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Introduction

Wheat (Triticum aestivum L.) is one of the most important crops in the world as well as in Iran. It has
experienced many improvements in terms of yield and quality traits during recent decades. Wheat, like energy, is
known as a strategic commodity and is one of the important indicators of agriculture. This plant has the highest
area under cultivation and production among other cereals in the world. Planting date is an important factor in
crop production because meteorological parameters vary with changes in planting date. Delay in planting is one
of the problems that is common in almost all wheat growing areas of Iran and is one of the main causes of
reduced yields of wheat cultivars. Yield reduction rate varies depending on the delay in planting and cultivars,
and the results of some experiments indicate that this amount sometimes reaches more than 35% of potential
grain yield. Phenology and growth rate due to their effect on duration and the occurrence of different stages of
development and the environmental conditions prevailing in each of these stages, are the key point of adaptation
to various environmental conditions such as delayed planting date. This experiment was designed to identify the
changes in yield and yield components and phenological stages of new bread wheat cultivars with different
growth habits and to investigate the possibility of introducing cultivars compatible with delayed planting date in
the region.

Materials and Methods

This research was conducted in two separate experiments based on a complete randomized block design with
optimum planting date (6" November) and delayed planting date (6" December) on 10 new bread wheat
cultivars with three replications on the research farm of the Seed and Plant Improvement Research Institute in
Karaj in two years (2016-2018). The bread wheat cultivars include Pishgam, Heidari, Rakhshan, Sivand,
Baharan, Sirvan, Parsi, Mehregan, Chamran 2 and Chamran. Yield and yield components such as number spike
per m?, number of grain per spike, 1000-grain weight were measured at the end of the growing season to
evaluate responses of the cultivars to the various planting dates. In addition, the phenological stage was recorded
during the growing season.

Results and Discussion
Results indicated that delayed planting date from 15" Nov. to 15" Dec. caused a significant reduction on

1- Phd Student of Agronomy, Damghan Branch, Islamic Azad University, Damghan, Iran

2- Assistant Professor, Department of Agriculture, Production and Technology of Herbal Medicines Research Center,
Damghan Branch, Islamic Azad University, Damghan, Iran

3- Assistant Professor, Seed and Plant Improvement Institute, Agriculture Research, Education and Extension
Organization (AREEO), Karaj, Iran

4- Assistant Professor, Department of Agriculture, Production and Technology of Herbal Medicines Research Center,
Damghan Branch, Islamic Azad University, Damghan, Iran

(*- Corresponding Author Email: shahramrezvan93@yahoo.com)

https://doi.org/10.22067/jcesc.2022.75720.1151


https://jcesc.um.ac.ir/
https://doi.org/10.22067/jcesc.2022.75720.1151
mailto:shahramrezvan93@yahoo.com
https://doi.org/10.22067/jcesc.2022.75720.1151
https://jcesc.um.ac.ir/journal/about
https://jcesc.um.ac.ir/journal/about
https://orcid.org/0000-0001-8738-2264

YEY by € 8)lowd Fo s eyl ! (£y5 Sloaidgis 4 pmis YOV

grain yield (from 7485 to 6066 kg.ha™), number of spikes per m? (from 698 to 605), number of grain per spike
(from 28.5 to 25.8 seed), and 1000 grain weight (from 41.1 to 38.4 g). The interaction effects of planting date
and cultivars were significant on grain yield and yield components. The highest and lowest grain yield belonged
to Pishgam (7436 kg. ha™) on optimum planting date and Chamran (5842 kg.ha™) on delayed planting date,
respectively. Delayed planting date reduced duration of planting to double ridge (from 736 to 641 GDD),
planting to terminal spikelet (from 982 to 886 GDD), planting to anthesis (from 1608 to 1457 GDD) and planting
to maturity (from 2456 to 2265 GDD).

Conclusion

Duration of different developmental stage is very important for the formation of yield components that
determine the final grain yield. Although these stages are a genetic trait, but they are affected by plant growth
conditions and environmental stresses, climatic factors, especially temperature and day length. Our research
showed that delay in planting reduced grain yield by 18% compared to the optimum planting date because of the
reduced number of spikes per m? and vegetative and grain-filling periods.

Based on the results, in cases of delayed planting date (unfavorable weather conditions, insufficient planting
equipment, etc.) in Karaj region or similar climatic regions, early maturity cultivars such as Mehregan and
Chamran 2 and moderate maturity cultivar like Sivand are recommended in order to minimize yield loss.

