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Table 1. Average monthly total precipitation, minimum and maximum temperatures of Rasht in 2014.

Gonaon) S0 (8 Sl wm53) L sl (8 Sl 1 52) s Jlas
Precipitation (mm) Max Temperature (°C) Min Temperature (°C) sle
ey Slesl o5 ekl Slesl o5 ekl Slesl o5 months
Long time  Experiment period Long time  Experiment period Long time  Experiment period
85 37.6 18.35 18.96 8.49 9.7 April
68.1 47.2 21.56 21.03 134 13 April-May
44.68 6.1 27.62 26.5 18.06 18.05 May-Jun
59.24 42 29.58 28.2 21.12 20.32 Jun-July
46.06 103.5 29.73 28.23 214 19.08 July-August
162.01 91.7 28.28 30.5 18.51 17.7 August
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Table 2. Some of physical and chemical characteristics of soil.
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oo o en Ko Popm)  N(%)  OC(%)  pH (o)
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Figure 1. The relationship between biological yield of rice Hashemi and Sepidroud cultivars and fertilizer
nitrogen rate.
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Figure 2. The relationship between panicle number per square meter of rice Hashemi and Sepidroud cultivars
and fertilizer nitrogen rate.
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Table 3. Results of analysis of variance of the effect of fertilizer nitrogen rate on panicle number per square
meter, number of grain per panicle, number of filled grains per square meter, 1000 grain weight, grain yield

and biological yield.
Sl oSlee wbaSle  wisaisy L Sssas S SEEREIE
. aP)
LS s o) GUSs 3 ) 5 e e e o Sl et b
D . L.
Biological Grain yield 1000 grain Number of Nl;rr;rl:er ?f Panicle df Source of variations
yield (ton/ha) (ton/ha) weight (g) filled grain grain pe number m™
panicle
s s s s - s BN
1.3 0.33 0.39 1358303 99.8 365.09 3 T
Replication
275.94** 83.98** 13.93%* 189382990** 84.84%** 21236.89** 1 H.)
Cultivar
o
159.85** 19.43%* 14.99%* 5174.73%* 89.24%** 73177089** 4 $255 0378 ke
Fertilizer N Rate
7.35%x 0.79* 0.14™ 41601226%%  90.16%* 595.18"™ 4 (0% 997
cultivar xN fertilizer
U
1.35 0.26 0.157 6117996 0.179 893.75 27
Error
(Ao y3) O oS o b
10.77 10.12 1.75 9.37 10.00 8.27 i

CV (%)

Gls e pe "o ) 50 Jlal olie s BIEYE RSP R

* and ** significant probability rates of 5% and 1% and ™ non significant .
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Table 4. Mean comparisons of number of panicle per square meter, number of grain per panicle, number of
filled grain per square meter and grain weight in different fertilizer nitrogen rates and rice cultivars.

_ IS sl $255 OS5 sldde
(05 «la)l5m 035 Erre 23 S s slas JsSSL s &ls sl _
P . . . &S 3 O 5o p S5LS)
1000-grain weight Filled grain number Grain number
) per m’ per panicle panicle number Fertilizer N
per m (kg/ha)
20.89¢ 17991 ¢ 74.4° 206.25 ¢ 0
216°¢ 20876 ¢ 77.61 338.91° 40
22.63° 23717¢ 79.11° 387.08° 80
239° 33183° 94.15° 432.83*° 120
23.96° 36444 ° 102.49° 440.46° 160
=
Variety
a b b b J*;L"
23.19 24206.8 88.00 338.064
Hashemi
Y
22.01° 30157.50® 99.00° 384.147° et
Sepidroud

3l s o3 0 mlav ;3 LSD 05031 b b ime (Mt B dits S jndie O S ghls Bl 4 (galiel Ot a o

In each column, means followed by similar letter are not different significantly at 5% probability using LSD.
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Figure 3. The relationship between the number of grains per panicle of rice Hashemi and Sepidroud cultivars

and fertilizer nitrogen rate.

