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Introduction

Rice is one of the most important agricultural products in the world, and it has the second place in
terms of annual production after wheat. Cultivation of rice in most regions of the world is done in the
form of transplanting, but the long period of preparing transplant and sometimes high mortality of
transplants in the main field, high water consumption, the impossibility of direct use of transplanting
machines in heavy soil textures and high labor costs have caused it is an undeniable necessity to find
suitable methods of planting rice with the aim of reducing the inhibiting effects of these factors
especially reducing water consumption and achieving optimal performance. On the other hand,
choosing the suitable planting date is another important agricultural management to achieve optimal
crop performance. In this experiment, the effect of different land preparation (planting bed) methods
and different transplanting dates were investigated on the physiological characteristics and yield of
three rice varieties in Shavor region, Khuzestan province, Iran. The purpose of this experiment was to
determine the role of planting date and planting bed on the growth and development aspects of rice
transplants and their interations on reducing the inhibiting effects of production factors.

Material and methods

This experiment was carried out in the form of split split plots based on randomized complete
block design with three replications in the research field of Shavor Research Station, Khuzestan
province, Iran, in 2021 and 2022. The experimental factors were land preparation (planting bed)
methods in four levels including puddling, flat with field capacity, flat with dry soil and raised bed in
the ridge with dry soil as the main factor, transplanting date in three levels including 2, 12 and 23 June
as the sub-factor, and rice variety in three levels including Champa, Anbori Germez Paboland and
Daniyal as the sub-sub-factor. To prepare the planting beds (puddling, flat with field capacity and flat
with dry soil), the soil was leveled by leveler after plowing and disking, and to prepare the raised bed
in the ridge, the ridges (with a width of 50 cm and a height of 20 cm) were created by a ditcher after
plowing, disking and leveling. The measured traits in this study were paddy yield, biological yield,
harvest index, chlorophyll index, canopy temperature and stomatal conductance.

Research findings
The results of combined analysis of variance showed that the effect of planting bed, planting date
and variety as well as their interactions on rice yield were statistically significant. The results of the
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comparison of two years means showed that the highest grain yield was belonged to flat bed with dry
soil on the planting date of 2 June in Anbori Germez Paboland variety (5.68 ton.ha™'), and the highest
biological yield was obtained from the flat bed with field capacity on the planting date of 23 June in
Anbori Germez Paboland variety (13.63 ton.ha™). Also, the highest harvest index (51.71 %) and the
best canopy temperature at the stage of panicle emergence (32.22 °C) was observed in the treatment of
flat bed with dry soil on the planting date of 23 June in Champa variety.

Conclusion

According to the results of grain yield as the most important goal of rice planting, it seems that by
cultivation of the local variety “Anbori Germez Paboland” on the flat bed at 2 June through the
provision of environmental conditions (non-implementation of puddling and preventing negative
effects on plant growth), and a suitable temperature (preventing the occurrence of stress in the
flowering and seeding stage), can obtain a high grain yield.
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conductance

Received: November 26, 2023 Accepted: May 10, 2024

Cite this article:

Fayaznia, F., Roshanfekr, H., Hassibi, P., & Gilani, A. A. (2024). The effect of planting bed and date on the
physiological characteristics and grain yield of three varieties of rice (Oryza sativa L.) in Ahvaz. Cereal
Research, 14(1), 45-60. doi: 10.22124/CR.2024.26122.1798.

46



QM Qob‘.ob . @
(f&—?*) \F.Y )LQJ‘ 6J3' O)M 5‘@9&)% 0599

d-aw’
doi: 10.22124/CR.2024.26122.1798 ij”‘:‘?ﬂ’ﬁ’

Tr i) dw dils 0 Sdos 9 S Jglgr ud S SR 2 SHBL b 9y ]
3lg2! yo (Oryza sativa L.)

