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Effect of autumn sowing date on growth and seed yield of sunflower (Helianthus annuus L.)

cultivars under environmental conditions of the north of Khuzestan province, Iran

‘sw‘j’.})\f A-«:-U.:...u

ol

.o
Pode 4yl Ok Ol Jloi Ll 5,5 (Helianthus annuus L.) ofs ST o6 als 5 Shee 5 455 o5l Sl 50,6 510 F ) el (et 80
YO YOF :(F) YP .0l 9l £l

T IB 50 (55155 BLAD o O ygma (i lo T OIS LT pLE 5 4318 & how g 03wl Sl gu s 1wy sobie 4

L 9 S333LES gl § Oldod 357 50 55 (1FAY-4A § 11FA5-Y) ely3 Jlo 33 Do 4 5155 dw b Ilai Jol™ (slas gl
SOLTY (OLT 10 pgo T <300 10 (ya0 J3l 192 5a0 10) Sl gu )b cdd old (59908 ole .l 11 Jgd30 3bT b0 b
JLw 90 s 50 45 310 O zuls . Aidgs ([Kogs™ 9 & « w595 ¢ 5 350 (5 33T) 01 DUT o8y i Jolis 81 ol 9 (13710
(590 1VA) Ay 088 Jgbo (0 4659 0a T 92 080 9 OLTY e il o sb 4 bga s (595 7+ F) by 098 Jobo (o il SalodT
SRl 4010 5 339 9 G sbad (bl 33y b OIS STLST P51 4™ 35 . 099 7 5 183 9 39 368 10 Sl ooyl 4 bgs
O =08 9 (Ao 38 FYIA) g1 g oAl 10 KL pB )l &gy £LaT 51 bl Sl gilodT Jlo 90 & 50 Culils” G sl 30y sl
3 010 LT P61 (g Al o Lio (33T 10) BT 9 (192588 10) J9l Cudls” SBGu 36 35 Cud j 4 41D 5295 O a0 (M 33 TY/Y)
JLw 93 3 50 il ) &1 5895 O w0 (x5S § oy skt (M 30 FA/+) & 8 9 (30 FI/R) 53T pB 51 ¢ siabodT Jlo 90 58
YA0A) o595 § (LI 38 £, 9ks” YAYY) U5 53T LBt 31 (592 58=5 Y0) ol il gyl 38 4610 & jKhos il alo3T
Doy Logs™ 8y 9 53T 10 Culls™ Gy 49 Lga g0 33 (HLEA 33 p Foks™ YIY) 4ild 3 Shos  Blos 9 ol sty (HUED 10 p 5 gls”
Tl oulBl Ts1 5 30 g0 o181 6 392 08 10 SBZu 16 30 (b 331 3390 OIS ;BUST PG 030k CuiS”™ 3486 91 g5 bl »

ol cwlio Oliw 395~

BT 9 Sl Olo ild 4895 (B yad fgh (Slod (OIS ST 1 suuls” (slaelg

Al e s 5 Jlg 4 5 ol DS s o e VA= ¥54N ) ol Slidiond = o Sl o s llls VBN AN b VRV il s 6
Ol ed 32 (85058 a5 5 o5 seT (Dl Qs J 52 3T o e wlin 5 (5555WS7 25501 5 Dl 557 e ok
(kalantar.ahmadi@gmail.com :«G5 S )

Yvyo


http://agrobreedjournal.ir/search.php?slc_lang=fa&sid=1&author=%DA%A9%D9%84%D8%A7%D9%86%D8%AA%D8%B1%D8%A7%D8%AD%D9%85%D8%AF%DB%8C
https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.4.2.9
https://agrobreedjournal.ir/article-1-1271-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-11]

[ DOR: 20.1001.1.15625540.1401.24.4.2.9 ]

\Fey OM}GFﬂ)@‘rﬂ@?;)f—m«:{Jl?é“d‘ﬁ‘&bj(‘jl—“\{fu"