Y4



IAT(Y) o jlond dY) s sy adgi 9 S8 a4y pul

(VA3A) O 5 gdemlnse YV 5 Y1) widls
a oot sla rags o (Y0rd) 0L 5 Ssw
wlslza O3y 5 05530 palie Hlo e f.:L, pe
ol 3 aalllas ol gl SOFY 57 s S 6L
39S &S spi e bl i s Oldles
see Als o3Il mals 4 Al e O3 a0 LAl
ere e S U S Sl O n0 SRlsl g s
Gl 0T 51 5 el ol e als o311 J2l530 L

S8 el wils &30
s Sl ol s el pasls
IR IPCEN I PR IR RE AR PUIR PP
3y sme ciby Laxle Lol o bl
il o3y 53 il el PSole (1 J i)
03 OVAY s (6355 Ofsns e pslie 5o
VU 6358 O3 Jldae o) £0/00 5 (Jals
53 OVAY o 35 s Vs,,;)()m,zpi}:s
VA (68 Obs s slae ) YT 5 (Lals
o gl (0 Jsdr) sy e (GSGs s p S5LS
bocdby parle B el Sy Ose S,
(I8 Wl 358 Oiais Lldae Al
A ol e (Soead e
s 5 (C00) SKhsdsw s Sae Lol
(V Jpdr) s sdalie (=0 VY) e 50 3 ISl
o SS5S Sl il patla (S sbe
Ll s 5 ok 2sy Sbaplddl 03,5, 35
b oodkd 5 it esle Slie 51 Jlics w5 (YY)
e el ladls 4 S ol javass Jals
355 OSs 0 e Aol b candlae () )5 S e
38500 5 (S s > Nee) S o3le JS I
Ot S R P Rt T ¥ RPN
$ls 3 ,Ses 5l S ke chogy Ad) 8355 O
ot Oisfe ol il bos (0 dsdr) s

MMJJJ&?_-)SLQM\;M&L}oJUum.

Yo

S das e Ol alls 45 C,LJ FHER TN
Aoy )Vl C]a.‘ 2 syl U5
Sl 4,5 I3 By 5 G5 35S Sl b
Gls O35 e o3 5 Ofs i Bl U
L Sle aslie amt (¥ Jsds) 355 Jls oo
Qlsla O J’J"{’s Slasled 5 das e 0L
S Sl ey oo S 4 by s (Df Y+/AQ)
ol e (Uald) A Gme 5558 WO
b 035, Gan GBI LS das e 0L s
sk ls 035 s s el 03555 0 S LS A
Sie Sl Ll el wil Bl sl e
S s D@\; V0w VY 5 e S O3
ssba (8 Jadr) Sl a3l Qs O35 6,80
On Ohs e Al slie s dlslia O3y (IS
1Tt G yae) (S TR 5 (Aal J3) ¢ S YT/AY
s lasplis &S sg e (LS j3 055,20 p@l;
O el Ao yy VE osgu> O s Sl
YWNRQ) el ag o35 L3 alslie 03y oS0ke
Olis &S sy v; LAZER TP W SR P (Di
doys 0 sl dls o Ladls das e
OLer 5 (SIS los g 3550 o35 5l 55,55
Ahess 3t wls O3y 45 amdls Ol (Yerg)
el (V) OKes 5 L .0)) el S5
O35 (ifoie 6355 phaw (YL & Ldew)
(Yer0) 2,5 (V) S o g5 1) als)lsa
035 2 Slagme AL 035 28 S 585 SIS
D337 355 D pan I 5 s g Wiyl
5,5 Ole ol (YD) LS a8l lsylia O3y i
Loy Wi 58 3l eslial &S ) e Jhia
Lol gl onl 5 oesls LIS, als S,
5 (V88R) OLen 5 15 555 n 4ls O3y il
eSS VAT B wls 58 Rl 09A) o,

)5‘5,4 M\JJ\JA d)} ﬂ\f\ L b )lz_ﬁa L d}ﬁj:""



