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Effect of nitrogen fertilizer source on grain yield and nitrogen use efficiency in
rice (Oryza sativa L.) cv. Shiroudi

P 3l 5 gmn 5T ool L UL ST el kT Lo e Q0L dases daes

oS>

ol Ps O35t o e LS 5 asils s, Shes ojb_:g:,jc_';»ﬁ\.\ﬁ/\ (=9 9 Alol .z Ol .h‘gl)l:._.ﬁ.é of «Ob—oo
AY-20 (1N Ol 3l (8105 pole dxe (5350 o3, Oryza sativa L.)

Ao Dliwd Hgtiie 49 .018 Ul ol 93 (839U Y gaze Elgil ddgi (1381 1 oge & 039 5w 895 3 ol
WL Bl ol St gl & yb JB 30 hsbo3T (539 b nd) g8 2 035958 995 By I S 35 Fie L)
s (51140 9 174¢ S Sl 33 (o) Olowislo 38 198 oy SIliuion duwrio Cdglae  Jldon 48550 90 1 5T dw 9 Hlowd
(N1) 5L 53 039 3 £ 5 9=k 110 (Janmudtl B yo «(NO) (ML) 039 55 B pro Gguhy 251 Wdgy Dsbe (Salo T (Sl sl
0Y/0 9110 B ymc0 (N3 9 N2 i j 49) (SCU) (68 595 siligy b 0590 355 HLKA 10 039 5 £, oks™ 0Y/0 9110 B yan
39" LKA 35 039 ymid P57 9lis” OV/0 9110 & o (N5 g N4 i 5 ) 951 5" g3 g 0391 395" SUD 33 039 yd P 5~ g™
31 ooliiaw! «(N8) ous 4o gi 091 395 (339 yind A 33 0+ +(359 oiud 395 g6 B yan (N7 § NGB i § &) pauigol il gu
110) £15 S e Bubo 395" b yan 9 (N11 9 N10 N9 s 5 4) fbgi5l + poubs ymwg T 9 50731 cpguls 93T S 7L
595 G395 SLd sl 51 45 318 i sl 3T ol (N12) (s 7Les 31 B lolod 091 uve 31 JUS 53 (339 5ai p 5~ glas™
9 039 3 SISy s Ll (039 - Do 5 Ol e ol g 18 039 5 (Slgiome (bl y el (iKis oolo (410 & Khos
110 sl 31 (HLasa 10 p 5 gbs™ YATR) 4510 & phos g9 yimiind NGO (810 im0 T (939 s 395 B paro Sl 117 £lgil
3 P g™ VYY) (i (5390 ym@t it (93 gt AT i3 dy (NB) pguigoT O guo &0 31 039 g JUSD 58 p T ghs”
PP EY) (K5ade 8 2L (o8 A4 TA) b3l (LS (P TS g £ 7ok YANY) (155 (U dp T gks
U5 3.9 0391 3957 S 3 39 %5 £ 579k OVI0 sl 3l (P 59k 3 £ 59k 02/Y) O3 3 (M1 QI 9 (P 79k
Sl Eel 039 5w DA Ola0 (301 IS 4 dIgil 5 5 gur 0391 395 A (S3IAK L 45 318 VU gubi .ol Cawda (N5)
D10 g8 9 Satl3) 30 59 3 395 @l plu 4 Comd (S gl (i a3 30 9 OD 039 i 098 AL

(05955 B yan 2§ 395 SIS (S 2 (ST SBG L (sl Sely

il o Il 505 (6573 Al S s e oy WA/ VYA fpds g WYY/ ATV 8l 53 ol
i g3 o8l (513 (g mmtils -

@staraei@Um.ac.ir ;S5 531 Cany) (oS 4315K0) L dglan w3 5 olkils (55, 5LaS” 0K ils HLtils —Y

s o33 o885l (655 5aS” 0aS Sl slawl ¥

e owsn b ol (63,5LaS” 0aSKiils HLiils -F

Olpl ey 665558 s 5 5 55 50T elinio Olajls ) 5587 ol 2 Doliions s 50 5Ll =0

AY


http://dx.doi.org/10.29252/abj.21.1.82
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.5.5
http://agrobreedjournal.ir/article-1-1002-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1398.21.1.5.5 ]

[ DOI: 10.29252/ahj.21.1.82]

WA e ) o5l (00 5 S llar 011 215 e alaa”