FoS awlis .(De La Vega and Hall, 2002)
Ols KT ola OLT sl b g 68 bilsl glacsls”
S 5l Ol 7 e sls s T Ll 5 s
Al e g Jmlsl B LS o Sl
sl Lls s wbT e = (Lietal., 2009)
Bl C,_.‘.S'Ci)l_?j_:gd aS sl Ol lal mde o sa
W g e VY ola VF el 45 Y9) Ol 4
Aol S usy 03 d b jtals Eoel (Y o
FIV) als 5 QLS s 5 Y/0) ey 3 Shes o 2é
AT iy il VY B G )6 s (LSS s
e b Bl S 51 0 KT oS &8 i s
b 53 15 slas Lal el Jlay g5t IS s 6
)ﬁlaa&)aybaﬂwﬁlsoﬁﬁa)j:
s (Anastasi et al., 2000) bl oo B35 CokS
03 - aS Coulesls QLS sl el o o
3 Shoe 2alS el 0l LT Cosls fu,0
5 (Ozturk et al., 2017; Tariq et al., 2021) od_i 45l
S OT o Gladeal S 5 5 (655 Ol s
5,8 oo 13 A3 sy dl e 3 Lasa sles LU
e 55 a3l ¢SS s (Tarig et al., 2021)
Ol s 0l KL T 050l 5o )le coiS aslie
5814535 Saldon i 5 Ol e 4S5 Al 2t e
0july CoiS dn o o)l CiST 50 8,05 sy
3 5ee 5035 S jedygn dlge A5 503y ik
Glos [ osml iS55 0l ST (slads s il
ol sbes (Kaleem et al., 2009) 5 5 xS 152 ol
O‘)jiiuT)J‘}:;_«ﬂ‘}:é o dS 3 gda J_ﬁ‘};j‘é
o s Joes 13 KT ity 35 55 505
A5 T 2 Jolad oo O e 5 e ol s
Akl 5 4 Ol g e ) osle CAST 0 s i
Syo e g3 el o 813 Cond Jaona Jule
.(Baydar and Erbas, 2005) > 3% o aails 4 03,4
PO RPN NV PECHPUPE
3 gy Ceb il rt—;)‘ Ol s pd o CiS

YY?

4ok

0T dsmamn 5 5 013 KBTS 4ai 5 )
Slas ¢ Sk cles dhaz 5 oo Lol 3 4 sl
Al 0By o5 5 B (LB R ,L) (el
Ol e 53 S5 Jsl s ik (Ozturk et al., 2017)
Joelse i 5 035 Ao y3 945 Ols KT &l 29,
5 VY e e GBS 5 e
.(Balali¢ et al., 2012) Lol o Lo 3 VYA

23 5dmn 53 013 KT oL o pllas a5 A2,
3,8 o se oS Slw a3 VAL YE LLes
AU Ces 0T Jliul LI 5 5 (Awais et al., 2017a)
(Kalyar et al., 2013) 5,8 oo 51,5 8l i Lyl 5
S5 Sla S5 s o) S s esdls
3 % «(Wang et al., 2016; Awais et al., 2017b)
o Sl e ALS Caliies glaas 5 (5 53
(Agostino et al.,, a ol azils by 55 o8l O puis
ol #Ls ¢ 2012; Yang et al., 2014; Jan et al., 2017)
Ll 5 s 5 e 55555 55
3L OLalE (6,8 5w gla 1Sy 5 olss 5 T
Slasls Saewy 5 2 0l .(Wang et al., 2016)
s OLALS ()85 o — slaS 5
.(Nasim et al., 2011; Lietal., 2014) & 45 s

‘_;u(\,ul,}@;ouj‘&”u)ﬁw\f@,u
Glacals s .ol HIIE 56 wils 5 Shee 5 il
38 e el 5l e oLSa 555
Sl Jaomn cap 30 53 (LS JS ity
dt_.zxrl_i;gj_igsug_:{,”auﬁ\i_;
15 oS el sl 53 oS0 LS
3 gben JSia Jlas 5 slacade Lol s
> (Barros et al., 2004; Grenz et al., 2008)
lejifL_:éTd._}\; Dj_ilaﬁ Ji.AL_fsj\}_a — 7
ALl e g 6,50 slacis s
somb sl am o L s dby e d b 5o

23 bg e (SUdles 8 5l da B Ol el


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.4.2.9
https://agrobreedjournal.ir/article-1-1271-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-11]

[ DOR: 20.1001.1.15625540.1401.24.4.2.9 ]

FYO-YDF V) et NS s Shas 5 s posul SB b 1"

