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Table 1. Meteorological information of the experiment site (2019 and 2020)

2019 4 2020 yras

e (K el 8ok

S gl (Kol il sl o Sole T Sl KL Sl ol (clos 5Kl ST
Mean of Mean of Mean of sunny Mean of Mean of Mean of

Month ole Max temp. (°C) ~ Min temp. (°C) hours Max temp. (°C)  Min temp. (°C) sunny hours
Apr. RSTH) 348 15.6 7.9 36.2 17.8 8.6
May g 451 23. 12.1 438 24.9 12,0
Jun. sls 5 429 24.3 11.4 441 26.7 118
Jul. 5 433 25. 113 44.2 251 10.8
Aug. sls o 40.8 21.7 10.5 40.3 21.8 10.8
Sep. sk 36.7 17.9 95 35.7 147 9.8
Oct. ™ 27.2 10.8 7.0 25.1 11.1 6.6

bl glacs S slal s Lus 4 § L ys
SloamalS s w8 8 5 53 (a0 2 1) e Y/OXF
P A R AR PSRN i E R ST ST BT AL
Slas s & sad Lds L Lol s 5o Jle
VO e FO iy ey 5 el ¢ s cpd
A el ol (68 5l ey 535100 54
o (5 51t o Sl eslizl b Sy elan
¢S s 09 3 WINAREA-UT-11, UK) &5,
03T 55 LT 0l8is 5 (o)1t gas L Laas
Slio s (5,8 051l 515 slu a3 VY Gles b
725 g et 6 S oSl (AL sla e i
sy
O okl Coed dlons L ((CGR) oLS iy o e

Aol ay (WorW1) (5515 as gad 55 o &K 03
cia_..» Aty 53 (T2rT1) )ls massad 95 o Sl
.(Rakesh et al., 2017) 4 5,47 , (GA)

CGR= 1/GA* (W2-W1) / ( T2-T1) (V alat )

dwl)j)éfﬁchgPub)jTj_vslﬁ

¥y

Ol r 4 oo e oy sl ale) a5 L

(Bl i Ol e 4 LS 3,00 0 S ST
o e a Cligunyl gl s 4l 5 ags A CuS
e 0 Sl () 53 el g 05 )
o) A e kb el g )k (AL, A el
plasl 313 5 gl s S 53 0 S AS 90 500 Ol
o 53 53 @i 1l U ool e o A3
slas S s rt_?g\c__u,&;fuu,,}:‘};,,
o s 5 &S 05051 gl uld 5L 5,50 plard
Lol (sl e 1) 055 25 Lt o 25
oS SAS Yo JLils o5, sl 5 p S kS N o
eSS 00 o 5 Dlid g aita 1 piad LS )
08 SV el Dl e Sl
o ol 5 b (sLas S LS O aae )LS 3
amal JUasT Olej 53 055,55 355 ppm 5 o sdle
S O o OT a5 (0l O o)
BRI S TIAS Slaamals i osls S
aibaie Jylize dals Olsie 4 20 Sl VOXVO 2ul,T


http://agrobreedjournal.ir/article-1-1290-en.html

[ Downloaded from agrobreedjournal.ir on 2025-08-01 ]

VEY Slg o) oslad oy 5 Sy sl 01l 215 ke 8"

S dem OT Jgpames 5 Sy p (acil> 51 ol
s S ks 4l s Shee Olgie 4 oS =

s 3 0Ll 5 Sk O g T sl 1 ey
ol am s o lasT bt il s 035
Jow 1055 (B3lad (8 5L oS o D)o
AP3le 5 Shestaral b aosls uiliply 45 je . A plonl
iay ) eslimal U e 5, &Kls 4uslie 5 SAS Ver, 9.4
T Jlezl o 55 (LSD) Hls cine Sl Jilt>~
Lo 513 305 oy (81t EXCRI 1531 63 31 5 plonil o3
s eslawl

o 9

4S5l 0L Laesls oS il sls 4 2 gl
LT iSan 1 5 ol o o287 21T 5, 1
8 1 o sl (6l it (Sla 6,13 5 sas )3
e S s GLS LS )
Jlw g eng ls gme ails 5 Shas 5 (655 &S Mgzl

