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Article Info ABSTRACT

Article type: Background and Objectives: Light and nitrogen (N) are critical factors

Full Length Research Paper  that determine the growth and yield of cereals, particularly rice. However,

there is limited research on the interaction of light and N on the growth and

Article hi . yield of rice. Therefore, this study aimed to assess the impact of reduced
rticle ¥st0ry. radiation at various growth stages on the yield and yield components of
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Materials and Methods: A field experiment was conducted at the Rice
Research Institute of Iran-Deputy of Mazandaran (Amol) using a split-split

Keywords: plot based randomized complete block design with three replications in

Grain number, 2017. The experiment involved four different levels of N fertilizer

E?"’Ve“ index, (0, 100, 200, 300 kg of urea per hectare) and shading treatments (natural
ice,

light, 30% shading, and 60% shading) applied at three stages of vegetative,
reproductive, and grain filling using shade nets. At the harvest stage,
various traits related to yield and yield components were measured.

Shading,
Urea fertilizer

Results: The results showed that the amount of N, shading stage (S) and
percentage (SP) as well as their interaction were statistically significant in
terms of yield and yield components. The highest amount of yield was
assigned to the treatment of 200 kg/ha of urea fertilizer in the control
condition (natural light) with 8910 kg/ha, while in the low radiation
condition, compared to the control treatment, a 35% decrease in yield was
observed. The results of the interaction between the stage and percentage
of shading also indicated that the highest yield was assigned to the control
treatment with natural light (8000 kg/ha) and the lowest to the light stress
of 60% in the grain filling stage with about 5000 kg/ha. With the reduction
of radiation intensity in the reproductive and grain filling stage, full grains
decreased by 17-50%, 1000-grain weight decreased by 7-12%, and rice
yield decreased by 15-38%.

Conclusion: The research findings revealed that the highest yield of
Shiroudi rice variety was obtained with 200 kg/ha of fertilizer and natural
light. However, under reduced radiation conditions, the highest rice yield
was observed with the fertilizer treatment of 100 kg/ha. In shading
conditions (30% and 60%), the treatment of 100 kg urea/ha resulted in
superior yield and yield components (approximately 10%) compared to the

Yy



plots that received 200 kg urea/ha. The 50% increase in the number of
empty grains in the panicle in the shading treatment during the seed filling
stage highlights the critical role of lower radiation during this stage.
Therefore, the reduction in Shiroudi cultivar yield under shade stress
depends on the growth stage and the nitrogen consumption level. Using
100 kg/ha urea fertilizer per hectare under stress conditions mitigates the
adverse effects of shade stress compared to the 200 kg/ha treatment.

Cite this article: Fathi, Nahid, Pirdashti, Hemmatollah, Nasiri, Morteza, Bakhshandeh, Esmail.
2025. Effect of low radiation on yield and yield components in rice (Oryza sativa L. cv.
‘Shiroudi’) under different levels of nitrogen. Journal of Plant Production Research,

31 (4), 23-42.

@ oIS © The Author(s). DOI: 10.22069/JOPP.2024.21913.3092
B No Publisher: Gorgan University of Agricultural Sciences and Natural Resources

A3



VIYY-Yeor :le LU

VEVY- VYA 100l LU P g S 4l

Yagnsind ol

(Oryza sativa 1.) @b g 8 3o 51321 9 0 ySos 9 g yuals i

0395w Ao polio 30 (599 i

ia..\.'...f'..';a.» J.;.FL«..»‘ ‘\"‘5}?‘3 u—é—?;ﬂ ehiﬁd.-faéﬁ: 4:3‘(;-0-& c\jé'é J._:.AU

nahidfathi21 @yahoo.com :asbLl, .0l ! «($5lw (il (b w5 ($555LES o 5le AL Sls wmael; (6,555 (g gmmiils N
;{"??E CL.A 9 6_}_))\.:«5 r}l& aK.:J\) ‘Obﬂj«k 6_}_))\.:5 6_))\.3@.“..1) B k_i:.:.v_:\ aw)}_! AgL.G\_)_} ajjg sl AJ)M a.l.l.w.i).? Al

h.pirdashti@sanru.ac.ir :asULI, .0l 51 (gl (ol

Ol ol s5,50i8 @ 3 sl ik Olsle LAl Cisle LpS m Slide aemde (Rash bskl X

m_nasiril@yahoo.com :4UL/,

e I S S P RTS §F - P P L P D TS SPI R PSPt N BPINENE PN VP TP T .- Pt
bakhshandehesmail@gmail.com :4sULI,

oS> Al SledMb|
C’f G}:{j“—j CJ)’U" )Jgk—o.ﬁj.kj:) BEl o.)w\sw:.xj JA‘}Q )l Qj}j::"j)f JMJ 4&3[...: ‘duﬁﬁjs

sy Jele g3 opl Sem o et 53 (S Olallas S o0l 5l Xy, e sleda
G S Gl s b Sl el b sl 48 S s o0 0 Shes 5 e
058 u tlses olde s C.J.. >J§.L°; Lg\}?ljgjﬁq.:«j,.\&);&b'u&\f):ci&ij