Keywords: Grain yield, Growth-degree day, Phenological stage, Planting date, Yield components
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Table 1- Some characteristics of studied wheat cultivars

No. Cultivar  Growth habit  Suitable growing regions Maturity group
1 plRin Ol 3 ol 022025 U
Pishgam Facultative Cold climate Relatively late maturity
5 S Onli 3y o8] R
Heidari Facultative Cold climate Late maturity
3 olis,) o)l Jine 51 oy bwgie
Rakhshan Spring Temperate climate Medium maturity
4 Hg o)l Jize ld) oy bwgie
Sivand Spring Temperate climate Medium maturity
5 oblke o)l Jize ld) oy bwgie
Baharan Spring Temperate climate Medium maturity
6 Ol o) Jtae w1 oy bwgie
Sirvan Spring Temperate climate Medium maturity
7 ek o)l Jaixe wldl 09
Parsi Spring Temperate climate Early maturity
8 OB xe o)l Sid g )5 ol 009
Mehregan Spring Warm and dry climate Early maturity
9 Voles o)l Sid g p 5 wldl 009
Chamran2 Spring Warm and dry climate Early maturity
10 ul)‘* °)LQ)- Suis 9f )f rV:"lBI u*029)
Chamran Spring Warm and dry climate Early maturity
=15 JW 93 55 lalejl Joxe S (olonsd= 950 148 Olwogas -Y g
Table 2- Physico- chemical properties of soil of experimental site
L SBedy  TRIBeh el B s U e s
J ; Available Available : - H EC
v Soil : Organic Total Nitrrogen P (ds.m™)
ear texture potassmlm phospho[us carbon (%) (%) :
(mg.kg™) (mg.kg™)
1396-97 P? 206 8.5 0.57 0.05 7.9 2.12
Loam
1397-98 P 200 7.6 0.44 0.04 7.8 17
Loam
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Figure 1- Variation trend in temperature and precipitation during planting to harvest (A: 2017-18, B: 2018-19)
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Table 3- 3 Mean comparison of main factor on yield and yield component in two cropping seasons (2017-2019)
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date 3 6066 b 38.4b 25.8b 605 b
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Means in each column and for each factor with a at least one letter in common are not significantly different at the 1% probability
level.
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Figure 2- Mean comparison of interaction effect of cultivar and planting date on grain yield and yield component in two
cropping seasons (2017-2019). (PD1: optimum planting date; PD2: delayed planting date).

Aby joyda > FYY 4 pgwye CullS o)l 53 AS) joymdr > VIF
(Sharifi, 2016) i ,-5 (f Joio) cib Lials ol cuss
u) Lthbu.)L_c l_s PA_IS PG)‘ K9y » cusls ("_0)1) Aw (o) b
e oS lm @l ampy Ol a5 08 ()15 wlise
sl ol 395 (B (il shwl) gl cudls )b 5 sjloo)lee
£33 dogs 5 Bos 1y Jgl cudlS gl oibuoyley b JuaSS 5 oy
ol oyl g syl )'-”L @ (pow g ped CulS Fu,li b Cadlas) jub
o ly s 2yl a3 4B (S yrb 0 5 SYsb
aalllo b 3 (Kirby et al., 1999) o) Ken 5 (o) sy ol yon

S359153 Jal yo
ol So39ed ol dlw 50 (sboodly S0 uilyly 4y
Sgod cilisee Jolpe o ol blize 1 g pl8)) ccuslS go,l as sl
Jordemy opSilie (sl onis &) gols) wizily (o)l gze il
P g cdls lage )b 5 goi cilie Jolpo o sy sl 085
2o 5l as ol s gl ] odds &I ¥ Jods j3 awyp )50
2 a9 (S yorlo sl o) A oy ke p cudlS
31 hie ol csls L3l L g sg Hly dxe dops o Jlein] prlaws



FEN o Gl pus ooyl (S 3alaid g (o215 Slmoguas (iSTy o)l 5 g

Jorma2d WOV d pogu e CullS )b 55 L35 joyma > VFHA
L5 codls 0)90 (F Joi) bl ialS (g ls coas s 13,
(489> (St 2 yor 5 JB) (odngy Al yo 93 Jolid SLidlod)S
ol Gl bl (SLidlos)S b 459> (S ) (ol
29 =9y 093 J3b 1 Jele (n Fare silo)lee s &S 00l
Al god Sy o (laee Jolo (5550 Lo (ol 090
2 53U 5l a) o Jlas 4 (Slafer & Whitechurch, 2001)
Job LimlS 5k 5l Sladles S b cusls 0,9 Limls  culs
& (Lo Gl B) (ol 0)93 5 (csilwoslee S @) (g 0393
Ll 0l

