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(Hordeum vulgare L.) genotypes under climatic conditions of Mashhad, Iran
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Table 1. Rate and time of yearly rainfall (mm) during the growing season at experiment site (Mashhad) (2015-2017)

sUl S,k Ol
Yearly rainfall Spring
2™ Sde iy Fhidl Sde iy
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Winter Autumn
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Cropping year Long-term  Cropping year Long-term  Cropping year Long-term  Cropping year ~ Long-term

2015-20161va¥-40

276 249.4 164.6 97.1

64.1 110.2 47.3 421

2016-20171\va0-4%

252.7 249.4 95.7 97.1

140.8 110.2 16.2 42.1
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Table 2. Comparison of air temperature (°C) with long term mean and two years of experiment

2016-2017 \¥40-48 2015-2016 1FaF-40
WAF-40 o)) Jlo b alis S iy ke b 4y e b ol dlo glzt 31 S iy 5 Sle b 4y o b el dlo gluzt 31
Comparison with 2015-2016 Comparison with long Loy 5 Soke From the beginning of growing Comparison with Loy 5 Soke From the beginning of growing
growing season term mean Mean temperature season until long-term mean Mean temperature season until

- - - - 0.5 13 16 Dec. 2015
-2 -0.1 8.2 6 Mar. 2017 1.3 11.2 17 Jan. 2016
-2.2 -0.5 8.5 18 Apr. 2017 1.6 10.4 10 Feb. 2016
-1.9 -04 9.1 29 Apr. 2017 2.1 10.4 14 Mar. 2016
-2.4 -0.8 9.1 8 may 2017 1.7 10.6 18 Apr. 2016
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Table 3. Development stages of barley genotypes based on GDD in planting time treatments (2015-2016 and 2016-2017)
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@lo O o5k S s i 5k S d b S s
Stem elongation Flag leaf appearance Heading Physiological maturity
o ses s Jsl a8 Ol r,;g_.:lfou; Jsl a8 Ol r,;g_.:lfouj Jsl a8 Ol ng.:.lf()bj Jsl csls Ol wgg.;\fou)'

Barley genotypes  First planting  Second planting  First planting  Second planting  First planting  Second planting  First planting  Second planting
Abidar ST 1281 888 1516 1066 1662 1307 2102 1629
Ansar Sl 1281 888 1516 1066 1662 1328 2102 1589
Yeal68 1281 888 1473 1022 1662 1307 2079 1566
Sahand g 1192 795 1303 872 1454 1112 2017 1566
Nader 5L 1192 795 1303 872 1438 1089 1992 1518
Sararoudl Vsl . 1192 795 1303 872 1454 1066 1968 1518
Line 4 L 1178 727 1246 795 1405 1043 1898 1495
Line 5 o Y 1192 782 1322 882 1438 1066 1992 1518
Line 6 s oY 1192 782 1281 882 1473 1089 1968 1541
Khorram o 1192 741 1261 810 1494 1043 1992 1495
Eizeh oy 1192 741 1261 810 1454 1022 1946 1518
Mahoor S8l 1137 686 1166 715 1355 904 1898 1472
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Table 4. Development stages of barley genotypes based on GDD in planting time treatments (2016-2017)

b aopalS Ods G 51 by a0

GDD from seedling emergence until

S8l A C g i )5k S5 S

Stem elongation Flag leaf appearance Heading Physiological maturity

o ses s Jsl csls ol r,;g_.:lfou; Jsl a8 Ol r,;g_.:lfou; Jsl a8 Ol ng.:.lf()u)' Jsl csl8 Ol ¢};¢.:1§auj