PSSl 5 g oy TSty ) s Mipls aebld

Olrl lsal sl olrez aaed oKy« (55 5laS aSils (aLS S 5 el5i gdiges 09,5 (55T gemdils )
i g 00imsi %) Ll leal lsal Glrez aagd oKy (55 )5liS eaSsls ( (BLS S5 5 Sg (cwiige 09,5 Jledls Y
(.roshanfekr @scu.ac.ir
Ol lgal ilsal olraz soped olSils «(53,5laS ouSails (AL S35 5 Wl (pign 09,8 letils Y
(S3ES @s 5 (el el Glajles sgliwien Gl (gal mlie 5 55,5liS (ajpel 5 Slikod 55 e i aghy Jletils -F
Sl lsal

2ol ous>

ool Lolaiml sgmas iVl adgr Sl 1) pgo ol paiS 5l am 5 canl Lis (55,5LaS ¥ gass (3 Sotes )l gy 1doddo
b e 9 S e (BB 5 (SYsb Cdljbiojed Lol 0,5 o0 g0 5,15 D90 4 Ol L S A 0 @in cA ol
5 S K slbedl o 5Les pile b pudites slaoas 57 51 ool el pae (ol ol b pas csbol Gy yo ol
52l Brae J1al5 ofia Jelse (ol oadjlojl SIS alS Bus b @ CblS caslio slooged (8L b 658 e
=hy oo pae 508 (o conlie CllS )b CLGSs (sgm 5l S (o0 pdilolinl ) a3 Slee 4 Slitws
gl 5 oees ilwoslel Cilizre glaogeds 1 Gialojl cnl jo ool Jpams aigy 9,8les 4 oliwd Cqz ot
IBas ad gy Lo Ll ookt adlais 0 gy 08, dw 0 Sles 5 Sglpsd la SRy 2 UL Dl
Flite Ll g 7y lapd; oy slalis go g ad) laas » CllS e g5 5 L8 )b i G < iulej]

g g @lge 0 losl SIS Gl el (e

s 53 )5S dr b 3olas S oSl 2, B 3 0 0,5 L 50 Sl & ppoty il al b 3 950
ogus ¢ cialoyl (glaJole o ploil VFe) 5 Ve e el)s Jlo g0 (b oyliwjes bl - jgals Sliio oS! Jilidss
S L e el bl s b s <55 sl s ol s ez 55 (6L ) (e cs3hnsl
5 090 9010, VY g VY ol mhas as jo (g )BLis 7 )b Lol Jule flgieay S S L a0 culs 5 Sis
=P =8 bl plrear JLls 5wl 503 6y5ie box slapd; Jold gl 4w 0 win o) 9 22 Jele Olprea
o kel ey 0 S S L a9 o)) cad )b Cosb, b pdae (ol )2 U5 cilS sl s agd jekaiedy aings
sy 8 S ae ( Seilds o Slos Jolds asllas 0,50 Dlaw .aiad syl (o gile Ve glasl gy lu 00 5,0 L) oS 505

LY 6‘43)5) «_a.a‘..\!b 9 ‘5;9;15 ‘_gLo») 4J¢.é5)15 ua?Lw sC«fA‘»}ﬁ ua?Lw

Yv



CiS s 4 3o dils o Slee e (g 5 tem a5 0l lid dligd (1l dunlio gl 0g o Se &olel s 5l asls
S8ee it 9 09 (LS 3 (5 OIFA) bl 503 (syseie 08, )0 3 VY 6 L b e Sas SB L e
2 OIIVIFY) wily 508 (syseie 08, 59 5 pod Bl )b 5o (ol)y Sud b Cugh ) b mhavee AT iy Sl o33
Al jo (2LS ider sled cpige 9 (Mo, DVIVY) clilsy adlis (i cn i (Omisred el vty (HiSe
Loz 08, 5o oloyd pgo S5 )b po St SIS b gl o jlosd 50 525 (Gugendar 4250 YYITY) g j50ls

L Ol o Sias gy olS Bl 5l Bas Gy St Olyiear alls 0 Slos Sl onal aday gl & az i b 15 S Aot
Lyt (geald G5k sl ol 2l 2 WY (UL )b 0 Sas SL L gl jiw p aibl 508 (5)0e (o o8, cusS
2 O g8y 5l Cualan) camlie (plos g (LS wd;y  (shie SIS Slml Sl 6T sl g AT G2l pae) (e