250yl gxe LT
SLa w8 o dna g gy 45 515 0L s
Rl Al 535 s b dd) fuab (b oy gl
5 308 S8 1S 5 ok Al 1 o5 OWlE
s 4S5l 0L L les iSes gl LSl
Lo 55 055, 1 slaaoals 5 gﬁdhw
VOXVO CalST i yT s c(aibis Jyldze Aal i)
S 1y 595 V0 4S 55 O/A (e Sl
Al @-) JSKi) AT oty sl e o
JUast Olaj 53 s cmlio (glas a5 dwy s
S8 L 53 Ob ol S Eobog, T (slaemals
s 1 e Mg el g ssge cal S A5 T
8 oS ey o 151 5 e (laeny
OhHSaa 5 KK
Callas = oL:f > (Francescangeli et al., 2006)

o bl Ly a5l

VOXN\O )Lo.:;).ﬁ ‘S)j.s& r.;)&b‘b QL&J @L’b RGIOAES

Q)ﬁbﬁﬁb&f}@“@“t‘}"s@f"éb

Y¥

23 el Odar (AU ren HMe duloes S
A oslinal ¥ adaly 51y, eSS 4 LS 2y
.(Tsubo et al., 2001)
y=a+b/(1+exp (-(x-c)/d)) (Y aal )
S 4 Oy Ol b i 51 5 o
:dcgﬂcbﬁua}u}f‘bEcdfﬁcbﬁubu
SHSL 1 ey 9y 3w X e Caee a bl
(RUE) 25 O5 e ol5lS dulons 4 bata
Bl o e Gl i) o alas S Ol
508 bwg el s aslyl by, |5 aa
4 wl>s (Goudriaan and Vanlaar, 1993) ,¥ 5
slh sl 3 ST Olelw sliiss wlal g o 5
S L 5 sl kil g oSy
¥oadal) Sleslenl U o oS (sl 4l 0t
laps=lo (1-8 CKLAD) (¥ alasl )
3PS Sy by odd Sl 25 Olje s
Sy VL g ey gd ) 5 L Ol e tho
el s Lo ¥ daly Sl eslizal b . dies alE
(P g S 5V s A Ole 5 &5 peba
RPN g PRV S EIY-2C o PR P
el e s (/o) 03,5 y 48 59 e ab
3 YL 53 3L S o3l el s 4y oy
e U o Sl eslinal U ALS 2y S
59, ¥0 31 (Quantum PAR meter, Hydrofarm, USA)
Slebu 53 HLES 535 035k dbols L 6,81 51 m
sl 2 8l sl 09 OlacT Lol 5 53 VW G
o ol
b 3o b 5l 2 O ze oS OT 1 ey
(rrn 2 eS) St osls o O 85 b5t b
A el (mjo 0 2 J5588) (a0 Ol5n 5
S, 4>, ,3.(Tsubo et al, 2001)

L) S, a5 pon e 53 sl 2 05 5 55


http://agrobreedjournal.ir/article-1-1290-en.html

[ Downloaded from agrobreedjournal.ir on 2025-08-01 ]

TEVOF AP Y 0L 5 sl iy 3 See y amalE w5 3T nl,T "

b' Lg\_aw\.;):fjcla‘ﬂua:-u(b—\ Jﬁ.:,) 6ngch~yuccu)‘6f§‘»b-obw‘
J_laﬂu.s)_,\‘/\‘ A )\_Q.;)JLSJ‘,_:J.GVJ)O)')) JJLSJS,_‘A‘,BJ\_*&JQ\_‘;UJJ-UHQ)DJM‘J
b ol Od dorl e Col (6,155 55 Lol &S iy oo s mELasl mloe 2 0T glasy