IS GLadlosy S b oLl aditns j0obs o (Sloj alolé
Ao paS b 55 Slas y JIS 5 Sojgsid Jolyo ke
Cowl (ySon als g pl 04 0lisS" (GONza Lez et al., 2003)
ladoy Sl ass 13 0,55 IS oos 4 Il 98 Coge
53k ptalS qyeste )3 Al Sl o] Jld 4 5 s )3 49k
aly a4 s ye 3 eolatwl gly (B olie dlge aid ] baass
3 0y93 Job (Siks b pialS 5 Sles g Aibly anily
Jalal ) o)l cze (Siumon ald 3, Slae Uy Jlislos 551 18
oidlS Jolgs 5l (S duy ooyl 4y 5 (Kamali & Sharifi, 2010
A3l 6l oS )5 ails 5 Sles

Ly a8 ol s b pasS il p6)) (g5, claslllan gl
s 3l U Sl o (sl 0y 3y —am 0 S 55 8
U il canps S yoas b sl clas gl o Lialsdl Sy
S sne LS Sl b (S b cdls g Sliles,S
(Sasani et al., 2019) cusls

L cdls adspo 5loy90 Jobo sloosls <80 uiby)ly 235
ol sk y1 clS G g o8y lize 1 a8 ol Lt Lasles S
ol 4yl ulis) 2 (o)l pixe duopd S Jloin] s )0 dls o
tols o pBiy v 8y 45 o ol oaly (1 Ske duslis (ol
PV ooz w8y 9 oYL by jomd 0 WO b powpo sl
Syt 5ol S o ieS by G9ymee > VWFY L (6,8 s
2 el 4t LY K] 2l 1y Lasles S als o & ()
L )5k pL5)1 )3 0)95 (il Jobo addllae 3590 bl )6 95 o
(¥ JS3) 35 p.5 maldl b )S5Le B 51 iy Jaine g 3 pes ol
LByl o gl ol o csls gl o el (S5 LB 4l
D955 3 gm0yl Cilisee

adoya 5l 5L 0y90 ) Goymand 6 Ls bl )b
Wil o 0l A 0y 0y9d &ly 0 S Sawy U Slidles S
ol gl 85 (28l pials b)) a2y ArA 4 ATA ) 59, a8
o 0 b 0)93 Jobo b Al 0 Shes it T 4 e
Ul 3y Shae e 13 (93bj Cumnl s ()9 2 (5SS g

23U a8 w0l Lt a8 Al 9o Jolye Job g cudlS gl 3]
Sy yob Sl p3Y M) joymanyd (il G CuBE
s L bl ol pials’ ol g ad (cw)p 3)90 pB)) 49
WL5dged 4l dPL sbeus o (gl yle 5L u,wﬁb

W9 (S p b el 5l 0y93 Jsbo slaodly uib)ly 4 jos
a2 pLE) (e glds o 2> LS (g )90 PS5 B
a8 (sl sais allyl guls) 09 (g)b pime o pd S Jlozs]
5 Ol S S D) Jomar P FYY g VAT LY lher 5 plRiy
N ol ad>po ey Sl oY (Sl b S
wole ghyls plRiy o8, (¥ Jodo) Lol [olaid] ags 4 1) 4840
ke by (003 ¥ ol 08y 9 2 ouldl b )5l 5 (ol 08,
il ol ol S L s o Bl LS 5 o)l 13,
soads U clS o0 b 45 el o3l ol Cilises clalllas
3 Ssb (el 5 Al 2y ol L 6Bl o lSy> (Sinr
(Jalal Kamali et al., 2007; Stefany, sl o o)les pl3)]
Onlin 5 Slie ) (giloo)lee jli b L3l 5> el ol 5 1993)
2 U e g cslS ozl o oS ¢ pobdy Conl odd 4 gs
gy Ay 0)93 Job (b S Vol g 49> (S yoels
Sl 0ad Glo yob cnlo)lee PB4 s iy g wliano )|
Oglis sl 03955 ol (s3lun)lee L el sl iz )l &S
U 5l )90 4y joymaayd Jas o)l pB)l (y )3 odosrnlis
o Lol (iSly & sl (Sos 5 alSgy (St yols Aoy
Lol (S5 B3 g (0,28 5 5 Jobo 23bo) amo Jolge
(Acevedo et al., 2002) > 031> Caud

