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Effect of nitrogen fertilizer source on grain yield and nitrogen use efficiency in
rice (Oryza sativa L.) cv. Shiroudi
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Table 1. Physical and chemical properties of soil at the experiment site

o ey J6 e 0595 EW S Colda
o e ol e z STos gl SS s
Sand Silt Clay  Kaa Pava. TotalN 0OC. SP EC T
b @ Al Soil depth
Texture % mg.kg*! % (dS.m?) pH (cm)
Silty- 27 53 20 178 9.9 0.25 2.55 70 1.09 7.27 0-30
Loam
slasles S1as sl olis byl s o @Lﬁ J=5" sl ey sldw cadls :J_ﬁlﬁs« g:i’L—:‘
== dL&icle_.u).s oS 059 1 Glges (635 Jsb s alsylim 05 cas o gLl cad g )5 axad
ot ls (S eale casils 5, Shas 0 5 Aoy Dl e 5 o (ST LE Sl ) iy 090
ol S Ol cadls O35 5 (6l s (il VoF sl WY ue V4 LS s C;}_L;VN .
Jlat mla 53 059 720 Sdls y jasli 5 059 52 O S SICARSTER R SE N S I LA
s e ls § Slis dle g wiu. s (20 C’L’ (Omrani and Beignejad, 2011) "l fosezs
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 2026-02-23 ]

[ 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

= 635S slasles Sloils jolasl (s )s
Ao iy Jlail o 3 0L 055 25 (6 g
035, 08 S N0 e 4SS5k 4 55 Sl e
AV Glols (NG 518 5 o5 5557 S 55
S i 6K S s 5 ol 055 5 (5 e
DRI Sas 55 0 O pan J pama (1P
b se bl glad 4 ae el Ll el
LS Sl oS AL il a0
O V.A\J_é\_g.ﬁ._u\cjdp;poT:}_,JL;\)\:.\AL&
T sy omd Ol o (i y 0S5 gkoen i

@ e e Ol 1 S e S o3l
» Pl gbe Bl el STl e 51
SV s 3l pa plad 53 358 gn slasd o OLE
WS JS g oAbl Bl 28l L 5 e ke
Conds &St o3le 3 ,Shas 3 Cble O o fool>
A ol b e I e B s sb 4 kT
i a3l 5w oS Ay 48 s e Ol
(Jarrell and Beverly,1981) 5,8 oo &) 50 oldé
Do g b e 055,58 S o Ol (5 0mly
SSa 53 035,55 p 8 LS AV/A Ol e 43 (No) dals
WO s 51050 8 S cds Ol op ids 3
(Na) 51,8 5 g 0351 358 JeSa 53 035 25 ¢ S kS
s 4 5L 53 059,55 08 S WA/Y Olse &
S8 53 055,25 0,8 ST VIO 5l OT 51 g ke
S o e o 2t (Ne) s el Sl g 5 S
(Yao et al., 2018) Ol,Lus 5 $L .Cils |y 055 2
‘_;)l.l_<:l? (T Jlo aw a 53 48 Wsls ui)\}f
S 1) 059 25 oder Sldie o mio coysl 5,5 das
Q_i\)a.@i‘;dfuch_»)so)jb}f@ﬁmq
ST seT sl Lod ez S Hltds il 3T
S 51 o33 &S5 5 oyl 558 e 1K 5o
A3 )l ool oS sl LSKa5 1) 059 28 Sk
05 3 &S goT dnead J1 53 055 25 Sl 5 zeS”
.@\a;HJL}CE._MJJaJJ\J}_fQJ_w