C—ils cilbe (Rosati et al, 2004) ol LS es

a e DA 2(15%20) b = e DA 1(15%15)
Champa e - - PA1(15I15) Anbouri (5_se  emmm—PA2(15%20)
8 = b o e PA3(15%30) 8 «ee® e PA3(15%30)
6 3 6
2 A
i =
] 4 'ﬂ; [ §
43 5
N )
) 2 2
0 0
45 60 75 90 105 45 60 75 90 105
Days after transplanting (30-days seedling) ) )
Days after transplanting 30-days seedling)
c 8 - @ DA1(15%15)
Anbouri e e DA 2(15%20) d = # == PA1(15%15)
oo oo s PA3(15%30) 8 Danyal Juils e DA 2(15%20)
6 e  DPA3(15%30)
]
3 “ 6 'I.'
) 24 % +
15 ) T
[/ 1 E 4 ™~ ()
N g LN
Yy .
2 ®
0
45 60 75 90 105 0
Days after transplanting (50-days seedling) 43 60 73 90 105
Days after transplanting (30-days seedling)
€ 8 - e DA 1(15%15)
Danyal Jugls e DA 2 (15%20)
6 e s d e e DA3(15%30)
]
A
J
] 5 4
v
] _, == —
[ o o
e — aﬁ"
2 _ E?t‘f"i“ see® E
i
0
45 60 75 90 105

Days after transplanting (50-days seedling)

Gixcﬁc)\.é\jdbura)lgjclﬁ»upﬁ-ub\ﬁijﬁwL_fJﬂijﬁché)j&Aﬁ—\Jg.'i

Azt jlns Ol il E 1SS a5 Kls 5lie
Fig. 1. Interaction effect of cultivar, planting arrangement (PA) and seedling age on variation trend of LAI of

local and improved rice cultivars
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Fig. 4. Regression relationsheep between transmitted light through the canopy related to LAI of rice cultivars in

seedling age treatments (Each point is the mean of 6 observations and the curve slope represent the light

extinction coefficient
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Fig. 5. Interaction effect of cultivar, planting arrangement (PA1:15*15 cm, PA2: 15*20 cm, PA3:15*30 cm) and

seedling age (SA1: 30, SA2: 40, SAs: 50 days) on grain yield
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Effect of planting arrangement and seedling age on grain yield and radiation use
efficiency of local and improved rice (Oryza sativa L.) cultivars in Khouzestan
province, lran

Banari. M.1, P. Hassibi? and A. Guilani?®

ABSTRACT

Banari. M., P. Hassibi and A. Guilani. 2023. Effect of planting arrangement and seedling age on grain yield and radiation use
efficiency of local and improved rice (Oryza sativa L.) cultivars in Khouzestan province, Iran. lranian Journal of Crop
Sciences. 25(1): 41-54. (In Persian).

Solar radiation affects crop growth and development. Dry matter production by crops has often a positive
relationship with radiation absorption by canopy and radiation use efficiency. Therefore, to evaluate radiation
use efficiency of rice cultivars, a field experiment was carried out as split-split-plot arrangements in randomized
complete block design with three replications in pilot plots in Qaleh-Tal district of Khuzestan province, Iran, in
2019-2020 and 2020-2021 growing seasons. Three rice cultivars; Champa, Anbouri and Danial were assigned to
main plots, three planting arrangement; 15 cm x 15 cm, 15 cm x 20 cm and 15 cmx 30 ¢cm, were randomized in
sub-plots and seedling age at three levels; 30, 40 and 50-day old seedlings, in sub-sub-plots . Results showed that
highest grain yield (9466 kg.ha) was recorded for cv. Danial in the 15 cmx 15 ¢m planting arrangement of 30-
day seedling age treatment. The highest leaf area index (5.8) was achieved for cv. Champa in 30-day seedling
age treatment. The highest crop growth rate (33.3 g.m .day™) observed for cv. Danial in 15 cm x 15 c¢m planting
arrangement and 30-day seedling age treatment. The highest (1.95) and lowest (1.22 g,MJ) radiation use
efficiency (RUE) were obtaibed in 30 and 50-day old seedlings, respectively. The increase of seedling age from
30 to 50 days led to incraese of light extinction coefficient from 0.06 to 0.10. The results of this experiment
showed that 30-day old seedling at 15 cm x 15 cm planting arrangement treatment is more suitable for
improving grain yield of rice cultivars in the target areas considering the low light extinction coefficient and high

radiation use efficiency.
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