3y9-0 M5y Soymaayd 45 3l LS Al 93 (ib)ly 4 jod @l
g el pials wls 1 pab b olesl dodin yerbs (sl b
D9 I3 e (Sged ko ye (il o B B Sl (ile s
4 Y 5L 5y a8y joyae 3 CudlS )3 53 B L oS gk
dlie Geizmen (¥ Join) cb (ialS ad) joman 0 MS
5l Ciliseo pL5)| s (sl sine M a8 3l ot P uSibio
Joi) 39 (el dodiin jorle (sl 5l )90 A8 G9ymayd slas
el Syt ol Ly 185 o5, 305 o onliie oS ghailen (¥
S pa by joymdayd & (el ot jorlo Al po &y s,
5 Pl Bl 45 g psboer i)l 5l adlllae 3590 pB)I plo &) Caps
OB e w55 5 YL (48) So;ma2 3 VN 5 VVF) gy
ol 2y @ 8L S5l 5 (03395 08y 4S(43) jgymd ) ADF)
Lsly g8 e (sges Al yo & () Sl |y A5 G95m42yd (npeS
(¥ Js2)

Cuils oyl Sl as ol L Wodls S pe wilyly 4350 auls
gl ) SLidles)S Al yo b cullS 1 o) A Goyman)d lade
1 hie ol ecals 3 L g 39 S gime oyd Sy Jloss]



YEY by € 8)lowd Fo s eyl ! (£y5 Sloaidgis 4 puis  ¥AY

S 11,3 5l 5l & atwlis zesw anl s 1 S o JolS
a2y gk asee llpd ol g e loj ©de > Al
zbs (Hussain et al., 2012) aub o LL o] cusls lo; &
2 Al caslite S5l (St oloj o8 2 ol dmgly
4 e udlS )3 3L jo, Fr a8 5ygb @ ol B9 4 S
L obis) (Sharifi, 2016) wd SG3olg b (Sduwy >yl 3o, &
A5 0555 )l ges il sy 13 od 35 8ilie Sy oo
Aby 0393 53 g yieS gy 0)93 32 (53 S )3 lod (5 Silee
1 S 33 ) sl S Gl 3 e s 05 3
Sl A g (odl) AD) 0)93 gy by 0)93 (LS s el
3L U csls ol a8 oy olis gk Sllllas 3 paiS
Bl e )3y 4 (psb 4 )l 0L 503 g 08y e
(Ashena et al., 2016) 1 50 Jolyo Job 13 LAd pusd g0
dad j0 |y dlpy ClS Fu,l e glod ili8l 50 500 ol
G55 5515 LacadlS Gl & ad 55 Sojlys S

.(Sikder, 2009) x> s

A bl o olyen 3)Sloe JialS boyed (ol ialS g 3l puiS
Gils pl5) 3,Skos LlS Jlais] LY 51 Sy yol ol dusym
0 Jyi2) 33t sl cai

adllas D)5 0 CudlS o)l g0 y0 &S o L Limed oyl o
(> 5 pBda) Ol 8y G L pB)l 55 (odag) 0)50 Job
ot L Byl Ll (SLadles S5l LB U (odulj 0)95 Jsbo gyt
Jormaeyd ) &l (A 093 Jobo (T JS) 390 00 43
=5) > 5 oYL (328 joyman ) AOY) pliny 8 53 joi ()
(¥ JS5) 92 5lade o3 a8 (455 9542 )3 VFY) (B e

Sy U cusls jloygd Job slaosls <8 e uilyly 425
g plE))edls (slago,b o Cglis &8 oy (Ui Sojglg 528
) gulis) 3gr 6yl gixe dopy K Jloin| oy )l flie
oy 59y —do 0 &S ol L ooy 1Sl duwlie (Cuwl ol
33U g poye oS oyl 53 iy (S b catls
pLB)l ol s 4 S 59 5oy > YYEQ 4 YFOF L jly iy
PSS 0)93 )3 1y 395 (S5 0y93 (Sl S 3 puiS Lilie

(VFAA-ITAT) o155 Jlw 93 55 08, 9 CdlS g,U il Cou S99 Jolpe il dmulio —£ Jouo
Table 4- Mean comparison of duration of phenological stage as affected by sowing date and cultivars in two cropping seasonds
(2017-2019)
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Means in each column and for each factor with a at least one letter in common are not significantly different at the 1% probability
level.
% S-DR: Sowing to double ridge; S-TS: Sowing to terminal spiklet; S-Anth: Sowing to Anthesis; S-PMat: Sowing to physiological maturity.
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Figure 3- Mean comparison of planting date and cultivar interaction effect on phenological stage in two cropping seasons

(2017-2019). (PD1: optimum planting date; PD2: delayed planting date; S-Anth: planting to Anthesis stage, S-Mat: planting
to Maturity stage).
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Figure 4- Duration of different developmental stages in bread wheat cultivars (DR: planting to double ridge; TS: double
ridge to terminal spiklet; Anth: terminal spiklet to Anthesis; GF: grain filling stage).
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