A |

FS sl sl ol 7 b LB s el s 2 hs Gla S oy sea Jlash i g, g 3l se
A ) Ol ske S slae 558 o i Ao 3 VYAV Jlu s 1SS b dslas
OESs 53 apsl oSS Yo Few e olie L0550 08 e sl e
3 el sy de e an s gllule Ao e 5 T (b 8 bls (gl
A 5 s byl lajlas Sltlale glag, s 5l eslizal b oas 50 o ils O3

L (6, Se3lul 5 Shas gl 5 5,8ke U Lo e Cilises Silio Slils

ol SR ed (3L Lo s 5 e (D35 palie o 5l 0L il tlaaly
S 4 3,Shee Ol op St 3 b3 e oL 5l s S 1l 5 0 Shas
oobastl S 55 LS A L (b ) dald ol s 55 O350 28 0SS Yoo
Gl Aoy YO L ald e b oamlie 55 oml atats Lld s aS Mo (ol

ins ke JolS Ui

VEY/ P ANIYY :C‘Jf‘d_)é é)u

VEYN /0T g GG
VESYINVY i dy s

2‘5.)._.35 seily
‘G’YJ-Z

ls sl
(Il L
‘CM-:I‘)J.Z d&?u
aJ)‘ )}5

Yo



S oy ol Sl 5 @lllule Aoy 5 A PSprp @l S edalie o Sas
0 Ol eSS 5 OSKa s3 e SIS Avey) b 55 L als Jlas 4 5 Shee o 5t
oobaztl e 53 ¢SS 0nne st Lo wls by a3 duys V(5 RS
Wy 00 BV (sladils ils 0055 5 ol Al e 3 wiadd s RalS Lol

3l palS A s VALY Sali s Slas 5 o yn VY BV &l 055

2 St 03 S S 5 Shas Sk Sl 2 b sk ol @B b s S e
s el S s bl el sy b s S s p SULS Yer (38 e
Lols ol ol S p S8 Ve oS e o Sakd s Sles S
38 0ks 1l 55 Shes SIS 3 a5l 555 p S Ve Slas (dops W 5T (slilale
Gho s 00 gl ll il SLS Ve Gl 4 Cend (Ao V0 apd) (S
Oliee S Sl ol b s s Al e 53 (gilblulu Jles 5 ad g 53 Sy b sliw
Olsee pl b vl Hloy s 5 (9oL Gl 5l ails OUd s a0 s s oA oals
s 055 Ol 5 gy al o s gl 25 Ll 3 53 (2500 o35 0 Sas JalS
S Rl s A5l d s Sl s e SAS Ve ol 08 e 5 3l (Ko

Al S Yor s & S OF 5 g

w0, gl g o,Slee p pinis alS SLOFT) Juclowl coaiisn  oa 1o (6 s cdlliad (i3 5 ciodl (s bl
IY-FY ((F) YN polS adyr (sloyivgsy dy pi . y5g yind alie polie 1o (694,83, (Oryza sativa L.)
DOI: 10.22069/JOPP.2024.21913.3092

a5 © OB b gl 5 (559l psle olSails 120

™



Ol Kb 9 (28wl /o 3 Slos gl5a] 95 Sdos p uiadlid ials i1

53 (V) 5,108 e e & s ks 5 My
):usqwci&ijﬁ«fé:jwowb
VSV IS DY RGOV IS WA e & 5 Shas
i S e il el ased
o 5l a5 e 0 ol 3 Ha0b glaad
Oljme OAS 35dome Cor g (g3l (asal =
S 5 S esle S6S pend alls g
GOl sne ssbas 5 0l o ol 3 O3 b b
03 s wlala b3y 5 p als sl Jals Co e
V5 0) ssde 3 Shes A 4 e Sulg
Jo 8y Gl Sl dib s s slas
S T I L O W Y T
o 5l g oS STA) 338 0 Sk s Shee
b ity Bl S el A e B g5
Slaas 5 5ol 4y sl Jals s 3,8 8
Sekd ple 3 Ses wdp a3 el g Wl
e (0) b e SRalS glaamdle LB sba
VO spd>  oadal g sl d> . 3l ] oals
S Sl sles 4 |y Seld s Slae JalS ds s
ahpt 5 ab sl s 4 Olg e | ol e
)'\G}ﬂagﬁgbjcwmjh.(_\)b\bwéﬁ
S Sy doja b paad 2 gl Al e
Saks 5 Sles 3,8 S5 lllule Ll s cow
Sals O e &S b e 5 asys 00 ssus