Ll S YU Jyame w4 (Ganails 5 oulS al> e

Mg, Cola ol sae) Ldg IS jasls ( olS ids sles (Sis S L o i 1 g0alS sdojlg

VEYIYIYY iy VELY/e 0 il f

:&llio ool 4 olciwl g

doi: 10.22124/CR.2024.26122.1798 $0-7+ (V)] Fecdlé clidixi jleal ,o (Oryza sativa L.) g, o8, 4w ails o Slas

A



VEY e /sl oyl fps Lo 090 [D i

r oSes 5 So3gle 8 Gla Shs 2 6,8l )b 5 i ]

@ pliwd Sz e 2 sl pae dex

OBl wihie ja 0 Cglhhe S &L Gl L
Jualf )9.’04.3 Gb_om LgLﬁooLe‘J )‘ ol,?f LSOV solarul
Sanderson & Ahmadi-Esfahani, ) ssi o ool,8
(Limouchi et al., 2013) Koo 5 250.d (2010
Yo ool 0) culs Gl gl b Sl gwyp b
b, oo 5wl slogasls » G 0 5 s>
QAR & WS lpe by Jled o mie
@)bmbyﬂ‘}f&moouesﬁf@yb
wlo o ,Slae g als ()9 (P 9 Sl )F ey SBlS
Sl b o i ol gl o o py & baye
pry SOl b s oy alege o (Gl S
Sde j S St ool g Sy e arld ob,s
039 S I 0 ey 355 Sl 4 508 ol
SipnS dedile i e JJoay Al Slis
o ols 3wty sl 7o, 5T asan go b 1, l58l
PR o ) Sl 5eS  laed) m o 0
Pe I Lo o, 1) o Shee i 5 obsSL
Limouchi et al., ) ,l)Ken 5 zgod pizer
L badye olio p cals &b a8 auil,s 015
> ye a5 (gy5ba e Jee e olaidl o, Sles
ol Z b e Gladles 3 5 gamails abgs o0l
0,8 los ialS o 5 azlae Loy 1 b ools > oty
abg> o poald 5 6,05l Glie lo e g aals
olis (Gilani et al., 2017) ) Ken 5 LS ab
b a4 baye mip als o Sles (5t a5 Kols
Sl )l VO oyl 4y Cod a5 g9 010 )5 ooy S
Oeized g (S 0)90 b S p mhaw plys ohse
ool Y alex 11 5y Sas oole pezs Cud )b
shls JUls o8, a5 wis S Glgie o] asadls zol58l
e, S 5 Gy VIT) (S 0599 Jsb (n e
r:Lé)l L oaslae jo als o, Slee (o sslo AY) asg
Aalaee ) ,Ken ¢ SLS5L oDl 55 o g 0uee
rpe &S WS lac (Bazkiaei et al., 2019
BRI CSRIRN IR RYA S RY I AR < W PR SRR Y e
2,0 g Sl oy )| ey g Jol il b
Lootalesl (elhy Jbo 59 0 g0 gyl Ve clls
s 1y ails o Slae o 5 ien LS [0 (5 VA .Sk

4

doddo

el 15 (65,9la8 N game G Spee 5l (S g
WYlo sy Sl 1 pgs oSl puiS I an ol ()l
i Lis pope I oo (ol slie 5 olatsl g5
) zhw .(Manzoor et al., 2006) sas o JoSis
5,8hes Laugie b LSa VAVE0 ol 8 gy cutS
o S5 ol 5l a5 ceol LS s oSS FOAD
5,50lee oy bawgio b iSe YAAYA oliw)ss bl
Coedl Jodods (umen il LSe o 0, 5lS FYVE
Lo 5o olS cnl @ 5l po e (218 e o wip (VL
Ministry of ) cwl ol b o 5,4 5, 0
S @y g boyeiS o (Agriculture-Jahad, 2023
3 obss Gl 5 998 o0 gmine S31 il Jgame
T S 5 e 5 el ooz plie (slls a5 1
@6l sbdle ;o (i 2iS g 6,5L) ol
olawi B sl sl oo, LS e Ve 5l i
S5 VPV s e Jbesl my cuiS a4y aS Shlo 0 40
Sl ey sloiz] 5 golazsl Llxday a5 il o i
S e
5 o BB Ol e ol ol clS 5 s
Losledls o a5 g sbay s Ll 5o @ cwud
Lalid & cod @in oS ) gl 0l Cadgase
O 89 whior Rl weys VO Gl osllas
Ol @ Mgz s BB b ks 6 als
oe)ly oolaidl Comsy p Wilg oo oSl bl walys
(Gilani, 2010) w5 s ly (5 pdUyl e & jlus Sz