Barley genotypes  First planting  Second planting  First planting  Second planting  First planting  Second planting  First planting  Second planting
Abidar ST 771 771 844 844 999 999 1323 1347
Ansar Slail 758 758 824 805 999 999 1299 1347
Yeal68 771 771 805 805 999 999 1299 1323
Sahand g 657 657 745 745 844 844 1251 1299
Nader 5L 639 639 758 745 805 805 1251 1206
Sararoudl Vs, . 718 718 745 733 866 866 1228 1251
Line 4 L 526 526 657 657 786 786 1164 1141
Line 5 oY 639 639 718 718 786 786 1251 1228
Line 6 5 Y 657 657 733 733 786 786 1251 1228
Khorram o 526 526 623 623 824 824 1251 1164
Eizeh ody) 546 546 657 657 805 805 1251 1206
Mahoor 5 sak 433 433 565 565 697 697 1141 1141

o1


https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.1.4.8
https://agrobreedjournal.ir/article-1-1117-en.html

[ Downloaded from agrobreedjournal.ir on 2025-09-01 ]

[ DOR: 20.1001.1.15625540.1400.23.1.4.8 ]

"PA-2E NF (bl s Shes gl 5wl s Ses S O 1"

3000 300

2500

]
=
2000 w0 X e
L2 33
% 2 -
v ¥
3 £ 1500 w O E
3 <
1y ¢
o %
1000 100 2
5]
500 50
a 0
& g e & vd\ B B B
e\°@@vvv°qu°v¢v¢v¢vv°quq @@@@@x“x“\
o & & F & F S LA S
(g asy Lai

Growing season (day)

Ol e opr ko) SLadl o3 F (gl y gllas les 03 gious (s g Jost) Wiy dor y3— 5y ez Ly, —) S
I3l Jlo J3l Sl 0o 3 (o alal) (memnd (S sk 5 (LOSY) s slas 55 SLidles S ¢ 85
(g (alsji RN g S V';’ 'Y (Yeal68 5 jlail ¢ yduT flsj\ N slac s ) uo&i IFAF-1Y40)
)}ALAV.;)ZV& PN 7o J.\U,;Uvé):a sl 5 V35,0
Fig. 1. Cumulative GDD (solid line), optimal temperature range for pollination (dashed line), pollination of
barley genotypes (arrows) and cumulative precipitation (dotted line) in first planting time of the first year
(2015-2016). Arrows: barley genotypes; 1: Abidar, Ansar and Yeal68, 2: Khorram; 3: Line 6; 4: Sahand,
Sararoudl and Eizeh, 5: Nader and Line 5; 6: Line 4, 7: Mahoor
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Fig. 2. Cumulative GDD (solid line), optimal temperature range for pollination (dashed line), pollination of
barley genotypes (arrows) and cumulative precipitation (dotted line) in second planting time of the first year
(2015-2016). Arrows: barley genotypes; 1: Ansar, 2: Abidar and Yeal68, 3: Sahand, 4: Nader and Line 6, 5:
Sararoudl and Line 5, 6: Khorram and Line 4, 7: Eizeh, 8: Mahoor
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4: Khorram, 5: Nader and Eizeh, 6: Line
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Table 5. Mean comparison of plant traits of barley genotypes in planting time treatments