NQ OIS -3 v @l Q)'J)\:u;u

C\.\n&.«m—’
J.ﬁt' 4.3\; Q.J\.I:J.i)w? JJL&«; 092 d‘)b L u':’L.’.
Ll i s o Sals s Shae Jals 5 65 b

S sls olas LS)f‘iJ Sl o @L:.}

Sy B MG Wl e SpesB y3sdous
Js V‘A\Jé Qs Lay 5 amy b Sl s
o S ol nl 0 0l pials ()
O e L5LA<=|,U\ 035wy 5 odls S |y O

Yy

dodde

S e o S (Oryza sativa L.) =
o Olpl 55 5 o5 Olg £ O oo 330> (6l
i Jsame e Olpsa xS 5l e
Shesliial (Camaz Julbl 4 a5 L o) e sleda
Sy e Pol (5w Jeie 5 pame B
Sk ol e S eslinal (gm0 e SR 5 2
A5 S 4l S Ly alalD

) 3l e S50 Sl
B s N e e e
Sk gln A e s oS LS, s me
S M S S s S

Sl GorpS (1) Labor o e gl 5 A3,

S

g5 FeS 5 Ldx 4 K (Global dimming)
ol S Rl ol en Sl 1 i 5l el
sble 5l slew 5 (Global warming) Sle-
Seds oSl Ll b ol sl edalie Oler
030 S b meriads Sl SO e
Al e Bl ghdy ot mials Ol Al T
e ax S1U(F) col adls ralS dos g ams
ol yeie  gwyd 4 e rals ) Lol
O 53 i & 1y J2alS ol Jlazst s Ll oo
ez 5 iead] 3 LaOT Jisl 5 glalbdS gla s
Gl 5 O b fus 5T clle sl
03 el oyl e () Llosls cous (L;\A.}b}.lf
clal s e GAd) s alalS Olps
G, e Jle 0 i by SL slass,
s Ad, b 0ds s AUS s e 3 e s olS
(0) ol IS ol W
J=le 55 e oS 5L s miadS Olge
SBL e Olgear ool Ssline ol L, Ciless
dsb ol il |>le 5o 55 Ol 05

2 ele 2 s s s Shs B ) s



V€Y & D)Loa:} &Y 093 ALS Wi s pidg 5 g i

OF) s ol a0 ol O ae
Bisy Ol 3,5 ol (Y1) OllKen 5 L
Sl L ml hE Ce S S s
03 ade s alS sl Ll 5 bl &
oasy S plple (V8) Cl g s 03
PRSIV CNE JC I S R
s glajlas Cod (935 0 o) 5 Shes 1]
03 Sillale 5 ank 2lalS Bl Ll 5s 055

Al S L

g, 9 3190
Coslee 3 WAV ol Jle s Jalesl ol

Jol —0L5ke s w315 28 g Slidos d o
3 Srh oAb Yo a0V LUl e Jgb L
Loy Jbd ad3s YA 5 a0 Y LUl 5 e
A el Sl slact gl 3l e YUA ¢l
boossl a3 03028 358 Jols Jtlesl (sla bele
See o) ch.u)l.@.? 05 A O s Loy
aw o ool (GSa s ij,\:SY’n FREK
NP PS REFAUNIS PRI S R
Ao 5 V) s Ao e g mhee A 53 g
Dl (Goemy S de e B g 8L )
S sas B0 spde Ayl ad s JSUS A
00 1) by Ol s 5 (AUS Ao ys 00 U (gl
d> o a5 5 (S L;J.:_w‘) Y JA,\K Loy
PRSP PRI o o S TR [ JRGTR VTS
G0 Jeol (S35 ,mh o5 Lo (S35 ed J e
IS PEEESTEINS PRV > SRy e
O3k 53 gy Jsaamen o6 5 S s Slals
VYO wdyoy9s 5 ,UKa 53 5 V/0 s Slas Laugio U

s s p SHLS Yor 58 Um0k L5,

YA

o3ll 5 ad g s Al sl sl sladls slaws)
(Jle s b e S (ols g Hsbay (LI
Ol B3 (S ) mie slapldil (g5t 58 o b
23 5 ek sl e S cl S,
O 570 e il e S il s Slas it

