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Table 1. Analysis of variance of nitrogen and plant density on some of wheat characteristics .
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Table 2. Average comparison of nitrogen effect on some of the studied characteristics of wheat.
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80 40.00°° 820P 35.56° 21.55° 88.00° 11.60°
120 41.67% 9692 37.00% 23.00%® 89.89% 12.36%
160 44,112 10372 40.112 26.442 94.672 13.332




PAS H9dy CuiS” 9 CuoS p A9 o515 9 59 55 395 Zotaw S

413 51 39

oS BN Sl b wls 15 055 o i LT ol )
cnl e o 2S5 UG 53 055 5 0 8 S VF Y 5 pan b
23 05555 08 kS B a3 0 S YFNY Ole 4 o
L oS das e Ol el opl (Y Jode) T Cows 4,1
ol b b I s e 055 O3s s e a3
(YA OLSer 5 035 0ma) Slallas (50 mli b ()
33 G VO vflj cCaliden L;Lavflj e by Calls
sl S 05s op e s 8 ¥ 8L b e e
gl A1y )3 dli Sl csls f’f‘f el 3L )
dalgs 3y aiw A y> (g mi 4lly sldar 5 al i) 58
A Sl S e O3y S B 4 lpl ol
5355 0 B baails 035 Klbe gans ysba dawils 03 8
skl alls S5 059 9 45 ;‘ﬁm&“ﬁw%ﬁﬁ
.(Hassanzadeh Ghort Tappeh et al., 2009) s, .

59l gw 8 Klos

A ST 5555 4 505 0l Slas o (ke Upiter ol
sl K5 2 Sle , (P<O.05) (slsm
23 e BNV e 4 5 s Shas ot S5y sbay
Cows 4 S8 53 03575 255 ¢ S AS NP0 S pan b e e
58 Fbe palie Oopae b islelT 5o (Y Jade) LT
5 Golpmgd) D3 Il paE 6K s Shee 0555
Ol 5oty 05375 pr o AT an ol & OYAF (gl
Sle s LunT 5 53 olE 5L 5)5e ()5, olie I S
4 by Sl 53 rimpen a0 O g e 1y A
38ee Ol (pthe S b akie a8 lacSs
23 65 X0 Sl 4 by (e 53 p 8V 70) U505
(prre 3 08 PA) &S55dsm 3 Sas (a8 5 o o
laadlos 53 (F Jgudr) 50 0 20 53 SN0 (S5 4 by
S poty G5 5 Slas (ST RIHIL S Ab 5 F
QOYAS b)) ol il 1 s
415 8 o

S s e Ol il glaesls uilly 4w =b

Tl 53 ol gne AU (a0 oS5535 ST sl les

ARR

&Ry 30 ddws dluws

ST 5 03555 oS 3l Ol Sla e oS0l st s
dzsls S5 3 Shee , (P<0.01) ()ls gne 56 @
g ezl o 53 (S5 ol belse cal Blize 1 cpomen
52 A Sl Oljs o ST 5 o R A Iy fae o)
Weoo Opae 5 mpse 53 Gy PO Glajled 53 m e e
5 s 0> G 100 5 (N3DB) 03555 5,5 ¢ S kS
PFr g a) LT Cws & (NIDL) 58 0 S S F O e
role 5105575 (5 Y ladsda) (m e e 53 abiw B
Dl o S Sl O slrany (6Hub Gl 5L 5 se
OLSes 5 o) 3580 mpe 53 abie slan Ol
) Ol 5 058,05 558 sl 3l L d asdllas ol 55 L(VWAD
Ul o (3 n oy e ol Bl riopan b 03531 S 59
A8 b !Jclw»b);@:\,us
Ao 30 418 dluw

O35 oMae ShI3IL 05 s 555 Caltes m sk s
S gysba ols Ol Gyl ane Bl Ao s &l sluws
23 05 SNV 0355 O e 5 a3 4l slaws STl
b obe 4 el Cows 4 a5 413 YH/FF - ke L
Jader) Cal il aliaw 5 @ils sluss (053,25 Ol e il 53!
55 813 31485 059 55 Ol e i 531 b O Sim g5 andllan b (Y
OLKer 5 Sllae) Cob il gyls e Hba aliw
Sl 5 e 3 il sl 1l 55 s S (VWAD
W3S 8 O5s s 3,08 SRl S0 w5 4l
A% L m e e 53 6100 (ST (Namvar et al., 2009)
s g Al 53wl sldw STl glyls alow 53 w1y Y£/YO
S snn Al ki 3 wls sl ke oS5 5l L
f (ALE By B ey o i (1 ) sl Ol
o G 0S5 P g 53 ALE Sl le 535 O
Ssn 5508 5 AE amslr 3 655 phads el m5 g pde
05,5 5 sly Suly il ol g eds e es LB lde
35 el B3 ol e 4 |y OME 3 als sl 2alS clagls
308 5 Gy 0S5 LIS OO 55 4l slus (glandllae