OlSe2 9 (65l dgme

ssba Sl patld Oipxs Dl
LGl (romen (1) 3L a8 (5ol e 8
Ol (Yoo t) Oan 5 S waalllas ol (glaail
shls 5w Cu:)\ L s rl_%)l aS edls
3 SN s 5SS il el
S 55 & Loy anS ol 4 (T1F) OLSs
sba by pasls M Sl m il
(YorX) S8 () s Cogline (gl e
s ddp ol ol cudls y yasls & 350 Ol 3

& 80 | Hashemi
78 60 @a
12 O e o
5 = 40 Te---9
R ] w -
12 20 | y=0.0003x - 0.1552x +57.317
g R2=0,97**
= 0
0 40 80 120 160 200
e

Nitrogen fertilizer rate(kg/ha)

Coils el

s Jhals cuilb,y jarls s 5855 )
S L5,5 oS (1449) OLen 5 iaal S
Er by pasls Oigm e RIB L
Sie ool olantl o 1y Oof W 5 cdl als
3 e Sleplll g sdicoder 035,50 Sl 6 S0
O35 4 Camd Sy Bl i 055 Rl
S, sl (Y1) Lol s ad g Si
Ao by el el i 0l sy
(0 5 YA) Wles S JylS 1, 5,20 355 b oas
Sde 53U adllae L (V44A) Ol 5 (el o

LS LS 28 5,8 55 oolg pliS 0 0558

Sepidroud

S 60 @gaa
= - B an S SN
< 40 .
% 20 y =-0.0003x> - 0.0486x + 56.881
e R2=0.99**
= 0

0 40 80 120 160 200

Nitrogen fertilizer rate(kg/ha)

(§355 05975 SN 9 395k 5 eBla g o) 95 53 Clap ARy dal, —E ISS
Figure 4. The relationship between the harvest index of rice Hashemi and Sepidroud cultivars and fertilizer

nitrogen rate.

el ails sy RI=VAV) (5 e aba,
o did yme (635 05y e e et e
(Y=L A/047AFX) S ks (V) 3 Shes 5 (X)
Sl &S das e 0L 35 0 oMCM\ o5 2
VAN (o558 USss SMas 3 Il eSS s
ol el s eag il Sals s Shee eSS
el (35 pl 53 & das oo DL iomas aeS
St i Grae b Sty gl Shes A5
Qs slde JSld= 5 andls 55 (6355 O3y
55 S AS V1) JlesT nl s eslinal 3550 (6358
Jpam J s Soe Sl 4 phowws ¢l b

k:«-—»'\ 0.5).:.3 JeLs

¥y

S Aas e Ol uilly e pels idils s Shes
5 &ls JJKLQPJ{V:‘S))LSJ)S 059y lAae ).JU
ﬁJAbJ;w\J{G:AJSlﬁMﬁ&JL;b\CL‘
Syl sme Ao s 0l C]G“JD als 5 Sas
EPRR WS PW-r o SPIE als 5> Slas (F Jsu)
3 s s s 5 NAY 5 Y
035 yale JLSA 5 o3 0/0 5 VAY Ly edls
2 Sl U Sl S S5 w2 i S
S35 s polie awls ﬁjui.{.l.aﬂ ol Ll
25 05 ijl.f VA g v ) eslaal 3,4
Syhd s Ses 5 605 O e (OLSs
S gk ol el o35 02 Ch.ﬂ dly s



