a4 |y o il g (g, ol 0y90
89 e S el (et Lh tlidl 4 WIS e el ol 5 T 052

oole jlade 00iiS Cpad o] BLS g ol L drwgd saiS asuie Cdid> 0 atli ol i) eaze Gy s pw
oinlesl s (Ahmadi et al., 2018) sas o olis 1) Jpame yiwsid ollS S0 o 4 sl oy S
Al (aoy0 ) Jleis] e 50) (5 o gre ;u3U LS 0l Caop Jlaie (g9, alBlan jebay siolojl Jelse ols lis
S8l al Bl 0o )d VY Jgame 0l ) Saepu U2 53 pSolS Ve ay 7o 51 059505 095 000 )15 (3l L (Y Jgu)
5 S p gl (22l (Rl s Jpamme 0B Sae p N (559555 995 905 Glime GRIFIL 0l ISl (T Jgu)
wols s 5 K00 (laizee aBl 48l Sgupe o D)3 Al Fwgtd Gliee Sga O JLo 4 g G yp> piats Ol
(Afshoon et al., 2020) sl oo (il i oole 0g 5 Joame Ay Cae s 59,0 055 copl)d iali8l L
dw 0 1) Jeame ol Sy o Sre (ol 59500 065 0 )5 L 5 (Ahmadi et al., 2018) Ko 3 gow!
99 3% sl bl Sjgo0 4 (5950 955 3l L Sy Dgles Glalejl cal 5o s ST S @8 Galise o
Oley s g Sote 15U 51 (Sl a5 035 dalive 055 By ;503 g 93 b dnlie j0 (25 £9,0 5 b al> e
Tahaei Roudsari and Ashouri, ) «s,sole 5 5mag, Slalb (F Jgoz) ail oo Cio pl 9,y 955 B yan
aby ey Gl Y 5l (S (2alS LT ey 53 S Sgodr 39555 955 Brae 9> Gilel 5o (2019
53,5 (B yxe g g Jpazee

Sloy aold Ko 50 adsl (59 4 S olS SS9 SRl S 0aiiS ()l (aSLE (nl o Wby S
Ay sy AT jgbods 459,05 05 CBpan by, g lake Lol Lisles] o (Ahmadi et al., 2018) coul yuxs
Slade ilidl b ui;.:“l.aﬂ Ol 50 (F Jgaz) ols 13 10U o (ao)0 8 Jiz! mhaw 10) ghlo oo job 4 1) oo
CIAY) S 50 0 5ol S Ve (0095 Lo )3 ke 0 yiien &5 (5 )ebes S8l (Al (oo ) Cae o (59505 095

AA


http://dx.doi.org/10.22034/arpe.9.16.80
http://arpe.gonbad.ac.ir/article-1-439-en.html

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

[ DOI: 10.22034/arpe.9.16.80 |

b 32 9 3,508 53 ()39 5 395 B pro (3o g ylale 3

@ e 0595 995 Bras by (T Jguz) ol Sud ((10AY) LS 50 0 SslS 7 6355 mhaw o Jlade (S
P g g Jol B9y 4 S | (o 0B S Bliee (205 £958 5 b al> e 99 )3 olawe L )90
3 59, 985 59l S YFe 5l oolaiul oS aw; oo Jhais a5eS0l cplply (F Jgaz) ols iolidl asyo VY 5 0 sg0
Sl AT 3 e sy ey Gl 50 (ol Wl e (0l 950 5l Al e 50 ) ol (Sglus s
Poorebrahimi et al., ) -l,5e2 3 ounlpl,5 o (Ahmadi et al., 2018) |,Ken 5 gonx! lawg olive mls
o)l g oLS o (Tahaei Roudsari and Ashouri, 2019) |)Sea 5 5 mo5, Sbalb 5 &)d o5 o (2018
A Il By ) paie ol by Juab Job 4 ol ot 5 3855 055 SlS oliee ialiEl el a
s 2 GRal3l 4 e 9Sagy w3l 5 S (59, slgiome (il eizmen 5 Sy o plgo oS 5 e
Ahmadi et al., 2018; ) 0gd oo (coms Ay Sguts o G2,k (pl 51 g 00 olS i oole adgs tol38l § (g ywgid

.(Mohammadi et al., 2015

20 (Seislsised sl et p (55 955 Brae ploj 5 slade ol Ol Kl aslie -F Jsoxr
Table 4- Means comparison of the main effects of nitrogen application rate and time on physiological growth

indices
= = gy vV
Treatments LA (grim2/day) (grigriday) (grim2/day)
039y 095 jlade
Nitrogen application rate
60 1.67c 8.35d 0.082 ¢ 2.17a
120 4.70c 9.22¢ 0.086 b 2.16 a
180 4.98b 10.41b 0.086 b 2.18a
240 543 a 1147 a 0.087 a 2.18a
0395 9095 B pas o)
Nitrogen application time
T: 4.55b 9.26 b 0.082 b 2.17b
T, 481a 10.07 a 0.086 a 2.22a
T3 4.71 ab 8.87¢c 0.077b 2.20 ab

(BT S s YO+l so,s YO T3 g palS a0 B + 4l a0 00 T2 @l oo Ve T
T1: 100 % at the base, T2: 50% at the base + 50% at the flowering and Tz: 25% at the base + 75% at the flowering.
20,15 (gl e gl duoyd gy Jleil mhans 10 LSD ygel bl cdiins S jiiie Bgy gl oS oo nSile gt ,o 40
Means in each column followed by similar letter(s) are not significantly different at 5% probability level using LSD Test.
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Nitrogen application rate Nitrogen application time Dry forage yield (kg/ha) Der row
60 T1 15750 e 30e
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120 T2 17580 bc 36 bed
120 T3 17860 cd 34cd
180 T1 16700 cd 31d
180 T2 18040 b 32cd
180 T3 16300 de 37 abcd
240 T1 18390 b 38 Abc
240 T2 19710 a 42 a
240 T3 18440 b 40 ab

(2N 2o s YO+l w0 YO T3 XV gV R A IR WA ] IPRPV PRV Y
Ti1: 100 % at the base, T2: 50% at the base + 50% at the flowering and T3: 25% at the base + 75% at the flowering.
20,105 (gl e gl duoys gty Jleil s ;0 LSD (ygel bl et S iie Bgym gl)ls oS ol iSKils g o 40
Means in each column followed by similar letter(s) are not significantly different at 5% probability level using LSD Test.
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