Iranian Journal of Field Crops Research
Vol. 15, No. 4, Winter. 2018, p. 885-900

i,

Oln) =y Sleid gy 4yl
885-900 . 1396 yliwmo) 4 o bt 45 al

(Zeamays L) <3 il o)l sy gla jasls 5 ptnli O pae a8 5 05575 i1

LSl S fayl b o

qe 3 L ous 2 . o )
4@"}.“&9_6"\*’““}‘»_&3@?"}“’“_ J""“"‘Jf_ld"\*"Jw
1395/04/28 ;s\ 4s &b
1395/11/04 : 3 ., <3

2>

5 o g o Ll i ( aLS w565 g5 5l lio @il ) o5 ol Sis 00le oo 33,5 oS sl e JSol) S g By )8
@yl P 5l (B Shes g 0y lapadls inds Bpae (2L 5 (59 Sl oy p B b Sl Gimghy onlpl cusl (2l o e
oinlojl lajless s 1211393 Jlo p3 )1,S5 Jlea b dslad JolS (clacSsh ab )b LB 13 0ad 3 5 slacs S @ jgmds ialojl .5 12
5B 678 5 iy 04 &5 o5, a5 ol (clacyS 5> (U )3 oy5) p Sk 483 5 350 238 (138) 5y 355 s sl Sl
5 Sis oole 5)Slas 5 Jaazwo Ad)y sy oSy grdaw plgd oSy o (a3 ld (pyieS g o b b LS s a8 )5 )18 08 s ,S
LS S 5 a5l p 55 S 483 5350 238 & 138 51 gy 355 3ynlS liwe Lialjdl b s,F oanlia BC 678 5 704 o)1 )5 o iy
L bl dgnter (s jiimngs b quinds JgjlKe 5 5 2088 5 2081 2063 & 2133 51 Ltaljsl amys 22 5 21 13 915 b ity s Gy
Sl oS5y o plgd oSy o (2t iShe 5 mdeds Gpas o) o (6 x5 Cuto (Suen a8 0D LS 55 @b Ay sl jasls
S5 SLis oole 0y Slas oy iy Cadld 3939 JS Siis o3lo Sl 5 o Ay G g S lis ¢ Jauazmo Ay G g piSle cpiiadd Gl
2 0)gl p 5ok 483 Coyme Lyl ) (pgam o) 32 LS 5 059l S glS 483 o Ll 5 T04 (5, 4y Logyo (S 1 55k 20450)
@33 2y Slas o 59k Bymn o (6585 ke 39 4105 (e )3 p S ol 10467) gyt b > Slae 1 )00 P &) s ,iSa
u_:l)lf L)AAJI)BI k_A—CLY mL_as )Lu L).JL.:I)J u)}).au\) .)55 u&.‘am L_‘B).a.o u)l)JLu AW ..\.hl? u[aamu.w.u dl.hj.}}ﬂ 4 yone U" k_)}.uanl.l oalaiwl sl
Dgd oo (dameciunj Glibliwe yialS s Jad bl > Slas mlis 1 ool

W”' L_‘B).a.o u.:l)l.f aily .))S.LQ.C (w0 Ay sy zJ}.a.’x‘o W) oy ‘WA u.\> ‘5..\.315 dlﬁb}‘s

T Ol L olien Comen 3y ial38l 3] amd Wi

Slame; 3l poglash 5 Gaas o byope 4 e iy ol iz
oS g oyte cpimms pd b ool bl odd cuis” B
O3y Sy lyygliS by a8y [ (o pde slay) o)
Rl e bey ool o gly Sl dge Sl 53 VL s &
Sebyg qiads g 2liE yolie (Ol e (e Gpas S
by g Ggmen Wl I (B o B plie (3 ol
dalaie S5 3 Ayt aubadd O b o (4 oy Caodl gl
sbans 4 3 o o gl o1 5 lsioe g crnl ol s

DOI: 10.22067/gsc.v15i4.57608

CYRTTY

(AL S5 5 Mg (wdins 09,5 (sTolsST5)S T b)) wlis S sgmitily -1
ol olislo S s, olutils

oKl ¢ ALS S5 g W5 (ki 095 2y aLS (s5eIsST okl -2
oyl elisle)S sl

oS tils ( BLS K5 g Mg (wtige 09,5 (2hyj laLS (5598 sl -3
ol elisle)S sl

Obigal g Oliiod S pe (£l g (ol lalS Clides sy (odnghy e =4
Ol 5 gy wliios lojl olisleS il b wlie 5 (65 )sLaS
Shglis