[ Downloaded from agrobreedjournal.ir on 2025-09-01 ]
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Treatments Plant height (cm)  No. of spike.m?  No. of grain.spike> 1000 seed weight (g) Harvest index (%) Biological yield (kg.ha')  Grain yield (kg.ha)
Year Ju
2015-2016 1¥AF-40 75.8a 334a 27.4a 34.4a 36.0a 4993b 1855a
2016-2017 \Y40-4 68.1b 395a 20.8b 31.2b 36.8a 5191a 1896a
Planting time il ol
First Jsl 69.9a 349a 23.9a 33.0a 34.3b 4897a 1717a
Second P35 74.0a 379% 24.5a 32.5a 38.5a 5279 2027a
Barley genotypes - slacs 55
Sahand g 75.4b 345b 23.9bc 34.2ab 35.9bc 5483a 2004b
Abidar ST 70.6¢cd 327b 23.1bc 32.7b 30.9d 4781a 1518c
Ansar Slal 70.8cd 312b 21.4bc 33.0ab 32.6¢d 4828a 1619c
Yeal68 70.9cd 408ab 19.2c 31.5bc 32.0cd 4950a 1604c
Nader 5t 79.8a 341b 26.6b 33.2ab 34.8¢ 5464a 1915bc
Sararoudl V5950 68.9de 417ab 20.1c 29.4c 39.2b 4161a 1625c
Line 4 L 63.1f 388ab 24.3bc 33.6ab 37.8bc 5224a 2069ab
Line 5 o Y 76.7ab 354b 25.7b 33.2ab 35.1c 5510a 1923bc
Line 6 7oy 74.4bc 310b 24.8bc 34.1ab 34.4cd 5222a 1734c
Khorram yes 66.2ef 393ab 23.6bc 34.7a 41.0ab 5163a 2119ab
Eizeh oyl 80.7a 313b 34.2a 30.3c 40.4ab 5338a 2083ab
Mahoor ssole 65.8ef 445a 23.2bc 34.7a 42.9a 5084a 2291a
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Table 6. Mean comparison of plant traits of barley genotypes in planting time treatments (2015-2016 and 2016-2017)

4,58 04 Sl asls 3 3 Slas als 3 Shese
o gles sl 1000 seed weight Harvest index Biological yield Grain yield
Barley genotypes (9) (%) (kg.ha'?) (kg.ha'?)
\YaF-a0 \ra0-48 1TAF-40 1¥40-4 \YAF-a0 1¥40-4 \YAF-a0 1ra0-4
2015-2016  2016-2017 2015-2016 2016-2017 2015-2016 2016-2017 2015-2016 2016-2017
Sahand g 34.7ab 33.6b 35.2bc 36.6bc 5633ab 5333ab 2087bc 1934hc
Abidar ST 34.1ab 27.9d 29.5¢ 32.3bc 4935h 4653b 1537c 1503c
Yeal68 33.4b 29.6¢d 31.2¢c 32.7bc 5131ab 4798b 1707c 1519c
Ansar el 34.4ab 31.5bc 27.8c 37.5b 4798b 4857b 1395¢ 1805hc
Line 4 LA 34.3ab 33.0bc 36.6bc 39ab 5398ab 5079b 2171ab 1968hc
Line 5 oY 35.8ab 30.5cd 33.5bc 36.8bc 6267a 4754b 2101b 1745bc
Line 6 7Y 36.5a 31.7bc 37.0bc 31.9¢c 4692b 5752ab 1712c 1757bc
Sararoudl \sj,! - 32.1bc 27.2d 39.6ab 38.7ab 4342b 3979b 1704c 1545¢
Nader b 36.2ab 30.7c 33.5bc 34.7bc 5243ab 5612ab 1908bc 1922bc
Khorram g 34.4ab 35.1ab 41.8ab 40.2ab 4544p 5783ab 1917bc 2320ab
Eizeh o 32.0bc 28.7cd 41.0ab 39.3ab 4926b 5682ab 1932bc 2208ab
Mahoor Jsale 34.4ab 35.0ab 43.6a 42.3ab 4157b 6011ab 2012bc 2524a
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Means in each trait followed by similar letter(s) are not significantly different at 5% probability level, using LSD test