B Ojygot Gl L S 0 @p il
Sogeh gy ol Sopl @ arg b oS e Sge
ol Glsl Ol Bpan 4 atily 5 05h o plowl QB
S8 ol ol bl 5o O B0l 39008 5,001
Sloosed Bl WS e azlye JSie b1y 05l ol
5 2l Bpae Hials Gus b iy cuils sl 5 o
@l ol RIS (55900 i 3o 4 (liws
30 @ 98 YL aS wes o lid ey Dllllas
ol 5 aniy o cals 5 wlee comsay SB2 Ll
Sl Bpan a0 FY (g92ad o dagsr Gl 0 S
m=ts (Yousefiyan et al., 2023) o,ls ol peney |,
7 (Bhuyan er al., 2012) ) Ken g bsee (ioles]
Sy il o Slos iy yws p S g, a5 olo ol
ol golidl Sl 8 gy d Cams a0 VP B



VEY e /sl o led [p o 095 1M liyions

OhlSen 5 Lol

ghae yms ;3 6,BL) Sis Llyd o mhave e
i Lulph o atsy  aS s (Sas Sb L
slag)b (Sas SB s asy zhe 0 )8L)
Spd; g olo i pgo g olo > VY wlo )z VY Juls cals
(ks plarsay adlaie powye 08) Loz Jold zip
(Jyaze y 08,) JLils 5 (oo 08)) ilily 50,8 (5500
2 Sl gn pbl (nee 5l (So Loz o8, o
b g she hlo g ogboe CutS plpl 08 g
ol sloaz 0357 51 51 S 03, ol i b
VEO-V0- gy elis )| chawgie ooz by b,
sokad wils by S e, YW ITO 0l 0,90 ¢ o il
Sls el b lane 5 e dee VU P G obsS
Cond s Ysame o Sa 45 o FIO-0 Syils
boz oo 5l aibl <jo,8 (5,50 o8, (Gilani, 2010)
o Sy SoL SlbS  axyeS 5 s sleais L
0,99 «sloged obsS SlaSiiv, je)8 laadss L oy
b oshee bs bavgie laals g, VFO-VO o,
g oo Seli JLSe yo o FI0-0 oy Sk
JLils o3, (Gilani, 2010) sl oo 5)lg 3l 58
slp LDI83 b b ()1 wdbp5 (e G 5l 55
Lyt 4 Bl o) pl b (e pliwjes dilaie
S 29 DAt el el @ pglie 5 lweS (ool
095 5 Sl A Saaglie YU jle o Slas JLls 3,
«(Gilani, 2010) ¢l
e Voo S s ileeslel sl
99) aliz jo Lobyd ol ad Sl o (8 el
9 IS8 )3 )5 elS 08 willy 303 sy9e 5 Loz B
b Dpgots (LS 0 0,56l VY L o3,
2 Pt 5l G el YA Jballsr slayd ol
S bl O 5l elanl S s (Wias jlodilys il
ol ads gy o3V slacadle 5 @l a5l m
o) & Gwd Dygot (S F-0 al> e o balis (gs8
bl oy silweslel g o eols Jlasl Lol
Sugb) b s (S5 (sl i and jolared o]
Sl 5 o K S s 5 s b
2 05 e 3 ol Jg) g ST Sy 5 o
Jolo) sl a8 oz slo i ln ok adds ol
Wily )0 ClS s agd (gl 0l oaLaTjaﬁ.eJ(sLol
iy 55 0 Lo ) 5 g s ol 51
A ol e gile Ve gl )| g e sile B 5,4