52l sl 5 Ol Ol Syl odas idw

,>|J~_1§;,3|U1J_;}4_:;gupww,\_;f¢_;§.\_f
Fr oS Ll g sl e 0t sl
c@gu;;wupgbﬁ)uwuﬁ,gw
Oliwl 53513, 5 lsl B Caigu syl Lawlsl 53 C.\:f
4:-'#‘55(OJJJ‘)'—V')JJJ))'LS‘O}LGU;LAC,&\)}
@K@f‘&lﬁdwubj)‘m@‘od&
S 3,15 3 g 5 aiddate 5 O3 KT o 5ul S S
MLM‘)@)UM\;}JW})W&&‘}S@
OT el S, 5 s 4 5508 5L e gdleay
cjujguu,pwjaa-\ﬁr\:u|6uw)j4;4>j
L;Luw_:gm);)bﬁ\_:ﬂru)bjﬂwﬁ@

L oiale)T ol Ol g5 il 55 Ol 55 150 (6N
S o 5 gl o 01, KT xS OISl Coua

s aslilE ) pl SlenT &Y 5

W #g) 9 3lgo

> kas posly ST )b S g p 5 site &

)gL;,\y'L;uo;oj,qw:iuﬂou)iwru,t
LSS e b ol JalS slaeS ok - b 6
S 53 (WWAALSIVAP) el Jlw 95 Sus
ST oo (b mlin 5 650587 25501 5 Dlados
a3 YY ga o 3 TY Sl dlae ool
e AY g 5 adBsYY 5 a3 FA Ll a b
L;bbujuwt.uu\;\f\ﬁlgg,;cbj\
Sy Sk Kl L S ans 50,5 ol
s @25 Jale ddl on mad ¥ YO
e V0 e sl 5 10) CoalS 5L Cia
Jle 5 (3TN0 5 OLT Y QLT A0 (o ga ¥
S50 ST 0ls ST 5y ey Juls 331
Conby Ao (LSS 55, 50w, S5,
oSG IS 5 GalesT s dsb s Sk 5 bes

YYyv

osd\ew .(Ahmed et al., 2015) us sl g OT 5 Shes
&l gmen 5 4l a0 g e o casils 5, Shes
,;-ujesﬁ,uﬁ;jjdqu'@)u);45\.5&;3)
A sl ails 3, Shes jtalS Eel csls s
5,135 (Abdou et al., 2011; Ahmed et al., 2015)
s 3, Shes 2alS 35050 5 534S Conl ol
03 5= YU s 6,50 lac s s Ql.sJi:LzéT
O ol Lo s ddyep dsb o lea glas
ol GLidlos S 51 dm a5 Ol e 2alS™ 5 Las
pL5, Jasll s .(De La Vega and Hall, 2002)
) 53 ol Dglite ST 5 4 o 013 ST
el 4S” Ll Hlebl (Safari, 2007) (s e o sa
‘)Q\JQJSL&@MJ);))J?)STQ\JJQVQT
LS LT als 5, Shes (218 55 56 L 5 ails
s o 3 ok S Sl o 3,18 . 28L
555 598 Ol e 3 ek L Ol Kol T ls s
o ot 55 3l o3lizal ST 5 alS 2 0555 4
Cod gm0 =B Ol o Sl ol Lol
N8 by Ay o0 d b 5 S 50 LS
Lgdon gy s 1> s Shee 55 s Lol 5 8 8
J—=1, ,5 % .(De La Vega and Hall 2002)
bon o les Loyl 34 01 ST o651 s o5 53

> 0 3,18 5 (Bakhsh et al., 2019) «sls e
DB Sl 5l b Lo Dl Gl s
55 —il3T 3 (Ahmad et al,, 2017) 5,5
o1 ST el 5 Shoe s S8l 0 )6 31 o gt
e 4l sl g 4l 5, Shes 45 U et b
Js (53T YR) s gac s ol s
IS ol e s Caslaan 5 i Ly 093 Jsb
Sl o3 s Jume glales L asls gus o
“FEYL s L als pui 2 d> 0 Ol Coslias "y
s Glac IS L s (31 8 5l 4 55 F
di s 3, Shes 2alS Eol page Lol B 63

(Tarig et al., 2021)


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.4.2.9
https://agrobreedjournal.ir/article-1-1271-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-11]

[ DOR: 20.1001.1.15625540.1401.24.4.2.9 ]

\Fey Ql:.w.»)"fu)usr)%j(_‘mﬁJl?guolﬁ‘kscl)jrjl&‘\ifiﬁ"