IAT(Y) o jlond dY) s sy adgi 9 S8 a4y pul

0 aly g s Shee 4 plcws gl p oS das e
23 S kb oS 5 o e 0 sl
5 s e a5 ISk sl il sl
2y el S5 slad S5
zb oo alb s Ses 5 Os s Sl syse 5
(V) Oes 5 golaily ablS (gl jta s,
OLer 5 aed 5 (Yr00) OLer 5 oo
S 50 b S gba 45 cel OF Ly (Yo )
Olmas alsy 5 Sas e d KU 05350
S A e e 3 ke RIS e 5 B
3 es Sae Jalpe ple 5 638 05550 M
sletal (Yo 5Y0 V) Ul o JLals Lsile ol
66)\ YL s S azals ol (Yord) O
S8 el Sleay 0 s Pl 4 s sl |
4 (S gb 3 ge J?.,ublS PENEE Lol Y
5 G (0) el b O3l 5 il i
£14) by 5 Sas s cp 5 e (YY) OKen
WO (6558 Obs Lldae s |y OWKs s o
L 0By Sl eslial b S s p SLS
OLen 5 eblS anllas 55 .(YE) Wsysl casa
e GLIBE L s By e sy x (V0T
o2 0 S es S s pf}l."S\‘n b 6355 059,
Seds opl o Ses 5 L Ll G sl
Fotm Chmr 650 5 o S S o
Ol s e (St 3 ol el (V) oy
3,80es o Gl e 5 Cae St 45 A e
05wl slaes ‘cbd Al s JSL slaws 5 als
ol bl sy SKds 2 Shee 5 JSSL
Sils s Shas b by patls (Steas Jb-
S 5 OIS QU dsa) s e 5 e
T b el 5 Shes anslis aallas b (YeeT)
5 oY) dals Bl b (sl (GhE AL L)
Ly ol s OOl Oliw s Olial 53 (O lusS
slagh 5 slhgsikas (VYY) W SO sdalis

Yy

odisl 03, L ogline STy adla o 0d)
ol s sl OLAS (68 O, sl 4 3w
:ﬁ&@soﬁom\,“;ﬁﬂf)ﬁgsuv},
B C;JJ':S VYo U ooasS Osm Jldie il L
03 o VAY Sl el ulsl Sadd s Sae HSa
23 500w Ol DB pae plde Lyl sy s
03 U5 fﬁjics VYo Gae e S
D338 Foter GRIBI L O1 5l e ey 1S
23 053 5 ¢J§,L:s V0w VYl ) oS
DS s o5 £/08 w5 il tals s Sae (JLSa
255 55 a0 &b (s aed (0 Jsir) Ay
slaesls & o daly 4 Cod e S5l
Dl5,55 (6355 O5s 0 olade Jilae s ils s Shee
(0 JK8) 5,
Wy oS (Al b S a5 Sles
S (C PR YEEH (Jj.i.\.;Li) ool amy sl (g
el ol Clsylia O3 (5 JsSSL s «ls
2 LS bl was o @ S5 canlan
sl Ol 31 G306 s 5 See Ol ss ol sl
Jf.i.s e dw Ol 3l o3 p 3 Shes gl
Gl Ois a0 by Sl 508 Wl s Shes
ol Ol s dls U5 Lem Sl ol ey
Ly oS 54 Aoy Ve 055 33 5 O35 il
)Qj}fﬁ;g_éjﬂcxkilrija«;lzoj)qw\@
S S s 05 r;jiﬁs\‘h EJYRRY
S Sles Ol d sdes A a5 das e OLES ol
A 5 &5 g 53 (U560 5ol ey ol 4 by e
55 &l sl oS e Sl s IS s 4l
Al oo dls sl o 568 sl e g Cla..d e )
)sw,iuv})qbﬁf(:,\p)\}n\'\:)b)c]a“
A YO O op St 5 05575 O s pde Ll 5
VA G led 53 54 0w IR Ly (Gue
Sl S el s S s 03 % pf}ltS

QL:..:JA;..A\ )LA.:: 9 U"ng':JLsMJ:\i. &Jy:\}\



OlSe2 9 (65l dgme

014AY) Sals 5 Shes p S he 5o adl 58
BENCEEYS C;—fﬂcsv' Colde 5 (OSs s (‘ijlgf

LSl J)ﬂo.c
grain yield (ton/ha)

S = N W kA LN 0 O O

y=0.0273x + 4.4185

Rz =0.97**

—"'"‘
e
40

5100 ) 0335 35 slhe  alllas o (Te0Y)

G5 a3 5 O 53 0yl p S LS Y
SMs (o153 LaS il ps (00 5 001 WEYE) o

olesl s plol A 5o 4l s Ss O

.Jj).).:?..u

= -8E-05x% + 0.0344x + 1.6221

80

R?=0.83**

120 160

S35 U555 e

fertilizer rate Nitrogen (kg/ha)