(Email: f.mondani@razi.ac.ir o 0dias g5 =)



1396 ylinmo; & oylos 45 alr ooyl ol o515 Gloido’s 41 o 886

Shivay et ) ;l,Lsen 5 olows i onlin joo aald g 50,00
oiel3-8 35 (Igbal et al., 2006) ., LSea JLST 4 (al., 2002
2838 I G595 398 GRIEIL | )3 Sy aw a3l
(Zebarth and Sheard, 1992) w,-5 ¢ &yLu; , 503 —auios
Bob )5 8 35800 5 o ool el 55 o sl
lgs o ol dons 40 g Al il Sy tiwgd (liee g e
OhlSar 5 (Mote (g s 0SS Mgl (6 iy SiS 03l
oS aslyd iulejl , 55 (Nassiri Mahallati et al., 2015 a)
S5 dS Dy ol Ll o5 i @l il 4 @) Sids eolo AJgs
15,5 5L (Aggerey et al., 2004) ,LSen ¢ (5,51 pwicen
&y Ay A (unja ) ogdlae 3 Sles G 4 Sl
Db (K wgllan Gloj 3 A8 JoSS 5 598
).:\Jl_> d)_am 9 u.)._> u.)l)l_f lJ L_J).) alisco fls)l )1 odlaiwl
ates L"’d’%s Byns puo Cyplo (pimed g Laodlys
olawl pais 3oyl oyl 51aS s Hlul (550liS sla Sl
e Cangj Slbls ¢ oaubs 5 oliasd sloosles 5l oS 30
b piLS 6 Seia jeban 5 Lol Cundl By
piY labys oy yiege il S0 3k ;I .(Sepehr et al., 2008)
iy dles jl oollae Layl i el YU 3 Slas a4y (ol slp
W J—MB )I u_]aam é)l_m )Jl_w )l ool )9_la~od\_> u_elf
&ly >l (S3togs Ol 5 A WP S 29290 (s8>
e oS Gl it o) (29855 cwS Caa > <)
Lo 13 95 0,8 pas e 4 oS Wil o ST g0t Jae
oo (eh5 Slapigw 1,5 ol sbxl Jols (o yiage
oliile,S” ! .(Beheshtiand Behboodifard, 2010) >4 o0
WL 5 (MIA, 2014) canl (58 1 @ Wy slacdad j S

4 a2 b dadioe Bras ol )3 (595 365 @lie jl okj polhe
2 ddyod mliadd ezed (s mlie plo il bl opl as)
Gua U Giags ol 1 )b )3 Ggllas s (o ldlyis cundy
el 5 ginids Spae 2L 0Sles p (95 Sl ()

15 el )5 daliee 6,1 15

W s, 9 dlge

o3 SLios 4sy50 )3 1303 el)j Jlo (o Gudoos o

4y AT oLl Jsb) il oSt b wlie g (55y9la8
o 43,83 19/52 4 an )3 34 LLidlyis o ye ¢ 3y 4ibs 5/94
&gty plaleil and 2! (e 1345 Ly o a5l glis)
S b sl S Sl il o B 3 03 3,5 oS

So Jaine sblie 5 dudyed mbndd a3 Sy .ol 18,50
Y game y g g 1 ol Bpae (il gy canlio Cusyb
(Awal et al., 2006) xsb o el);

uJ._> W )I u’.x)l_) u&l)) ullbhf ]4‘»9) Sid ools AJ9)
C_MM d).aa.a ‘_,’_,I)lf u)l))lu ] éMM d).\a.o u.)l)lf 9 AW
5 Col Siis oale 2 53,5 a8 el L 5 50,6, S,
Anly y o Ol glila obS lwgs o gy Sis o3l lgicay
sledel gy (Kiniry et al.,1999) 555 o iy yo5 (g00d yo> gl
oL g S SiS g om kS e )S) b sl )b
(Akmal and Janssens, 2004) 1] o Cundy xe30 ok ol
LS5 g gyeSoilsl og 50 0l gy dlsye ¢ £l); Co e
Jolse alex 51.(O’Connell et al.,2004) s_S o jux 2LS
P Oor e =h) OV gz g piads Spas 2l ) S5
Manrique et al., ) cowl oS (sjiiwed sla Shg g (ywyiwd
(1991
2 Sois ol a g (6,uSejll sk 5l ol ) (g iwgid dlgo
S b5 JiSly oS g s (Sl & Cnl 3 Juad Jobo
(Koocheki et al., 2003) 5L o waly3 |, oo balypi 4
Sleslawl Uy ylas o1y (elyj olS lawgs ond adey Suidolo
2 . - . 1 & . .. - -
A el M) Cs g Jpatie My S p S ol paS LS
B Jedod g 35 3)90 Al o M) Sl pa i o oo 93
s Ol olie ¢ 3,k 1. (Karimi and Siddique, 1991) b
S5die flie ad) Soadli | (S jloss g 4 sl bawy
by (8L 59 olise Olye Buadls (ol msd b S s psbey
Slyss Ly gdindd Qo Ly opl )3 035 (55 1) (LS gy
ol bl = s L) K ol il )3 Sy o sl
'J““u“