0315 0L ) g 3 013 ST oS, Slasets 3 i3T5 50 01 ST 26l ol 0 0515 0L
ol 0 s U:AU ).:\_4. 9 d\_@a 4:.@5 9 C}LP‘ C)LZ.:E}J A 90
1¥45-4y \¥av-14A
2017-18 2018-19
o 50 100 650 %‘618 -
(] =y
. 230 60 2 30 100 = =
S g " 3B 80 ¢ F
2 20 40 My 320 60 "\OE
5§ 10 20 £ 10 o 3
= )
e sy =0 b e
ERCI IR O B 32 % ¥F3 %3
SEFEIREE SEPEIREE
#532088 .73 BS2088 .13
s 2 S 5=
= s o
Mean rainfall St oS Mean rainfall b Kt
== Max Temperature 571 sl T Max Temperature 5o slos
Mean Temperature ik sbs Mean Temperature ;S sl

Min Temperature f§la- sles Min Temperature il sbs

(WWa5-9A) LioleT gl ol Joms S0 5 e 5 SLe Y S
Fig. 1. Mean of temperature and rainfall at the experiment site (2017-19)

EISEIESYY (J\ija.l:éT (’5)‘ L;u,vf}i) — Jgds

Table 1. Characteristics of the studied sunflower cultivars

Ol ST o Liza oA Gl s sl Gb sl Sdles S ey Ay oy93 Jsb
Sunflower cultivars ~ Origin  Branch number  Number of heads  Pollination type  Growth duration
Azargol Iran Single branch Single head Hybrid Medium
Barzegar Iran Single branch Single head Open pollinated Medium
Progress Russia Single branch Single head Open pollinated Late
Farokh Iran Single branch Single head Hybrid Early
Lakomka Ukraine  Single branch Single head Open pollinated Medium
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Table 2. Physical and chemical properties of the soil of the experiment site

ST sl ey S ST esbe PR SO ol
Soil texture K (mg.kg?) P (mgkg?) OC (%) pH EC (dS.m™)
Clay-loam 141 7.1 0.78 7.85 0.65
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Table 3. Harvest dates of sunflower cultivars in sowing date treatments
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of sunflower cultivars in sowing date treatments
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Table 4. Mean comparison of plant traits of sunflower cultivars in interaction effect of year x sowing date

Gy gl 4ls 5 Sles a3 Shes
Plant height (cm) Seed yield (kg.ha't) QOil yield (kg.ha')
av-Irag A=Y av-yrag AA-I YAy ay-1rag A1y
Sowing date <l &6 2017-18  2018-19 2017-18  2018-19  2017-18 2018-19
Sep.6 seesV0  1455ab  158.3a 2747.9a 2507.2ab  1205.8a 1051.0ab
Sep.23 e dsl 130.6bc  144.2ab  24423ab  2184.6b  1056.3ab 881.7b
Oct.7 &0 116.4cd  129.1bc  2120.1b 1591.9¢ 909.4b 644.1c
Oct.22 ¥ 107.2de 113.3cd 1495.3c 856.3d 627.6¢C 335.9d
Nov.6 olTye  94.9e-g 101.3d-f  736.1de 467.0d-f  302.7de 185.4d-f
Nov.21 LTy 83.4f-g  82.2gh 494.0d-f  399.5ef 197.3d-f  152.6d-f
Dec.6 ,5Tv  71.6h 69.3h 348.1g 268.3f 136.1ef 97.8f

I (5l e DB o s ety Jlazl o S5 [)‘,A)'Tual.«\j4.\;»5):,&_},?‘5\):6@_&&:@\:»9‘,@,&):
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level,

using Tukey’s test
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Fig 5. Mean of head diameter of sunflower cultivars in interaction effect of sowing date x cultivar treatments

(2017-18 and 2018-19)
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Table 5. Mean comparison of thousand seeds weight and seed oil content of sunflower cultivars in sowing date treatments

als 5158 055

PHEY Q“.;ﬁ) U‘_;_«-ﬁ

Sowing date o5 4,6 1000 seeds weight (g)  Seed oil content (%)
Sep.6 BT Al 54.6a 42.8a
Sep.23 s Jsl 54.0a 41.6b
Oct.7 e V0 52.7a 41.4b
Oct.22 PAZ 50.1b 40.3c
Nov.6 oLT Vo 49.0bc 40.2¢
Nov.21 oLt 46.9cd 38.9d
Dec.6 AN 46.4d 37.7e
Sunflower cultivars  o1s KT 46,