A7

Sl L aals jlas 45 sl 0Lis el (5,5 o310
5 ails s Shae o 28 OLSa 53 0 8 5 LS DAY
eyl dobas odd ao 5 055 25 O pae) lasles
S 53 0 8 LS VAT L (Ng) (p g goT Dl o e
355 pie Slosgl dslan odd 4o 5 055 725 3 e
D18 055l 345 e ¢ K= 5 (N2) SCU
VAYA L (Ns) (o5 Jslan ol e 55 059,25 Candd b
3o p ey 5 4 S 53 p S AS VAT
O e jlas 53 asls 5, Shae i dls |y aSils
Ly (ND LS 3 035,25 p 5 5k V0 oo
Gol3 re Ml 03 Shas o i Syls layles
(Y Jod) Sl 5 s
il s Slas 0 5L 055 50T Dl s 3587 4 S
3 Shes o i 5515 Sl UNs Hles S5 el 1
Sl i a5 Uy Soalh (gls ne SN cails
sled Gl Hlad ol 53 0l O3 s 05 520 HlMas
P olad Ol slas ol el 5550 T DA 5
5 4L sl gl Esl S5m0 4 dis s sl
Ouﬁ)ou?uf-djbleafﬂ)bd?
(Dastan et al., Lows 7w 53 4ils Ad 5 D58 olias
> (Fageria et al., 2010) Ol L 5 L > .2011)
3 Shee o )38 (i olS (555 5358 slailesT
B AST 5y ooladl Lesli Olgie |y o
055 Jldie aaloua (gl a5 Ld ] 51 5 02l
oy A Olil SiolasT 5o .0 S eslinul ol
()\_&ajba_?\sr;)_l:fb\/@ daw)waﬁw
(e SV LS 53 055 2 o5 LS AF Sl oslizul Ly
sl 35 55 S )J.MTQ—NJ{c‘}é‘}ATCJw‘}W
)de\spf}l:ff’/\\\ dsw)waﬂwMJJV
LS 53 055, (‘ij—lc—{ W Sleslinal L (LS
os50 355 LK 55 055 pfj—kf V0 o e
Sl gime o i (s 53 V/4F L (Na) gl S s 0
A asls 059 50 Slgen oy 2eS s 1y 4l O %0
V70 3 VOV 5 5 as) Ns 5 (No) dalis (sl jlas


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 2026-02-23 ]

[ 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”

JS Ol olS 5 413 0355 5 (gl gimen 5 bl st Ls (St osbe cails 3 Shae Kk awslie —Y J gl
(VW40 5 YAF) 055,20 55 slayles o Tor 03558 Cbls p jasls 5 o
Table 2. Mean comparison of grain yield, dry matter, harvest index (HI), N contentof grain and straw, N total

uptake and N harvest index in rice in nitrogen fertilizer treatments (2015 and 2016)

oSt o3ke 0357 (8] o
P S . Sl sastls
o 4> Slos Dry - N Content Oiasdodr A
el Grainyield  matter s (%) N Uptake 0I5
Treatments (kg.hat) (kg.hat) HI (%) Grain Straw (kg.hat) NHI (%)
No 5810e 10666e 0.48a 1.57d 0.29c 97.8g 83.2a
N1 7575ab 15635hc 0.43b 1.78bc 0.35bc 151.8cd 78.7b
N2 7839 16227ab 0.43b 1.77bc 0.34bc 155.0c 79.5ab
N3 7052cd 13858d 0.45ab 1.73c 0.33bc 133.8f 80.8ab
Na4 7523b 17315a 0.39¢ 1.96a 0.46a 180.3a 72.5¢
Ns 7830a 15731b 0.44b 1.65cd 0.33bc 144.4de 79.7ab
Ne 7869a 16081ab 0.43b 1.87ab 0.40ab 166.9b 78.3b
N7 7087cd 13772d 0.45ab 1.71c 0.34bc 133.0f 80.8ab
Ns 6965d 13733d 0.45ab 1.74c 0.36bc 136.3ef 79.3ab
No 7169cd 14098d 0.45ab 1.68cd 0.34bc 133.8f 80.2ab
N1o 7324bc 14298b-d 0.45ab 1.66¢cd 0.36bc 136.6ef 79.2b
N1 7024cd 14094d 0.44b 1.69cd 0.36bc 133.8f 78.7b
N12 7323bc 15143b-d 0.43b 1.67cd 0.34bc 138.5f 78.2b

Ll gl e Doyl .,\.;)AG;LJL;:,!CE...)_\ QS}L\ L;lmh,ug-oyﬂwujgmgf}:;a 29 Lg\)l.w\f&l.h&:ij\:ﬁ Ogiw o )3
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, usind Duncan's
Multiple Range Test