L 4 4058 5,155 (Kaur et al., 2012) o,LSen g 55
@I o e 3l YL (59 4oy 50 925 Gy ine
JL inds Sy g padld 5l Sjgln 3651 sl Sy
(Zeamays L.) &3 piads B pao o1)5 5 0l Gl (5 jiwgid
OhSen 5 s 51 pizmen el Gl (a2 S Hoba
raw Lasls a5 15,5 kbl 55 (Ather Nadeem et al., 2009)
S e ppboay il Gilil Gas 4 e Il L o S
oSk 150 5,15 | ity S s il oo 5 S

1- Crop Growth Rate
2- Relative Growth Ratio



887 .cd ciliizko ol sy (gl ot 3 qulinidd G pan )5 2 (33955 1

iy by oS ISt b 04 3, sl Lolud 558
5= BC 678 8, .l (3ol (s9MuS ) 1540l (] 2l 9 3
5 58 sdigy ol (S SR oy 1 S8 Jl 2lo S i
5 £S5 340-370 wibs Jlio (5 5 (Sausd g (Saolss 4 polie
ool G5ar 255 sllesi 5 Sy s e e B0

(1 Jgiz) 548 Blod oygeil 0!

A0 A0) o392 358 g Jlaz Jolis ol cslalas 292,155
dog e &5 ()59 s pate & &) (aLS L ws ) 140 4100
p)S3s 483 4350 238 138 Jolee S 4051 ol o
a2 p8) g Lol a5 55 (Wd a5l 3 LS 55 0
o8y 3,5 15 b oS DBC 678 4 ygemw (104 =)
Scsslon & Joxxie () das ol ISipms di e (g0
las! Sz 5 539 sLapis & colin bs Joos (S
o lise o5 55 340-360 wls Jli 59 5 YU by (pigp ¢ Juad

oinbol Jomo S orlhonsd 5 (S jud (S S59 -1 Jgo
Table 1- Soil physico-chemical properties at experimental field

Ol

oS il , S S Colan ) BB jaud BB ol

R St Electrical PR R T s Ol wda S ed
) °#”  saturation conductivity it JS Carbo Total - - Sk el
Sampling percentage 3 & n Nitroge Absorbable  Absorbable  Texiure

depth (%) x10 pH (%) n phosphorus  potassium

(cm) (dS/m) (%) (ppm) (ppm)

0-30 40 0.75 7.47 1.66 0.166 5.8 400 “LW )

Silty clay

039 3315 g s 5 505 03> 4115 gl &yl 01, s ae >
5 aligy JS S Bolo polie rass (sl 03,5 (655051l Ll
'(Nassiri Mahallati, 2008) s o3lisl ; dolae 351,
TDM = m (1) dsleo

i 30 pyS sy diligy J§ Sis 53l STDM L) o
Seis odle oo &S Sloj D (JS Sis osle pSTus @y
X g (grd Ay C p (€ D900 395 M) (b dlye )y JS
dlro (gl piomen sl (A5 G Sl e gy e 2 le
agy Aales (65 51te b, 31 (COR) Jsamo sy ooy
35 (ROR) (oo 1y e poo dnalns (gl g diljg, JS S B3L
Koocheki and ) ws oslazl Jgamo A3y sy ddlao gdo 5|
[(Sarmadnia, 1999

Sl Ll (RUEY) peiinds Gpae o)l drloro jolaie 4
oS! 02 5S35 Sloliile S alilin (30 (sl T lels
o Gy Wl gl (e e b C8Ly (ulidlgn
Goudriaan and Van ) ,¥Y +lg g 5Ls;365 bawgs e &3l 54,
&) (glym aila, 0ad Ldis g5 0, dule (Laar 1993
‘(Sinclair and Muchow, 1999) 15 auuloe 45 dsles yololys
Ips = Iy % (1 — e KxLAD (2) dolse