2 @ME e e 0355 SN bl
s AiSs e aie ol 5 el OlLS WIy
Sy o5 (V) cl Er el 5 Sas
Gadxe Gl fass i Skt 3 Shes 5 055 58
O3a e sldae [l b IS, sbay conl ol el
s FRB Ol & Sli s s e A S U
Sl e baanlon LS55 AL s Sl
e Jsb o bl s S 4 oo fws 5 O35 5%
o300 5 i eslinal 5,8 e 5 sboss L2l
SalS 4 e OF b 35508 5 055 50 355
(e 6uv§>jﬂ 5 0595 e 63.1)\5
s oab s Shee el g gbeaypa SNl
Sepde 5 2SS e Sler sl S R
it 3 A el 0552 O e onlial
AOY) das o 5l & vUé_'Tﬁ 2 omt
oA e L 034 e 208 el Al
ssba aSh sl e O 2L s 5 0 Shes
Coenl L (3,0liS Lo Ay g lokul b
V) sl

DS 5 WOafe A s Olpe Lz e
b5 5 53 ol pamame A Ll s bl sl s

CJ)MJ«S)L:.M{ Olallas G;ﬂbf%jj,«.}j

Er s s by 3 i kIS Lels

S5 a Jee bl S o Sles
S35 o Fi Sunde Sileag 5 slblal



Ol Kb 9 (28wl /o 3 Slos gl5a] 95 Sdos p uiadlid ials i1

LP80 J. PAR/LAI CEPTOMETER .&-.s
Jole lislin glassls s S 2l Accu PAR
Cush,y (18 Sl axy3) wneS 5wy glales
2 e 2 daK) mhald Sad (Ae)d) o
5wl oo Grode) SUL 5 Gy
L oslper ol Sl 5y
Y Jgae)
Shads Ve o Shes Sl o sk
adgt Vool g Sl sl jsba oS s
b Slic (g, Seslul g
Sy sz Al slaad @l s &Iy S sluws =
oS Joe 5l i bl okl s bl

Slp i S b s ads SP U bt )

slizled Ol po

Ao 53 o yds wlsdes sl lsslie 05 dlow
L dbams ol b bl dsed a5l LSS
oerld sl aled LAS s o/0) s
03 s by oS a3l aS ler slas (s
0303 53 el (A Sode w318 ol a3 VY 05
Sy yetld g el e M a8l 5 Al us
38 4 () olabl 5 Shs s |
Slp Al asles (5 5 Sl § gazma) 03 Sl
JE St dl e s 5 Sals s Shee o
08 bl Gl Gl e oS s e A
350 g 2 Sl e 5 Sl s et ARG
Lol 4 s S dle Lo 3 VE sk L
4/ axs SAS LI 5l 5 51 ealial U Lassls
Sspme sl Blas s 4 50 b Sle 5 pl]

L aslie s ps oy Jlazm) mha o (LSD)

4

ore 4 sl ob 00 Wil el
35S Jllie bl Jale L oedis = lss slao S
A dle s gl e 2 Ble O
A B s O prads e b o
Al DS e b Gl oS slacs sk 4l
Y Gas 3ol paige opes 3lweslel I L3

o= Sl ORbll aee S e sl
e pobe S alacd 5 (S sl Shs
0 st s el
Okl g 31 e (g5 o sl
oo olweslel 5 2L Sl s sy YO
b esab sl aed 5 ol e el Lels
LS e ol 5 Cdgual Bulsl 3 s
Sopl 3l e g 8L SIS 555 50 JBS ey
M:\M@L@)L;ﬂ)%\;ud}f@um
23 & el YOXYO Aol b 5 48 o 3 6
BSOS S S Y
Olge a4 ol 558 LS Lid Cudgusyl T @)U
Lo y3 Y0 sl dpys 00) > o a s gjb::;@;ﬂ
Sl 5 80 ekl SL Aoy YO 5 55, Yo
siobe ol Cupde Al a3y b S 4 (8L
oo Bl 3 5n glacile 5 baglen (LI L
3 3 (Sl 5 DU glers J 28 O 50 o
SIS 5l dn sy e S el (Gacile)
Lo moale Ol s S sl gilulule Sl
Sl 5 b i 3D sllale glay g sl eslaxl
b (sl 55 Jals oy b sl il
Lo Jed (b s Sl o oy Ol A

L@y omb 5 Yo sl cdads Sud (oSl



V€Y & D)Loa:} &Y 093 ALS Wi s pidg 5 g i

bl o S plend 5 (S5 Olastia S e
Table 1. Some physical and chemical characteristics of the soil in the experimental field.
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Table 2. Weather parameters including minimum and maximum air temperatures, relative humidity, solar
radiation and rainfall during the growth stage.
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Table 7. Correlation between studied traits.
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. No. . Weight of ; ) g
Harvest Panicle Paddy . Panicle grains grains grains
. . . panicle thousand
index weight Yield h length .
in plant grain
1 0.98" 4l
1 -0.97" -0.92" Sy oal
1 091" 0.95" 0.95" “laylpa 055
1 0.96" -0.94" 0.99" 0.99" s Jsb
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** is significant at one percent level
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