Slles 51 D55 Joe plxil ax 5155 nl @
Cgmme Gl o @y el Codbse byl 5 )92
oL e 9 Sye (2B 5 SYsb Lk 050 Lol w0gd o
5 o5l L &y bogsse s el e o Lalis
Lglbo.x})Lf )| oolaw! Q&A‘ pae “I‘-.':’“' LgYLg Lng)
2 SE S glacdl o L bl b ke
«(Gilani, 2010) ol 55,5 ane 9 ol 55 Ll
5 GrSaliE slple) )0 sl (ezer (Sl 3]
P et eizen g ol ey 0 cllS g b
SISl palS Cax pgw e 55,955 9 cilS sla g,
ol coriml 3 sl pibolinl jpse Jalse odslojl
€5 5 UL m,b G s glesy yo by
Pl s slalis gai 5 0 slaaiz  CAE S
oiylojk o3l pals bl o blite Lals) 5 @iy
KW JE u>.>1)Jz> WY C';‘?"’

gy 9 dlgo

P ead 05 jled sl S Ojgen alel ol
50 b LSS an b golar LS oSl b B
S53tiS Slighod oyl ;o V-V g VT el 5 Lo
b b 5 55)sliS Dk S e 4 anls) Hosls
oo s sl i ol a3 ) (i
4 VY e g (SBpb AlBS VY g az 0 FA oLl e
PO 0oLy maw 5l e VY gl )l b Jleds adBo 0 4
o adly Sy il-jlsal oslr ;o jleal Jlods (6 yeslS
15 (s Lrugte 5 dimeS cinion) coliblon Lol
S el ool all Y IS e Lisleyl sl ole;
shls rmgiles Yo b jho Gee o ciolojl ac)ie
@ oS o ol osle a0y AL gy - eg) 8L
VY (SoaSIl clin WIVA amapsl Oe odssid
g 2eyd 10 (5 Ol Refile p puier e
15 05 s TR 5 VIA s ks 5 i ol
Sy S Sk

Oy Silwoslel slaosets Jolds ciulosl slaJale
b kol G, 50 mhaw ez o (CllS )
dw ;0 8y 9 22 LSS o gl aw o 8L
Slooged i8S I3 e b (2 ol S s mhas
B (P U5) sy sy Jolis (e (s5Lmonle]
s Sedib Cash) b s jis QB8 Ll o
(=lyy cadyb o o Cughb) Gl S 0 (5, 5L)



VEY e /sl oyl [ e 090 fobe Sl

T o Nes 5 Sigls b slo Sy 5 5,5l )l 5 e )]

SB Ll po atiy gy, S by, o b A
Soge g ko a1l s aw aniy o (g, SAS
Ol oo et cas Ll o8, 5l sy 99 9wl by e )8
e, Gkl Jowe B laggz jo ol glay)l ccsS g,
Cagby bl mhae jw )3 05 el O 6 F
S Cugh; (s)lel 5w 39y 4w B g0 o olyy bl
Sagb; (Fig weys elul pr g sy (ol)y Sdib s @
e sy Sl o, (s YO B YY) S
o) Gylel we)ie cd )b g LLEUS e o 0l
F-0 glas)l a4 lalas cébsl oy90 LL B pils jsbas
S35 9 ghae) S i 3 Lol plol e il
039, Y=F o)50 b g elis,l (o (55l (ol sloazy
plas jo lalas bl 0,90 LL 5l G 38 &g
Szt okl Las JEDl gl 4 byrpe sloo S
L s bl yre ilo £-0 glis)l b oo o 39, £-Y
e sm JoIS m sy 5 Bl ad Josh o599 5]
ol (Seilsnzed (T bl 5l LS 55, V0 b

L85 Do Gl ;0 59, VT a0 b

Fro o sbarey 5 S sl @l bl
yaie gy olS gl Gliwjes liwl (55)slas Slisdos
ety (Alls (39558 9o, F7) 00l a5l (5 s
Soms 5 Loz slapd, lp B yo 0, 56LS VA
s o8, lp JBSe o 0 S5kS YO- 5 Wbl 08
e 3l el g e Slhd paw mie 5l a8
PSS Ve 500 Gl G ey Slages
oS Jade soles a8 3 13 colatnl oj90 LS
095 oy O g el Sldlgw g Jo 5 Slawd pgw
555 ool 5 ol i & L JUI L lajos oy
Ghal o Cugh 99 50 (wo,0 TO) (Goluwe Cumsay ol
p9° 5 Jsl oS plyieas (il 5 moaile o1,
o bl cws (Gilani ef al., 2002) o G pas
soba 48T 2 50 8T Dyge (ompe Y VY oo S
oS s 5 Woicisd, cyms alold 5 o S Lis iy ol
Wbl 303 yme g ke slaed) lp @) )
W55 s (e e 2 45 T el 18017
A 50 (e j0 a8 V) e sle YOXYO JLls