ﬁbd\ﬂcwaj\ﬁé):ﬁ)b@aﬁd\:;Jﬁ“&
p33 CBIS Ol 55 4l 5, Shes ol 30 s 55
Q&Kohj)ad‘baﬂwal}g&%.ﬁouw
i) e 5ol ods5 s ol el s o
5 oals jolas] (G s (.Jf}l;wn 5 YOYO
v_s).(vdj,\_?),\_.:g_;(,tzgﬁ,;(;,l;ma)
;J_ﬁwd,ﬁl_gc,_;lfou;j;ﬁ,;,ﬁm,te
JJJ"\-:'TVJJMW"—;)&‘LSJSJ’M‘)‘)M‘J
.(Vdj..\_?):j_g..\_.p)bﬁ~ J)J}d}‘g}_ﬁ-lf()uj
GJM‘JJJAQT)‘JLA)JQMMJAL&LQ):}J};;
¥ oY gl Kool ol Slzdlos § 51 am 5 LS
oL 5 Sladles ;L sale 03, 48 das e DL
S by Jead b S, Sl e i
Joole Olse a0 Wl 5 oo 457 03 S 3L s Slibles S
.Jﬁw;ﬁ)JQTd:;Jﬂw;ﬁ):;y
P Do oS 55 1S sl Ol ks

Lo 4ol s odil plyls g sl smn g 3550

0

3 Shas i 53 dar e )3 55 S
o U5 e La miSan o ol o ls Senl s
e 55 Sslime sla iSTly 51 glams Ol oo
A Sk ass s oS s Ve
.(Gonzalez et al., 2007)
ol bl ST Ol 1S ol Ol el
0 Sl el u.:il__.n D la e Sl
sl Olej 51 2S5 (Ao ya YF/Y) Jl Cils Ol
Ole) SiSen (0 Jsds) 555 (o3 YAD) p s
.Jﬁ)\:&mu\:ﬁﬁuﬁe))b coals
Jb)sjﬁbv})é\ﬁwbﬁu&uolka;iﬁ
)a)J_ﬁTr_SjtglerT@j.:J)(M)sfb/\)(3:
23V Jsds) T Cvs (Ues 3 YO/Q) Jsl Jws
e Gl B s 55 S L o3 SIS 0L
CslS Ole ys asls :ﬂw u:il:n Andls Sl
(,,;g,_.:tsouj,;,,t_:iﬁ,gcﬁfgswwJJ\
Mssine o LgT sl 5 LS o (Jf}l:-{ Yevy
ﬁrj)ﬁ;.d:&ou;&&@ﬁw‘(a Jod) 55


https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.1.4.8
https://agrobreedjournal.ir/article-1-1117-en.html

[ Downloaded from agrobreedjournal.ir on 2025-09-01 ]

[ DOR: 20.1001.1.15625540.1400.23.1.4.8 ]

Ve Sl o ;,L.,_:Ar,.»,g,‘.ﬁ,u?J';)\ﬂ\gp‘,jpbq,m"

(Gonzalez et al., 3,li8 s 5L dliw )3 ls sl
oS o8 Ol gz A Ls 2007; Ugarte et al., 2007)
O e S alS el gale 055 00 0055
b Eol g odi olE bl O o g Al e 55 ST
Al 53 5l Sldas Lol 0l OT alicw sldas O3 9
PU oo 45 5 asls 3, Shes ljarl ;555
accw js s slaay op i (8L Vé) BIENEEY
A3 8 o Al 53 Sl WY Olpe 4 5 sl 035 sl
b bags 8 plw o e s B s S S
VJJ 93 e (13 V4/Y) Al 53 alls Sluss oy eSS
5o el ails 558 055 (8 Jsdr) Al odalis Yeal68
V_SJ):QTJ\VLEA&:J:_A:{}Q_&\:&)\:@MQ)LA?
pLd) 53 0T Slde o 28 5 (oS YY) ol
sdalie (o, ¥ /¥ 5 YUF s a) oyl 5 V35,
b osls b ol Sl lacs s gl ds §