J95lKe (bl odds Glda muiinds yliee dlaps cdldlae (ol o
2 9 VL 4 odwy syt @l Gljee dlo e o
48 Sl )3 )5 (oB9el ups Koy yio  J5ilRe cane

1- Radiation Use Efficiency
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1- Photosynthesis Active Radiation
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Introduction

Dry matter produced by crops is a function of absorbed radiation and radiation use efficiency. Radiation use
efficiency is an effective approach to quantify total dry matter accumulation. It is defined as biomass produced
by plant for solar radiation absorbed during growing season. Radiation use efficiency is often calculated from the
linear regression slope between total dry matter accumulation and cumulative solar radiation absorbed. It is
affected by species, weather conditions, crop management, plant development stages, and the production of
photosynthesis compounds. Among the factors of agronomic management, nitrogen fertilizer and crop species
are the most important aspects that affect the radiation use efficiency. Therefore, by considering the fact that
Kermanshah province has favorable condition in terms of more natural resources such as solar radiation, the
aims of the present study were evaluation of nitrogen effect on radiation use efficiency, growth indices and yield
of some current maize hybrids.

Materials and Methods

A split plot experiment was done based on randomized complete block design with 4 replications at 2014.
Treatments were 4 levels of nitrogen fertilizer application (40%, 70%, 100% and 140% of the maize demand to
nitrogen which based on the amount recommended by soil experiment equivalent to 138, 238, 350 and 483
kg.ha™ of urea) as main plots and 3 maize hybrids KSC-704, BC-678 and Simon as sub plots. Leaf area index
and total dry matter yield measured during growing season. Crop growth rate and relative growth ratio calculated
by differentiation from fitted equation on total dry matter yield data. In order to calculate radiation use
efficiency, sunny hours for Kermanshah latitude obtained from the nearest weather station. Daily solar radiation
simulated by the method cited by Goudriaan and Van Laar (1993) for growing season. The absorbed radiation in
each stage obtained through the multiplication simulated daily solar radiation in percent of absorbed radiation.
The amount of cumulative absorbed radiation calculated through the multiplication simulated daily radiation in
integral of absorbed photosynthetically active radiation fraction. Finally, radiation use efficiency calculated
through the slope of linear regression between dry matter accumulation and cumulative absorbed
photosynthetically active radiation. Also, grain yield measured for each treatment separately in the physiological
maturity time.

Results and Discussion

The results showed that maximum and minimum of leaf area index, leaf area duration, crop growth rate and
total dry matter yield were observed in KSC-704 and BC-678 hybrids, respectively. Also in all 3 hybrids,
maximum leaf area index, leaf area duration, radiation absorption, crop growth rate, relative growth ratio and
total dry matter yield improved by increasing of nitrogen fertilizer application from 138 to 483 kg.ha™ of urea.
The highest total dry matter yield (20450 kg ha™) was related to 704 hybrid and consumption of 483 kg ha™ of
urea. Simon hybrid had higher grain yield than other hybrids at 483 kgha™ of urea condition (10467 kg ha™).
Radiation use efficiency was not significantly different among maize hybrids. Regardless maize hybrids, by
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increasing of nitrogen fertilizer application from 138 to 238, 350 and 483 kg ha™ of urea, radiation use efficiency
improved from 2.33 to 2.63, 2.81 and 2.84 g MJ™ (about 13%, 21% and 22%), respectively. Our results also
indicated that there was a positive and significant correlation between radiation use efficiency and maximum leaf
area index, maximum radiation absorption, maximum crop growth rate, maximum relative growth ratio, and
maximum total dry matter. The positive correlation between radiation absorption with crop growth rate (0.98)
and total dry matter (0.97) demonstrated more radiation absorbed lead to more crop growth rate subsequently
higher total dry matter production by maize hybrids. Nitrogen fertilizer also improved total dry matter yield
(58%) and grain yield (63%).

Conclusions

The results indicated that despite effects of nitrogen fertilizer application on maize grain yield, but
unfavorable application of nitrogen would be led to intensify environmental pollution. Therefore, consumption
of nitrogen fertilizer based on plant demand leads to increase resources use efficiency and reduce environmental

risks.
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