J—sle (Physiological Efficiency, PEn) <SG 54 5 56
s (Partial Factor Productivity, PFPN) o (590 ¢
< (Internal Efficiency, 1En) 053, A=1s o1
OF/Y o S kS o 5 AS NV /F o ys YA® 5 5
FO 50 SAS 5 p SAS VPNV o SAS 0 SAS
ol ST ol s 5 0 S ST 0 S5k
ey 48 el ) 5 oLE 53 055 5 0 e
2305 dn el Sl i 055w 35S 51015, sLaS
(Peng et al., 2006) LS oo oslitul ¢ iy gy ab> 4

laslelo ;5 055,25 Ca e ool slas S0,
5L 1 e slas il A le i WS g
S slns poaly 5l oslial U 055 55 s 2ol
S gla Say 5 S bl mls 4 Sow
(13 500 LS 4y Sy 5035 505548 5
o5 5l S Ll el o gdn .5yl
o ot Gl o ge b B2 53 055 %5 38
Ol 9 ,ldas (Prasad and Mailapalli, 2018) &
——le 33, ((Roberts, 2008) 5 45 (5 a0 wlis
3975 G S (er MK) 358 O e
ol C)Lal C‘}J‘ sl eslawl 5 (Redfern et al., 2013)
(Xina et al., 2017) ba,uS slassS so,50 555
oslawl ((Agrawal and Rathore, 2014) $U glas S
0552 oS Coi Gl L bae Jouilsy |
il 3l glaass S ales I (Ghaffari et al., 2018)
A 055 55 3 pn 21

glosl amlin 5 6, o3Il Ooda b hassy ol
(O35, 35S Cales mlia 51059 525 O3 e 2L
on 3 S i 0ysl 355 hee )KL
oS s Gl s SSU il Sl esliwl OLSG
oLS 5L 3550 055,55 5 i el 8 0505

A ol (635 5eb J gamma 08 7

b ey 9 0‘5.0
J glaeS bl = b LB s LT oyl

AY

4ol

Sler Lol (Y0 Jlu b oS ol ok 35T,

b Al ol 95 Oryza sativa L.) Erslm
Aoy Y/ SUw dol (ad A 5 Ol e 4 53
Sy el by 4 g Comar (MBS L AL 1530
=158 o S per S 03,4 (Ray et al., 2013)
S5 e A Sl i WS 5 S
.(Hofmeier et al., 2015) 48" o Ll asls 5, Shes
035,55 Sl O e dd8 s my Uy b o
(WU et al,, 2016) Cowl ods 1l Cmia Ly
T N R P R ]
5 Ok FY 50 a0 Yors Jle U Olgar el v
(bl Il an Cd 2ol 531 o 55 YV/D) s
2 s o) -5l (Motesharezadeh et al., 2017)
035,55 O e LS falS Ly 055,25 555
3 ¢ Jal 6= o —oa (Nitrogen Use Efficiency, NUE)
059 = 3l ¢33 i3 (Hussain et al., 2018).
e 03 (lard 35S Gy b Sled b O s
O n Gy @DLS 358 e el oL S-S L
103055, DLl ag (L8 58 i 53 059 5
O sl 205 5 (NHo) &L aT denai (g 52T
L5 slaaja Lgs S g sbse mlDmil b e
S g el Sl cas o Iy U gams
Ol a2 58 e b Slap sl S oML 5 OLI
5 3baBl Ghlje e p 5 53 0555 O e 3
= 02 S33LES Sl s JHB el
1,5 (Fageria and Santos, 2018) —_&ls dal g
);)@»lmgbw@ﬁ)soj)ﬁgdﬂm
Lo jybay s w3 FOL YO fp Jler 0 28
) ei_slj (Guang et al., 2017) Cwl Lo )5 ¥O 5 9>
L 03,5 4ol L (Zhang et al., 2008) R]JILONS
S Kl S asls 3158 JtalasT VA
), (Recovery Efficiency, REn) 3L ;L

/)S" «(Agronomc  Efficiency, AEn) sl


http://dx.doi.org/10.29252/abj.21.1.82
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.5.5
http://agrobreedjournal.ir/article-1-1002-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1398.21.1.5.5 ]

[ DOI: 10.29252/ahj.21.1.82]