0 Jgde) sl (glab>He

5 Gt e SLa VA S AN & 5 syl oSSk
sl 1y a5 g gl o ST e Sl BTN LF Y
(‘—5)‘4—3@61—‘5 gl odul 1 et o)l 31
e 3 Al sldas O] (0 J ) Lidls wlis )
KIS DS T PO
53 i FF0) Hsale o 85 o 20 53 ditw sl
ool 5 sleail F ¥ O Hlie oy ST 5 (50 o
(pre 0 53 e VY 5 ¥AY Y 5 e)
(e Ll 5 5 fates (0 Jgd) Sy olams
sl Sl sy e Al 4 e 4y 3, Shes
.:;chmdd\aaj)jd?;ﬂjadba\.wccj.aj:.a
SlLasl slw 0ds bob d o b ST 2548 Sl
05 kS 51y baas 4ls ajﬂq.c« Sl sl
O SN DS il Ldy ol g 3 Al sl
0333 b e Loyl 5l pla ST 3408
S il ol 3, Shes 5 aSls sluw o SLidles &

Table 7. Mean comparison of plant traits of barley genotypes in interaction effect of planting time and

genotype treatments

Sl el 45‘»).{&.9
Harvest index (%) Grain yield (kg.ha't)

o sbods) Jsl a8 ol £33 A 0L Jsl s ol £33 L3 Ol
Barley genotypes First planting ~ Second planting  First planting  Second planting
Sahand g 34.9bc 36.8bc 1877bc 2157ab
Abidar ST 25.9d 35.9bc 1325¢ 1679bc
Yeal68 28.6¢cd 35.3bc 1664bc 1554c
Ansar Sl 30.6¢cd 34.7bc 1550c 1676bc
Line 4 £ oY 32.0c 43.5ab 1803bc 2335ab
Line 5 o Y 35.9bc 34.4bc 1935bc 1912bc
Line 6 7 Y 32.6¢ 36.3bc 1615c 1854bc
Sararoudl Vsl . 38.2b 40.2ab 1484c 1766bc
Nader 5L 30.8cd 37.5bc 1764bc 2066b
Khorram s 38.9b 43.2ab 1717bc 2520a
Eizeh ol 40.9ab 39.4b 1827bc 2296ab
Mahoor ssabe 40.7ab 45.1a 2011b 2525a
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Means in each trait followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Effect of planting time on grain yield and yield components of rainfed barley
(Hordeum vulgare L.) genotypes under climatic conditions of Mashhad, Iran

Khodashenas, A. R.

ABSTRACT

Khodashenas, A. R. 2021. Effect of planting time on grain yield and yield components of rainfed barley (Hordeum vulgare L.)

genotypes under climatic conditions of Mashhad, Iran. Iranian Journal of Crop Sciences. 23(1): 49-66. (In Persian).

To evaluate grain yield of barley cultivars in different planting times and identifying genotypes suitable fro
delayed planting under rainfed conditions, this study was carried out in 2015-2016 and 2016-2017 cropping
cycle in Torogh research station in Mashhad, Iran. Two planting times; autumn and dormant seeding and 12
barley genotypes were compared as split plot arrangements in randomized complete block design with three
replications. Two planting times were assigned to main plots and 12 barley genotypes were randomized in sub-
plots. Barley cultivars included; Sahand, Abidar, Ansar, Nader, Yeal68, Sararoudl, Mahoor, Khorram and
Eizeh. Phonological development and grain yield and yield components were measured and recorded. The
results showed that there were significant differences among cultivars. At the autumn planting, anthesis occurred
under optimum range of temperature. However, in delayed planting, anthesis occurred under temperature stress
conditions in most cultivars. Mahoor and Khorram cultivars with mean of 2291 and 2119 kg.ha, respectively
had the highes grain yield, and Abidar, Ansar and Sararoudl with mean of 1518, 1619 and 1625 kg.ha,
respectively, had the least grain yield. Based on the results of this experiment, Mahour and Khorram cultivars are
suitable for cultivation in Mashhahd region and other similar areas. However, if there is high risk of winter frost
damage (based on long-term meteorological information), Nader and Sahand scultivars can be grown. For
dormant seeding only spring cultivars such as Mahoor and Khorram due to higher grain yield and vyield

adaptability are most suitable.

Key words: Barley, Flowering, Grain yield, Planting time and Rainfed.
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