oV/6 5110 5 ze (N7 {N6) 5 (N5 (Na) «(N3 N2) o G;‘;\J\_ﬁ BEITIEN rjf,_x; MO s O e :NT ((al) 055 25 o e 0526 :NO
S 53 05555 8 S OV +055 75 358 56 O e N8 51,8 g 031 5 gl Dl 4053,8 8 St Losl i 51 i 0 SSa 53 05525 2,55k
@ji)&)bobg@f};awap,1,‘,»(\45,&;51{,;5“(,:Lim.,,ﬂ,);su.,:;\¢¢,:Liﬂ,j6u6);§pjl eslizul 5 5 4 N11 5 N1o ¢Nog o3l e 3l
O 31 ol e 51 SB35 05575 0,5 S N 3 me) 5518 e b 3587 3 me (N12 50
No: Without N fertilizer application (control), N1: Split application of 115 Kkg.ha N from source of urea, (N2 and Na),
(N4 and Ns) and (Ns and N7) application of (115 and 57.5 kg N ha) from sources of SCU, AS and USG, respectively, Ns:
Application of N Nanofertilizer + 57.5 kg.ha' N from source of urea, No, Nio and Nii: (Application of Azospirillium,
Azotobacter and Azospirillium + Azotobacter bacteria)+ 57.5 kg.ha' N from source of urea, respectively, and Ni2: Farmer
fertilizer practic (application of 115 kg.ha* N from source of urea before transplanting.

Sl 03,5 oslizal ails I 5 gl eddodor 055 523 Obes Sl 055 8 Sils p el s o 2l
.(Fageria et al., 2015) Sie oy 2eS e T Sy Ao )5 AY/Y s 4 sl
Ol o glsl & bgi e bl 4o B Sbed 4 Lo )3 VY/0 Ul 4 05 58 S et lo
IS (i S50 0 Jle ) Jlad 1S 5l D515 sy 03l 358 SESa 55 035 55 0,8 S 11O
el 55 e 58 oS wabb oS sy ol B b sl T s .Sl Gl (Na)
N3 mn do s S bl mlaw )3 035 25 (Sl 5,13 Calles (Tayefe et al., 2011) O1,Ls 5 ai b
TS gl pralie dle 33 mls ke gl 3 S u S sy s 3T s olST
ok G151V S 53 0525 355 slasles 45 055 % RPN = GlaGs 55 059 58 Sals el
sl bl LS (gl e b an 055 8 B e
Slas 48 15 0L Al 33 Sl amglin gl s 53 e 2L K 05 5 Sl e L
PYIV) oy S (Ni2) §,5LiS oy b 565 o e JJJ—J&A&L—%(U——HMC’}jr—l}c—g}}J}
OV/D (slaslas 5 (035,55 p 8 oS s p S 4bS Se3lst e ol das o OLiS 5 ol (215 LS

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 2026-02-23 ]

[ 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

ol dup 55 Hldle o )3 Ot 5 old 4o i Hldae
Slasledd 53 OJ5 0 2 e e (lipd (0 oo
5 )LSa 55 0 5 5 LS 110 ¢Niz 5 No N N2 Ny
a5 Ng s a0) Lajlass lo 55 055 55 O3 e ldie
e (i (Sl 03 5y HLSa 5 0 8 4 LS AMD
e LS s r,f,.x;awa s o oL gl les
95 5=l 059 0 o1, IS 4SS Cnl i
O an 5 81y il gl 6lyls Hlas s
125 5« L S 5,158 (Wang et al., 2001)
059,55 35S o pde o5 d Ly 05,25 3 e
Wl 0 S ST 0 S S HIF o 53 0558
W S 5158 (Peng et al., 2006) O, 5 ¢y
2l e S SV L0 sl 5 Slas oS
Sl 05t Ly odd O3 pme 05 55 355 p S AS
*105 @HLS G bl oo SRIRI01)5LES o8
Sy (s Aol 055 720 355 B e Oljee 5 055 20
ﬁpfj_l;\‘n 5 i 4S8 SlagT &S5 s syl
2L b 5 a1 el 0 03 5 LSS
8 SVl a8 05t O e 2
e 035,55 O e (2155 DS 25 p SAS
;;JJWQA_Z\JJJSL&JMaML&A b
(Pengetal., 2011) sl zals” O35

3 Ses o 53 plde jolie O ae oS
P I T G P P R R
AL by o531y 3 Ses 5L Fal L5 e ode
53 esl Oods e obie (5 e o1 s S
i 15 0T 015 o0 3, Mo (owie 5l Sy
o a5 sl S s ol U7
PRI 0 T VU P JU5 PP T PERCIVY
AT 350 b (6l S s Oljs 5 (el SLG
J—:?;ﬁc.caﬂ\-g:‘_s_bdﬁLsYLfCP)b.w‘ Sl
SIS b e anlsl (6 7S Sl b s Shes ol 3
Ll e SalST jaseia sk 4 GliE ols O e
(Roberts, 2008)