"AY-80 YA O 5 0L damesils s Shas 055 55 555 e S

5038 O e b 558 5 e il Hles 0T o
Jos Ll o ) S 55 039 2 (;)15 o)
AN12) (g, 8L 5

31P20s 5L 53 0 8 5 LS 54 Lajles oS s
(e K0 ¢ B oSV e oy 5 i e e
6,)¢wy)u§5)grf}1;va,wq O g
{Erfani Moghaddam, et al., 2018) 4% o5l &Sl 4
S A e ) 09,5 02l T Sl ey
Dlo g 5 a3l a5l g (el S
ST oS S ol Jols glas 5 (K58
5 S amdal o s BB ol 5 jaud (ST
B (5,8 030l ST 055 5 5 S S Ealis
.(\ Js4>) (Ali-Ehyaei and Behbahanizadeh, 1997)
NPy SISESTIAC NS ealE YUY cul o,
35 e SLw YO X YO Aol as (635,08 J sy
JHIINERE- St ITET S SNUN USSR INCI ¢
5 OLT Loyl ey Joud 51 (8155 glacs pote
o B lrao 5 plal o LT 5 s ley
A el 5587 oy Dl

2 alone 5 03 55§ (6 S o5
iy g8 5 o a3 gy esliul Ly cils
Sl rl_?u" (Dobermann and Fairhurst, 2000)
syl oLyl ray Sl asls 3, Slee (6 -8 o310
(IRRI, 2013) (Standard Evaluation System; SES)
5P A ged O, S aolS g adils Glald esla
JdonS™ 2y Lo LaOT 055,25 Sl p—mn 5 4y
ez slaosls s g -8 s 315! (Emami, 1996)
(SAS, 1998) SAS (s ,LaT I 73lp 5 5 oslial | okeT
O3ma3T 31 oslizal L La o S0lin aglie 5 0 4 25
Ao s iy dlail el s PSSl (glaels A
N 53le 5 5 eslizul b Jsliar b s ey o plon
s Lesls oS e 4 o o3 S Oy s Excell
Pl Ut Sl o 800 (5155 oS T 5l ey

A

AY

Sl ey 55 ) ST A Ly Sslas
Qljuju@)w—)ﬁ:f@'ﬂ;)u:s}awf
WO 5 VTP ely5 Jlw 53 3 (JoT Oliw 45)
ldss s ol —aleiT gla,les sl o
5 e «(No) (al_&) 055 5 5 0 O 9o
@;ﬁ;\)uga,mjb_;gvfﬂgnaw
(6 7t Do g i 5) 0351 35
V10 5 ,2s «(N1)(Erfani Moghaddam et al., 2018)
s Lol 558 S 53 03 (‘)f}lf OV/o 4
o590 355 Ao y3 00 5 ol 055 ,25) (SCU) 65,8 5
OV/D 9VV0 o e (N3 s N2 s 5 &) (odao 5
D518 s 0l 35S LS 3 035,55 (’J?}_lts

g)(auwja”b)j-u):é' j_;-j\;jﬁ)})f-é)

3 e 4z ¢S e ol 53 (N5 g Ns o5 5
sSL = C :}_bjd
a,jlajjvt__w,@_;l.x_a-jljsmlﬁgu;;;

2 g Sy Ol glae i 53 1S 5

S S s

Al s Syt e\ G i s
(Redfern et al., 2013) Kb & L lae i 5o
,\_&,Joj,j_gvfj_gam)na O e
Ot 5 il p 05,2 pssignl S s wsy S
(N7 5 Ns i 5 4) (oddia 5 0551 255 U >
D+ +035 55 35S $U o e .(Khalil et al., 2011)
355 5L (N odd 4o 5 o)) 355 055 25 A
YO 055,20 lsomn b )l g S 00 51055 20
Ll ad 0 93 55548 S0 S s A s
Ol s 4 o po o8 55 5 (Ol b 5eb 5 (S5
b O me 5lTa ST ) o 4,18 s 2 YO
5 S 5l o sk 53T GLag ST S eslis
3Nz 5N1o Ng 5 5 a) SLg 50+ (.xgw)ﬂ
ol a5 055, o3 00 Hled aw ) 51
4._11»\.\_:5\u)k.gdl);..wa:l:dfu-qwj\chj\
iy ha b oo b b ol 4 b S =il

4SS Y Do 4 laenalS (Glawns ayy o 5 A


http://dx.doi.org/10.29252/abj.21.1.82
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.5.5
http://agrobreedjournal.ir/article-1-1002-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1398.21.1.5.5 ]

[ DOI: 10.29252/ahj.21.1.82]