e= e= Mean Temperature

80
O 70 . -
60 s :
gso o-oo..u..'o....... . ....oooooo.... . /
§ 40 - T - - %‘.. - - U ........."oo
= 30 . a— 0NN . . - - .
o . ~ * -~
g 20 ~ -
£ 10
0
Q > b3 = = = = Q > - = = Sy i
= — <] Q Q [5) 5] = —_ 2] 5} [5) [5) 15}
2 2 B E ¢ £ % 2 2 B E ¢ £ %
< g8 2 9 3 < £ 8 g2 3
5 © 2 Z 5 ° 2 2
1751 4 A 175) Z. [a)
2021 2022
Month

Min Temperature

eeeees Max Temperature e o Humidity

Obiom 599l (65,9Le8 Dlidod olKinsl ;o ialel Joeo owlidlgn Sledlbl -\ JSs
Figure 1. Meteorological information of the experimental site at Shavur Agricultural Research Station,
Khuzestan, Iran

basg 51 700 )0 Al s 5 ade> b J>lpe
isls &) slagge Flsl g olopes Jol ders 0 e
yagye oy 1 eolazwl b slasyg, culan (65 05lul
J>1ye 50 (155 50l w3l SC-1 Jaw Leaf Porometer)
072 Sl s g mes alo e LT g atgs el S
glos 3l oolainl b olS ibe sles ol plodl

O

Fodedg IS oliuws sas ¢ J8g IS (lime s (61

oz Sp ol dhi aw o (el esle SPAD-502)
lbades ol al>pe 0 &S o 5l ol &g an
o alye g (g 510 o (aoaiss 5T (o))
g 3,8 (asg 5110 o bals ad (5 mes o) wls
(Neisi et al., 2022) o <o ahais aw 5500 o



VEY L[5l o )les [a oz 0,98 [ ligios

oS g LioLs

Slaze, Selaa g als (e alye jo e fdg kS
‘w) O)S.Lo.c > cunls )..u..,.) ).a‘ Ll ol culive
S Jedg S sae g 2LS be sles by, asls
o o cme (6 kel WS Bl abgs gl al>ye yo
Lis cbls LgLﬁé%)U (e (el oais 43|)| @L;)
0,8 ee @il o Slee Slio gl cme 5kl
Sas @lg> joeb al> e o alS b sles (i)
Slare, Selaa g als e aloye o e LSy kS
oy O as cails 8 Slos 55 o8, il g ol olis
3o slase, Colan g e kil IS sae il y i
(w‘ R WA 43‘)‘ GL.:) Sgs )‘éu;l.bo 4.»:9? )5'94“9. 4.1.’>J.o
asls éjil.o.c Slew » ).u S ST o J.A‘}C M}J
b ey alS ile sled () 9 Sles
D¢yl gime ()bl

Slaw J).o u'“"l'.’.)‘ﬁ d.))?u )l od.a" Cewddy @Lu
s Ol den o Jlo S as ol lis asdlas 5,40
Slrogess J1.(V Jgaz) 0g jlo s culiley el
0, See Slao p (CublS jus) (o) (55lwoole] Calisee
Oig gl il asls gy o Sles s
osire gkl B glyls slag, coloa 5 aLS
‘Lg)LfLi.S LgLﬁéi)U 6‘)‘. .0 Je.)p-) slas QL""" Lg)b@a.o
wls o0,8les Slao i 5l gl e gkl B
2 Mg, Sulaa g e g lS sse (w0 Slee
o, es a5 o8, Sl g ab csslin woye S mhaw
W}J LgLoo ‘;‘M’Lbﬁ ua.?-Lw ‘o 0)514; ls
osire (adgs j5eb al> e )0) glaisg, Colan 5 aLS
Slhe @lp 3 owin e Sl Seny g
sl il y jasls (g o Sles by o Slas
slayy, Solae g Rede)lS sue (ol by
O Jgaz) wsls Hlis jlo e Ls)LcT SO