(YYAQ cc?--\.a 9 Sdrw &5”') CALL u.f.._[\jé‘ djjj::' J;



IFAT Oliwn ) € oslod I > OB 3ol g casly) b9 — oode dloxo

O oilBl & ol ddy s 53 OT Ol 53 Sl
S 0515 SIS LS aaali iman e IS
J> Ol &5 edders Bl s NS el (Sns Ol
4 Sl GV 0S5 50 sy iy 3B, davlya 1) el )
Yoseftabar et al., ) sls Cus 055 25wl dlies Jalge

(2012

w95 dod

Aoy g iS Gle oS15 5 @3S sloles
dops 358 Mie Rl Bl L ST gysba sy Soslie (s
9 oml Ol lal 5 (Y Jads) CaL il G
Wls s SRIP e O35 D pan ShIFH LSS
b S Aess ARl e oS RISy 2uh
oS5 o (Gholipoori et al., 2012) (* Jsu>) ol
doys 5 b 8 dalg 1S oS Hlil 5o (6 phe 055 5 ol
Wls 59, Ssg Sel Sulg ys g s, YU &ls O
DMHe dy Hlie GRIE esa &Sl sy b ashi
U e RIS s b i (S5 s S5kl
L p ol dls 55, Al el s g ssba § s e
Hiltbrunner )b o 21530 56K 53 555 5 Shes Ol e
(etal., 2007

O 954 8 o
Qe o 53 &5 5555 5 Shas 855 5 ko
G b paen (Y ) oyl g Ao eSS
oS5 5558 Jlize 31 o8 515 0l 3T slaesls il
Bl sy 3 Ses o dos g il mhe 3 Wiy
D 03 855 3, 8hes Oln o e () i) A s e
D335 35 pSAS VP Spae 5w e 53 Gp T
O e g e > G Y0 Sl LS T s 4 (NAD2)
Joder) I (g ls gme Ml 059 25 355 Df}l:f Y.
35 (i 52 0 S YIINE) 555 5 Shes Olin g S (Y
35 P SIS ¥ Span 5 mese 03 Gy V00 JlS s
Sl oD 358 Sldde il L T s 4 (N1DD)
W3l Bl 5 s > Shee s o s3 05 45 5 Slos

béa.u.b.\, 03 Db il g el Olase I S

ARA

S ps opl oremen sl als 3 Sl doys &5 Jlez|
S5 53555 Jlize 31 5b Cod s iy bzl mla 3
2S00 0t s s Shes o 2 () Jdr) 235 513
23 p S AS NP 5 5 e a3 65 Y00 (S5 55 (e e
Lol ool o olagsime Mt (s elaT s 4y S
23 eSS N S 5 e 53 6 ¥ (ST lales
23 pFAS N 58 s e 53 6 PO (ST LS
23 p B AS N 55 5 w03 G FO (ST5 5 S
(F Jgdor) s octalive ,1Sa

dls 5 Shes Wig S S canlite 5 s 5 e
Al s abiw sl Rl Bl 3 b Sl edes Hsba |y r.uf
J>6j¢5ui~334l+~)343‘w‘4x3jﬁ‘}‘}éx@‘y\icb
Giovanni et ) ol )Kan 5 51558 .cils 5 Shas 05, YU
b S W ged salin Oliiss I & 5 cwemen .@l, 2004
3L Rl als 5 Sas 05555 555 St palie B s
SUL LU s b g s CEL(WAF (s lio 5 () smge)
Il L s Ses o das e 0l paS 5 Shee (ST 5
5 ilagr Sl OT 5l g 5 SRl 31 Lo e slaoST1 5 6 (ST 5
5 SUA) Ll SRl 5l s bS5 s Sl S
Stougaard et al., o, 5 3,8 gl AFAL (OKs
(Schillinger, 2005) Kdowul Oliims K5 Js (2004
ol 0 3 Sles 5 5,50 gr (515 4 Losml GIF
doly 3 aliw plze GhIEE s 4 s Ll b s o o
J.aﬁj;g,:ﬁd,;,”\.w,wl.um);ab;\.\,s,cu
gl el 53 G sl Sals ‘V'{ {,S\J: Slp $y
25 Ol oL sbey
Jb9 A el