WA e ) o5l (00 5 S llar 011 215 e alaa”

lacs S o510l . -5 s 5,57  (Difference Method) 5 odd O e (6355 055,55 sla g LIS ¢l
O35 IS i Ol s ity 3, Shee ol Sl esliied U g L8 Lo g el Sl 055,50
plal 0357205 255 05 sled aher I ajlas 457 5> 2 besls ol S il a5 sl el
R J—ols igy il esleul Lo (glas 50 liule 3T
PFPn = GYn/FN (Y alayl ) (PFPN) O35 25 (or S030 2 Jole
AEn = (GY:n-GYon)/FN (Y akasly) 059,25 355 (AE) 215 2L
REN = (UNsn — UNon)/FN (F aasly) 055 25 355 (RE) Sl o),
PEn = (GY+n — GYon)/(UN+y — UNon) (F alasly) 055,25 555 (PE) (S5sds 50 o8
IEn = GY/UN (0 dal)) 05 25 555 (IE) J=Is o1,

2> kil oo G 53 0 S S 0ds 3 pme 055 5 355 O e L 5las 55 adils 3 Shee GYan
e e a s s Slae GY sty 18 sl 3 adls 5 Shee GYon (LS 55 p 85 LS)
3525 5 ol UN 5 LS 530 8 5 US Ol jmp s 7 4 TUNoN 5 UN 03557 5 s 050
dn Sl gl GLSa 50 85 LS 23 @lsr laplllos 55 53 055 56 JS
¢ ¢S sl (Dobermann and Fairhurst, 2000) 555 48 Slas S 3 Kide e St do e
=y 5 oS B o L b 5113 5 0351 il 355 e O3 DS 5 Wiles ST 8L 55 055 20
Sy o ge Ol 6 ;;JtszN‘)mﬁpf,L;wjojm

el Gl Jome ST glard 5 (S50 Dl ooz —) Sl

Table 1. Physical and chemical properties of soil at the experiment site
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fertilizer practice (application of 115 kg.ha* N from source of urea before transplanting.
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Effect of nitrogen fertilizer source on grain yield and nitrogen use efficiency in
rice (Oryza sativa L.) cv. Shiroudi

M. Mohammadian?, A. Astaraie?, A. Lakzian®, H. Emami* and M. Kavoosi®

ABSTRACT
M. Mohammadian, A. Astaraie, A. Lakzian, H. Emami and M. Kavoosi. 2019. Effect of nitrogen fertilizer source on grain
yield and nitrogen use efficiency in rice (Oryza sativa) cv. Shiroudi. Iranian Journal of Crop Sciences. 21(1): 82-95.

(In Persian).

The application of nitrogen fertilizer has played a key role in enhancing agricultural productivity worldwide.
To investigate an effective approach for enhancing nitrogen use efficiency in rice, a field experiment was
conducted using randomized complete block design with 13 treatments and three replications on cv. Shiroudi, a
high yielding rice cultivar, in Rice Research Institute of Iran (Amol) in 2015 and 2016 cropping seasons.
Treatments were included: No: Without N fertilizer (Control), Ni: split application of 115 kg.ha™, (N2, N3), (N4,
Ns) and (Ns, N7) application of 115 and 57.5 kg.ha N from Sulfur Coated Urea (SCU), Urea Super Granule
(USG) and Ammonium Sulfate (AS) sources, respectively. Nitrogen nanofertilizer+ 50% of recommended N
fertilizer (Ng), application of Azospirillium, Azotobacter and Azospirillium + Azotobacter (Ng, N1io and Na1),
farmers nitrogen fertilizer practice (115 kg.ha' from source of urea) (N12). Results showed that the effect of
nitrogen fertilizer treatments on grain yield, dry matter, harvest index, grain and straw N content, total N uptake,
N harvest index and all N use efficiency indices were significant. The highest grain yield (7869 kg.ha™)
obtained from N6 (115 kg.ha* N from the source of ammonium solfate). The highest partial factor productivity
of nitrogen; PFP (136.2 kg.kg), agronomic efficiency; AEn (38.1 kg.kg™), nitrogen recovery; REn (90.8 %),
physiological efficiency; PEn (42 kg.kg?) and internal efficiency; IEn (54.2 kg.kg?) obtained from Ns (USG)
treatment. Considering the results of this experiment, it can be concluded that the deep placement of USG
fertilizer has relative advantage in comparison with other N fertilizer sources, because it enhanced N uptake and

may led to reduced N losses in rice production.

Key Words: Deep placement, Free-living nitrogen fixing bacteria, Nitrogen use efficiency and Rice.
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