GG & ol ol dlle 95 (2 Sile anlie s
Slowt 4y bgy e LS o o5 BIFA lieds ails o Sles
0l ,Z VY clls )b e S S L e i
Olyeeds ails o Shoe (0 3nS 5 Wby 50,8 (55500 o3,
JUls 3, o oloys VY clls &b, o)y codb

oy

, (Infrared, A AZ-8866 Instrument) ;o3 g0l
2l gyped by ST 5 ades b LT ol
G503l ol (gm0 S alold jo L VF LY celw
sleaig colod (g o, Sles Syalp yohiieds ol
Sy by 3 S el me e o coles
Oyl oK o ols 1B Sl g il (Sglg0 b
D59 gemdw a0 Voo gles o cele FA Sowa
olS lepplal I Seuls JolS gilwlos 5l G a6al
A dlime Sl atls g del Cassay als o Slee
Jboy lanl isles] slaesls Judow g asjos jglaieas
35 5 Gialesl lallas 319Ss 5 ooy wjs og
o oy )b gesl 5l eolaiwl b GialesT sl e
4355 e ¢ (Aalaee Bazkiaei et al., 2019)
slr ol SAS )bl I3l b oS ye byl
ol mhaw jo (S5 o3el 5l jlard 5eSiles aumlie
Excel ) JuST aoliy 5l o ,loges pusy sl 9 duoyo
Lo Slao o (Ko co o 0l solazwl 2013

Al plel SAS l53le 51 solawl

o Shee ool wib)ly asos 5l oawl Cawsa =l

S 5 Seiglshyge i (5 5 s 3,5kes s
&slwoole] calises (slaogais I aS ols las Lialesl Jol
SHldsre Slaijs, Colar g yie 8y lS sae wuils
8L slagu ,b (sl oais a3lyl gols) 9. Hlo Sxe
wils o,8Skee Slao 5 gbsre sylel IS S
5 oo, lS sae wiley aslh (g o Sles
wile o Slas 55 o8, Lk gl g ail glass, colos
5yl lS sae wiloy aslh (g o Sles
o) wols oylis o sae (g ylel B (glassg, culoa
Slas P ey P Oy J.a‘ﬁ.c U’“‘M)’ (w‘ odlD 43‘)‘
das wabloy jale (g 0 ,Sles dily o Slas
@S g g 8 sl cale s e IS
9 ) O Ses il o Slos ool il s 4500
5 ol 05 355 ialesl p3 Lo 5 Sl g i
(cilS ) e §jlwoslel calisee slooguds 51 6l
sas g als o, Slas Slao slp 6, cae (5 kel DS



VX ke I dsl o)le o3 lear 098 [oMe liios T Ses 5 Suigln et o Sy 2 L &L 5 e ]

CJ).: 'alﬁ)‘ B axllas S )90 Slas » 6)UL~ LQLQCJ)[; 9 O2R) (5)L.~JOOLA—| L§L°°5"""‘ )_,l s.,S).o g}“L‘)lj 4)).70 -\ Jj.\>
Table 1. Combined analysis of variance of the effect of land preparation methods and transplanting dates on the studied traits of rice cultivars