J8s )8 asls 4 sls Ol Wesls bl 4 ol
A Is 88 51308515 5555 1 3b Cou ls gme s sbe
) Jods) ass Slsgme S ol g oS5 s S Julie
558 g o FVL 53 (FFANY) Loy IS sl Ol s o i
Ly s e &S Hlie s & Yl & s etalie 055 2
oo dea 1055 a5 a8 ol Sl dib e J35 IS sl

))Qi‘).‘ u:;uﬁ s Jﬁﬁjjlf aM.\J:i':J LS)}fé



PAS H9dy CuiS” 9 CuoS p A9 o515 9 59 55 395 Zotaw S

oS 5L B b glie ole Bpae G ok s
sl 93 35S Oopan oS o YL ;Yjw Ssh g faS
WS ssb 5 ) BT s 4 0T O e gladsls
Sheslizal o1, 5 VL Oliis yle gla 3,1 b (V¥4
a5 T oo s & 03 725 ol ol sl dm b Y game 5 87
Sl dal g alS 6y OF Ol 1531 L 055 28 (oS
OV (oS (sl 5 (2)
Ogam 53 4 P

S 0ke 48 5ls 0L p53 4 y5 Jbagih Ose S 450
26 Sy 0S15 5 QS 43 p S S) 05555 358 s
riens dlaly 0 0 53 0 8 om0k S b (0 50
IR L oS das o OLES g g o) (1P=0.682) 515 3 42 5
o kS wls 5> Shas Oln y pasmie do b 4 oS15 5 58
(Y JSK8) 555 0 035 58

500 . .
£ . R
3
ig 300 .
g &; Y ’
sl *
5 y=-L30T + 37,850+ 190
< 2=
10 Re= 0662
0
01 2 3 45 6 7 8 9 10 1 12
b o
Tteatments

2 6n o S15 5 055 555 Bk F O 85w Jlages Y IS5
Figure 2. Regression analysis curve of nitrogen fertilizer
and plant density interaction on wheat yield.
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Figure 1. Means comparison interaction of nitrogen in
plant density on wheat nitrogen use efficiency.
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N1, N2, N3 and N4: 40, 80, 120 and 160 kg nitrogen
fertilizer per hectare, respectively

D1, D2 and D3: 150, 300 and 450 plants per square
meter, respectively
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Table 3. Means comparison of fertilizer x density interaction on some of wheat characteristics.

e AS\JAJng.G GjﬁJIA)JAl:JMJ‘M Q:S}J;:JQW;
Treatment Grain yield (g/m?) Number of spikes per square meter  Protein yield (g/m?)
N1D1 220f 410 26.14"
N1D2 260°f 490¢% 28.349"
N1D3 350% 58130 35.60°7
N2D1 250¢f 450°f 30.75%"
N2D2 3700 557k¢ 42.55%
N2D3 400°¢ 6153%¢ 43.60%
N3D1 300¢% 550 38.70°f
N3D2 490° 6003 60.74%®
N3D3 430% 640° 50.69%
N4D1 390 560" 50.43
N4D2 5002 62230 68.50?
N4D3 435 590%¢ 54,77

N1.MN2 LN3) N4 .J\:ghjbbjj}::ﬁ:;(;)l:f\?'}\’f' A F [N

D1D2 5 D3.pje e s3 65 ¥00 5¥ee 000 (S15 55w

N1, N2, N3 and N4: 40, 80, 120 and 160 kg nitrogen fertilizer per hectare, respectively
D1, D2 and D3: 150, 300 and 450 plants per square meter, respectively.
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Abstract

In order to evaluate the effect of nitrogen fertilizer and plant density on wheat yield and yield
component an experiment was done as factorial bases on randomized complete block design with
three replications at the Agricultural Research Station, Faculty of Agriculture, University of Bu-Ali
Sina, during 2011-12 growing season. Experimental factors were: fertilizer levels (0, 40, 80, 120
and 160 kg N ha) and plant density (150, 300 and 450 plant m?). According to the data analysis,
effect of nitrogen and plant density on all traits except harvest index were significant. Means
comparison showed by increasing at N fertilizer; plant height, grain number per spike, 1000-seeds
weight, biological yield, chlorophyll index and protein percentage were increased. But, by
increasing at plant density; grain number per spike, 1000-seeds weight, chlorophyll index and
protein percentage were decreased. The traits such as spike number per m?, grain yield and protein
yield were affected by fertilizer x density interaction, significantly. The highest grain yield and
protein yield (500 and 68.50 g m, respectively) were achieved at 160 kg N fertilizer x 300 plant
per m? treatment. So, pay attention to the results of present research, it seems that density of 300
plants with consumption of 120 kg N ha is suitable for producing maximum grain and protein
yields of wheat.

Keywords: Biological yield, Chlorophyll index, Fertilizer efficiency, Grain yield, Protein yield.
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