200

B9 dw 5 oila cj (.5)‘95); 6355 U595 J1Aae g ails 5 Shas oy alasl, -0 JS.&
Figure 5. Relationship between grain yield of rice Hashemi and Sepidroud cultivars and nitrogen fertilizer rate.
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Table 5. Mean comparisons of interactions between cultivar and the different rates of fertilizer nitrogen on the
grain number per panicle, filled grain number per unit area, biological yield, grain yield and harvest index.
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Harvest index Grain yield Biological yield Filled grain Grain number  Nitrogen fertilizer Treatment
(%) (ton/ha) (ton/ha) number m” per panicle rates (kg/ha)
56.83° 1.921 3.73! 16046.44¢ 60 0
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Means in each followed by similar letter are not significantly different at 5% probability using LSD range test.
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Abstract

Background and Objectives: Nitrogen makes up about 2 to 5% of the dry matter and its
insufficient restricts the yield of crops such as rice more than other mineral nutrients. High demand
of crops to nitrogen, decreasing the soil nitrogen supply, high potential of nitrogen loss and also
considerable increase in yield potential of new cultivars of rice has led to significant increase in
nitrogen fertilizer application in the production of rice and other crops. Therefore, optimizing the
rate of nitrogen fertilizer application is one of the important management strategies for yield
improvement, reducing the costs of production and maintaining the quality of environment.
Materials and Methods: To investigate the response of grain yield and other important agronomic
characteristics to fertilizer nitrogen rate and to determine the optimum fertilizer nitrogen rate in two
native and improved (high-yield) rice cultivars, an experiment was conducted at research field of
Rice Research Institute of Iran located in Rasht in 2013. The experiment was carried out in a
randomized complete block design as a factorial experiment with four replications that rice cultivar
(native cultivar Hashemi and high-yield cultivar Sepidrood) and fertilizer N rate (0, 40, 80, 120 and
160 kg ha™ of urea fertilizer) were experimental factors.

Results: Analysis of variance showed a significant effect of cultivar, fertilizer N rate and
their interactions on the grain and biological yield. Results showed that grain yield was variable from
1.92 ton per ha in control to 5.5 ton per ha in 120 kg N ha treatment in Hashemi cultivar and grain
yield was varied from 4.13 ton per ha in control to 8.87 in 160 kg N ha treatment in Sepidroud
cultivar. The results of regression analysis showed a different response of grain yield to increase in
nitrogen fertilizer rate in two rice cultivars. The results also showed a significant linear relationship
between the nitrogen fertilizer rate (X) and grain (Y = 4418.5 + 29.3X, R*=0.97) and biological
(Y = 7344.0 + 74.9X, R>=0.99) yield (Y) in Sepidroud, while, quadratic equation had more accuracy to
describe the relationship between the nitrogen fertilizer rate and grain (Y=1.6221+ 0.0344X -8E-05X?)
and biological (Y= 2.5107+0.0973 X - 0.0002X?) yield in native cultivar (Hashemi).

Conclusion: The results of this experiment showed that in both Hashemi native and Speedroud high-
yield cultivars, the amount of fertilizer nitrogen affects grain yield, significantly. The average grain
yield of Hashemi was increased by increasing the amount of fertilizer nitrogen up to 120 kg N per
hectare, but increasing the amount of nitrogen fertilizer from 120 to 160 kg per hectare reduced the
grain yield. However, increasing nitrogen fertilizer rate from 0 to160 kg per hectare led to linear
increase in grain yield in Sepidrood cultivar. These results indicate the inability of the soil to supply
crop nitrogen requirements and the necessity of the use of fertilizer nitrogen to achieve high yields,
more effective use of fertilizer nitrogen in Sepidrood and more fertilizer nitrogen rate in this cultivar
to maximize grain yield. Based on these results, it is likely to achieve higher yields than maximum
yield obtained in this study using fertilizer nitrogen more than 160 kg per hectare.
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