Azargol JE 5T 46.1d 41.9a
Barzegar S 51.0c 41.1b
Progress e 53.7b 41.2ab
Farokh P 43.3e 38.0d
Lakomka K SY 58.5a 39.9c

JJ)I»U&)\A@AQ)L&JM)A@JR}‘C&M):&;jb_}nj‘l—wl.a\jgmdff&»;}jfébhd\fg;lk&:ill.:nb‘,:.uﬁ):
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Tukey’s test
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Table 6. Air temperature during seed filling period of sunflower cultivars in sowing dates treatments

Sunflower cultivars Ol KT o6,1
ST Fix Ao A Ko sY
Azargol Barzegar Progress Farokh Lakomka
Ly 'c:)l; lj,h sl \Y49-4y Yav-4A \Y49-4y YYav-4A \Yag-qy \Y¥4av-4A \Y47-4v \Y¥4av-4A \Y4s-4v \Y4av-4A
Sowingdate  Air temperature ("C) 201718 2018-19 2017-18 2018-19 2017-18 2018-19 2017-18 2018-19 2017-18 2018-19

Max 28 179 28 179 200 181 237 185 230 185

Sep.6 Ly 410 Mean 159 131 159 131 130 162 165 134 160 135
Sep23 1oy Max 207 176 206 176 230 20.0 214 174 210 174
Mean 138 124 137 124 163 13.8 144 123 139 124

Max 199 178 200 179 211 208 193 179 192 177

Oct7 o Mean 130 123 131 125 1511 141 125 124 124 122
ootz2 Max 239 204 26 205 313 248 233 200 238 201
Mean 176 142 169 142 230 19.1 168 137 172 139

Novh o Max 309 277 213 201 453 455 211 260 212 265
: Mean 232 210 151 148 359 35.2 146 195 150 200

Nov2L e Max 356 374 356 374 458 483 231 324 248 345
~ Mean 274 2817 274 281 365 37.9 173 239 179 258

Decs o Max 363 368 363 370 469 45.9 335 326 355 397
Mean 280 277 280 279 315 35.1 263 241 267 300
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Fig. 12. Mean of oil yield of sunflower cultivars in interaction effect of sowing date x cultivar treatments
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Effect of autumn sowing date on growth and seed yield of sunflower
(Helianthus annuus L.) cultivars under the environmental conditions of the north
of Khuzestan province, Iran

Kalantar Ahmadi, S.A.

ABSTRACT

Kalantar Ahmadi, S. A. 2022. Effect of autumn sowing date on growth and seed yield of sunflower (Helianthus annuus L.)
cultivars under the environmental conditions of the north of Khuzestan province, Iran. Iranian Journal of Crop Sciences.
24(4): 335-354. (In Persian).

To evaluate the effect of autumn sowing date on seed yield of sunflower cultivars, a field experiment was
carried out as strip plot arrangement in randomized complete block design with three replications in safiabad
agricultural and natural resources research and education center of Dezful, Iran during two growing seasons
(201718 and 2018-19). Seven sowing dates (6" Sep., 23" Sep., 7" Oct., 22" Oct., 6" Nov., 21% Nov. and 6"
Dec.) were assigned to vertical strips and five sunflower cultivars (Azargol, Barzegar, Progress, Farokh and
Lakomka) were randomized in horizontal strips. Mean comparison of sowing date and cultivar interaction
showed that the highest growth duration (204 days) belonged to sowing date of 21% Nov. and cv. Progress. The
lowest growth duration (118 days) was for cv. Farokh in sowing date of 6™ Sep. Delay in sowing date led to
decrease in head diameter and thousand seed weight of all sunflower cultivars. Delaying in the sowing date also
led to shorter plant height. The highest (42.8%) and the lowest (37.7%) seed oil content was observed in the first
(6™ Sep.) and the last (6" Dec.) sowing dates, respectively. Cv. Azargol (41.9%) and cv. Farokh (38%) had the
highest and the lowest seed oil content. Mean comparisons of sowing date and cultivar showed that the highest
seed yield (2985 kg.ha') belonged to the first sowing date (6™ Sep.) and cv. Progress. The lowest seed yield
(232 kg.ha*) obtained from cv. Lakomka in 6" Dec. sowing date. The results of this experiment showed that the
period of 6" until 23 Sep. is suitable sowing date window for autuom sowing sunflower in the north of

Khuzestan province.
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