Panicle emergence Grain dough stage
Source of variation df Grain yield Biological yield  Harvest index Canopy SPAD value Stomatal Canopy SPAD value Stomatal
temperature conductance temperature conductance
Year 1 66359466 341254810.7 ™ 25.5"™ 34.51™ 1137.74 ™ 185.95 " 96.04 ™ 229.97 ™ 2129.77
Block (Year) 4 73190 ™ 3261680.2 25.8" 1.88 ™ 6.30™ 78.90 ™ 457" 249" 73.54 "¢
Planting bed (A) 3 2730793 5504489.9 ** 94.6 ™" 79.49 ™ 11.68 ™ 1014.55 6.71" 1.61™ 610.03 ™
Year x A 3 455230 927876.4 ™ 69.1™" 60.81 ™ 22.65" 1573.70 0.04 ™ 529" 1176.42 ™
Error A 12 158449 1326933.2 3.6 9.25 5.51 46.32 3.61 2.14 52.85
Planting date (B) 2 3002961 ** 19566126.5 ™ 1.5m™ 0.79™ 210.96 ™ 37982.65 0.65 " 7113 1365.66 ™
AxB 6 2005248 5981298.6 63.3™ 32,13 ™ 14.34 ns 3209.65 1.86™ 9.55™ 444147
Year x B 2 498751° 8299319.8 ™ 81.1™ 111.63™ 58.67 " 152.43" 0.10™ 36.74 ™ 33377
Year x A x B 6 559558 ** 2368746.3 ™ 78.6™ 14.05™ 3294 157.29 ™ 0.15m™ 10.56 ™ 237.13 ™
Error B 32 124947 846175.1 10.8 4.88 11.46 35.28 0.70 1.66 44.58
Cultivar (C) 2 38808954 173683931.0 ™ 250" 135.59 ™ 12.81 " 1176.14 ™ 141" 0.05 " 56.46 "
AxC 6 450026 * 918490.8 ™ 449 40.45™ 14.83 ™ 675.72 " 2.94 ** 332" 1266.03
BxC 4 337179 " 46537258 88.4 ™ 6.01™ 21.61° 3793.13 1.29m™ 3.04™ 3964.96™
Year x C 2 8021912™ 135864.9 ™ 684.4 " 39.86 ™ 41.57™ 590.00 ™ 0.13™ 0.66 ™ 255.87
Year x A x C 6 1635476 ™ 11145358.4 ™ 89.6 ™ 6.40 ™ 23.83 ™ 298.19906 ™ 0.09 ™ 1.40 ™ 103.11°"
Year x B x C 4 1197633 ™ 2498478.9 ™ 92.0™ 38.30 ™ 31.58 ™ 512.38 ™ 0.14 ™ 3.78" 146.91 "
Year x AxB x C 12 627951 ™ 3176538.9 83.0™ 16.63 ™ 11.56 326.13 ™ 0.12™ 1.72° 104.73 "
AxBxC 12 411315 ™ 3871488.6 98.6 ™" 27.54 ™ 3045 1106.11 ™ 2.84™ 2.86 1289.97
Error C 96 107463 661498.0 8.1 3.34 7.27 43.94 0.94 0.81 45.13
CV (%) - 7.26 7.55 6.75 4.81 6.83 5.44 3.79 3.46 6.35

™ “and " Not-significant and significant at 5% and 1% probability levels, respectively.
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Figure 2. Land preparation methods X transplanting dates interaction on grain yield (A), biological yield (B) and

harvest index (C) of rice cultivars. Means followed by at least one similar letter are not significantly different by
Tukey’s test at 5% probability level.
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Table 2. Correlation coefficients between traits under land preparation methods and transplanting
dates conditions in rice cultivars

Panicle emergence

Grain dough stage

Trait" GY BY HI
CTez  SPADp:  SCpe CTps  SPADps  SCos
GY 1
BY 0.807" 1
HI 03817 -0.227" 1
CTepe  -0216"  -02417  0.055™
SPADps  -0.296"  -0.324"  0.061™  0.256" 1
SCee  0.04™  0.004™  0.043™  -0.10™  -0.274" 1
CTps  -0.249"  -0291"  0.086™ 0272  0.272%  -0.032™ 1
SPADps  -0.201"  -0236™  0.04™  -0.004™  0.122™  -0.097™ 0.002" 1
SCps  0.097™  0.145"  -0072™ -0.073™ -0019™  0.125™ -0.127™ -0.127™ 1

", * and ** Not-significant and significant at 5% and 1% probability levels, respectively.
T GY, grain yield; BY, biological yield; HI, harvest index; CT, canopy temperature; SPAD chlorophyll meter value;
SC, stomatal conductance; PE, panicle emergence stage; DS, grain dough stage.
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Figure 3. Land preparation methods x transplanting dates interaction on canopy temperature, SPAD value and
stomatal conductance at panicle emergence and grain dough stages in rice cultivars
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