AA

(Ns) 4 51,8 5 v 0331 3557 JeSa 53 055 5 ¢ S oS
VYV/F s WWEY Les 5 o (Nwo) SUgil g, S0 s
Slde i <0555 0 5 S ol p 8 S
olas 95 pl kdls 1y (PFPN) O35 58 god (S50 42
il 50,8 S 53 o S30 i B3 )
158 G b SOl o0 15 055 20 (s S0 90 42
5L o 055 55 b Sl enlinal 5 o O e
(AEN) b e 055,28 555 ool 2llS il 5l
035755 smd U39 et ¢ RPiin 5 sb 4 315 )33
53 adls (,ijx;c» BFr LT s 013,508 g5l )
San Ll cd bl o e 055,55 355 ¢ 5 548
ails Ol p S oS 55 p S5hST Y0 610 1
(gt ole (o)) e Sy pde L ail
05 ShS 00 31 e Al 03535 ool S50 s
Bl 3 S sl
.(Dobermann and Fairhurst, 2000)
s (AEN) 055,50 355 ooly5 LS o a8
5 (N12) 5,5Li8” O e b 2557 5 e sl les
031 355 035728 Lo yd Ot +055 25 555 5L O s
ils 0 S ATV 5VF/F 3 5 ) (No) o a5
Pl (ot O e 035,23 355 ¢ 5 5 A8 oy
N 055,58 255 (2105 @S S o 2 S5
os50 35S LS 3 039 (’J?)—L.‘.{ OV/D sl
= ails 0 8 LS YA Hltde 4 (Ns) 1 8 50 5
@u.uT@sgouJJﬂaﬁO})J-ié¢;j-L;
olis (Tayefe et al., 2011) ol,en 5 abslb ile3T
S OS5, 355 o e e 21580 L a5 sl
aS das o0 0L C}_..a}.ﬁ el ol als ey
L 035,55 0,8 5 kS o 535, Slhee (2580 C LS
Slake=Ma JoB 5 5b s 055 25 355 O e Sl
N aSalay a5 bl bl s bl oo Sl
sl slad o ) byl 005 O3 puae ldie LB
003l 355 0555 Ao yd 0 +055 55 555 5L e

ﬁdj)ﬁédﬂ)‘@@bﬁ)i{‘(Ng)ouw‘}S


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 2026-02-23 ]

[ 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”

DLl Ol e Ol 53 5 528 i Dlddo e o
2SS 0T oy s (B e 38 51 055 endd
3391 2 Ao )3 VO 3 S 5 e 3l e 595 e (b
S ) 4SS slsj (Mirnia, 1996) 4%
S 4 035 Aoy Br 5 i 58 0 O3
L (Catchpoole et al., 1983) 55, oo yob a5 &S Ui gal
Calb oS (e il 3 Oldali s 4>
G —$/YV 515555 V¥ Lo sie 5 5b & (REN) 055 25
Ve 5l iy slde .ol olw g A3 VY
2 SMalin Ol pie 40 Ol (0 1) Jame 1 Sl
55" o e e S o
A odabine S3L5L oI )y Laals WLy, 0S5 a8
.(Sheng-guo et al., 2015)
slas 4 by o 5550 LS Slae o aS
S5 g onsl 355 e 3 055 25 (‘;ffl:f Vo
059 5 g1l 4 adils pf,_tgwmu_bg (N,)
OV/O slas ay OT Hliie op by g 03 5 0l o
(N5) & 51,5 51 g 031 5587 US55 039 525 p S oA
sdod Ol 03555 (515 4 4l o SSTFY e o
(PEN) 055 % ¢SO 580 g 5 oS . Cils ol
5 e e S o5 oS 015 otins 0L
Ls:Lp;Bl:J_{LonM;_MSLg:;&U.&W
e li b ) o8 85 Ol guast 4 g AL o0 ()
S i e 13 s IS S
olie Sy e s oly5 S pde b o 4750
a2 S o mmolS 55, 8 e 5 s e
LS S dagd e 0l E u s, Lle
3l p FAS D s 5 b 0555 K5 i
Abay S Sl s ol 0555 08 LS
4SSl 4 4> ¢ U (Dobermann and Fairhurst, 2000)
GOlas cptemwlie (gl 0 i1 5 &l (6l OO
2 Nes 53 ek (i 055,58 S5 @S
03 T3 03 O3 58 paad Aoy 53 i Sl 4 4l
Sldalis (Cassman et al., 2002) Cewl ol sa (’“U‘

A4

5 (N12) 55588 O ye b 35S O s slasles
os5) 35S JLSa 53 055 ij}—l's ov/o
(Ao 38 /A 5P /¥ L 5 40) (Ns) gl 5 5 o
Al 1 S5k LS e YL s o S e
o5l LS Alols (ol Uizl 3 40 &S plailen
okl 4o 5 059 o pd V0t 500 O e lasles
M g 5 63 55 Sl i o sS 3l ol Islas
3Nz ey S5l 4S5 5boas bl n a5 LB 5 5T
25 5 gme gybT L5 5INs 5 Ng N3

ol 5255 03t b TS
odeas GbLis 55 015)5LaS g )15 5o Lags =S o1l
Y by sbas LT ) 0i8 e 0 5
S e Jolae s .l sl Cows 4 Ao )
Noss Coptal (ialejT g 5l5e 55 (REN) 5L 5L
(Cassman et al., 2002) s,I5 Olw s Lo )5 A+ L O+

LS o5l 3l esliul U (glace 30 (sla isle3T
OLE (IRRD) i Ol Mol s s g0 3 (N)
os SIS U 055 5 Sl oS oS s
Sl 3 35 o s34 B FO A1 S s gwoysl 558
T 03 (Jomemn o5l a8 Sl 052 oIS
ool S5 35 o3 DO LYY (dd s me ST
S 53 S paT dnnas 2alS ¢ 5550
.(Choudhury and Kennedy, 2005) Cul 555" 2es
Slesliwl a S sls 3,135 (Prasad, 2013) sl
o33l L aglin 53 (555 58 tsiy LyoyslasS
VO/F Ol s a g als 5, S 551 o o
Lslss 5 J sl S slaassl olowl . dls d)s
309! i3 (Crassewell and De Datta,1980)
€395 o0 059 5 Ol Cel dp ys 00 Uéfb‘-cb.,u
Vo Ges 53 515 s oyl (gladai Ol 5 Ll
33558 o OT U Slal el STl (6 e Sl
Aoy YF 05l 055 8 e (91 Ol iolesT
ajjlojjj_:ggbj_.mdibl__{c\_ﬁsjbjsuj_:

)bﬂb)'l-jb-k:_aﬂ)u));vudy‘j?ﬁ}_u


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 2026-02-23 ]

[ 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

13l 4 ils o 8 S OF/Y lais & (Ns) d 51 5
R P B N W JUNIVEY R W IR S PP
(dls el i 85 4 6ol e B 05 0
S 680 Jlse 5 oM ol ple b Blise 30
Aias ool 55U s |y 4l Od 5 A
@S palie 0l555LsS gl 5o 2yl S
Al o S oS e S SR 0 s
(Dobermann and Fairhurst, 2000)
s LS (glas )5 sla ile 3T alS” s
232 a0 SIS o SAS YO LYV 51 055 52
ol 2 p 8 5SS AS OV 0T (S0
053,25 5 S o Sl 4 48 s e 0L ¢ 5550

N P O o oS g ol s Ol

200
180
160
140 2
120
100 a

80 d c

60 d be 4 ape ab

O35 O paasla 2l
NUE’s (kg/kg)
o

40 b ab ab

20 <

N1 N2 N3 N4 N5

BPRPuSs m misos o VAE L oS B REGLL oL WPE: S oS

S5 LS Sl 48 sl 0L o 53
bie s gy 0 S S e S ASYYIA 055 5
Js 48T s edalie 55 SO S 58 2T e
O Ole U s il 5, Shes 48 550 ol 0T oo
S5 My a3l 059 55 555 B e b olS 055 5
LS liie €035 25 O e Hldie il 580 L
Wl o LS et b 4 Y sans 0S5 5 58
e (Sad 5 (53 e o S
035,55 Co i Jlie 5 059,25 58558 oS
.(Sheng-guo et al., 2015) s » Lo > = S S
SUAEN) 039 25 (Astls o1,LS Jlacie o 1 meS
o550 35S S8 )3 035 (‘J?}—Lf (ALY
5o o i s FVY laie 4 (No) 1 8 g
2031 355 LS 53 035,55 0 8 s AS OVID Hlas

IE: =1 1,8

038 slajes

N Fertilizer rteatments

0557 255 Glolesd )3 7 53 055 8 355 G e Sl oIS OSls s lin ) S
(140 5 \F4¥F)

Fig. 1. Mean comparison of NUE's in rice in nitrogen fertilizer treatments (2015 and 2016)
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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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