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Artan, a new barley variety with high yield potential, suitable for cultivation in
cold and moderate cold rainfed areas of Iran
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Table 1. Meteorological statistics of cold and moderately cold stations of Iran's Dry land Agricultural Research Institute (2014-2015)

GIE BW) Oyl ays Jilus

Ol ks (glajgy sldas

(i) 20k

oK Minimum temperature (Celsius) The number of days of frost Precipitation (mm)

Station \YAA VAV \YAS \YAD \Y¥AA YAV \YAS \YAD \Y¥AA YAV \YAS \YAD
2009 2008 2007 2006 2009 2008 2007 2006 2009 2008 2007 2006
Maragheh  -145 -225 -165 -258 130 118 148 140 297.1 1376 417.7 3821
Shirvan -13 -206  -182 -16 77 85 103 76 238.6 127 284 208.2

Ghamlo -24 -306 -23.8 -28 123 113 128 112 353.7 1744 4516 438

Sararood -116 -154 -116 -8 84 95 90 80 288.3 159.2 551.8 515
Zanjan -126  -22 214 -215 109 100 136 94 308.8 217.3 4476 3339
Urmia -156 -244  -196 -15.2 79 94 143 81 3149 160.3 464.2 308.6
Ardabil -188 -314 -194 -206 102 114 128 94 218.6 1794 299.1 2151
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Table 2. Average agricultural characteristics of Artan and Sahand (check) cultivars in the preliminary yield trial in Shirvan station

dald 4 Cad dp

o LT . Gs)) ab s 5565 6 5, (aile) & 5 ¢ 5| Ga) S5 558 S oheers 6 555 <pf> als 18 05 s 5 Sles Percentage
Triaiﬁ(eiar VaTi;ty Days to spike emergence Plant height Days to physiological maturity ~ Thousand kernel weight ey r,f,l;) compared
L 1
(days) (cm) (days) @n Grain yield (kgha™) to the check
lotalioe 5 Shee 4o lin 06T 190 78 222 49 4450 91
YYAV-AY Artan
Observational yield trial (dals) Liges
2002-2003 Sahand (check) 101 7 223 4 2325 i
Slokie 5 Shas aglie T 190 65 220 41 1413 35
AFAY-AY Artan
Preliminary yield trial (dals) Aige
2003-2004 Sahand (check) 191 > 220 o 10 ]
(3 4y 3 Shes 4 e o] 177 55 208 44 1996 13
\YAY-AF Artan
Advanced yield trial (Aals) g
2004-2005 Sahand (check) 17 o1 209 * Lo ]
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Table 3. The average grain yield of Artan, Abider and Sahand barley cultivars in the

combined advanced yield comparison test of the stations (2014-2015)

(,&);¢ﬁ,1:§)45\>;§w

g Grain yield (kgha?)
Variety el Ol sl Ok hets e ool
Ardabil Shirvan Urmia Zanjan Ghamlo Maragheh Mean
o8] 883 771 2471 2431 1795 3422 1962

Artan

Abidar (check) 933 950 2699 2059 1838 3539 2003
(ald) g 900 936 2234 2288 2117 3500 1996

Sahand (check)
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Table 4. Average grain yield and agricultural traits of Artan, Abider and Sahand

cultivars in internal and uniform regional yield trials

) «ls >J§1:9 (059 415 132 035 G5 i éjﬂﬁ}é.é-@) G55
™~ OESe ,s (;)15 ) . Ga)
. - Thousand kernel (el N
Variety Grain yield weight (gr) Plant height (cm) Days to physiological
(kgha't) gnt (g g maturity (days)
o, T
Artan 2181 40 66 219
(walz) ,uuT
Abidar (check) 2003 87 63 223
(als) g 1901 40 63 221

Sahand (check)
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Table 5. Combined analysis of variance of grain yield for studied genotypes in three

years and six locations

L o o137 a3 Ol e wi;l._.a
Sources of variability =l gl Degrees of freedom Mean square
Year (Y) Ju 2 149550075™
Location (L) o 5 20785978 ™
YxL oex Ju 10 26457424 ™
Error 1 V cbeiTelzsl 54 529605
Genotype (G) sy 11 303433 "
YxG Cagix e 22 209055 "
LxG wsssx o0& b5 291520"
YxLxG  Cssix oax Jl 110 178946"
Error 2 Y sl elzzl 594 140365

Coefficient of variation Sl o e 191

Sl gma ™ 570 57 Jlaz e 53 ol3 e S fa x e
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** and *: significant at the 1% and 5% probability level, respectively ": nonsignificant
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Table 6. Comparison of the three-years average grain yield of lines and cultivars the uniform regional yield trial in different locations (VCU test)

et ()L:inp(a)f‘,l._f)ﬁbsﬂw
Genotype q_v ) Grain yield (kgha?) _
number Variety/Line ae gl sy Olosi 33,0 ks P il
Urmia  Ardabil  Zanjan  Sararood Ghamlo Maragheh Mean
1 Yesevi-93/Sahand 1892C 1850B 1583 C 2324E  1693C 2471C 1969 C
Rhn-03/Lignee 640/ /ICB-102411/4/Arr/Esp//Alger/Ceres 362-1-
2 1/3/ICB-100175 1823C 1576 C  1567C 1716 C  2020C 2223C 1987 C
3 Mahali Shahrkurd/Tokak 1982C 1348C 1573C  2702C  2101C 2292C 2000 C
4 Roho//Alger/Ceres362-1-1/3/Alpha/Durra/4 /ICB-107766/3/Yea5 60.2 1701D  1351C 1337 C 1813 C 1820 C 1941 D 1827 E
/[Luther/BK259
5 Artan 1969C 1608C  1675C 2359E  2003C 2531C 2024 C
6 Tarm-92 1811C 1825B  1577C 2302E  1894C 2339C 1958 C
7 Aloha/Quinn//Pamir68 1855C 1660C 1398C 2611 C  1743C 2074 C 1890 D
8 Yesevi-93/Tirchmir-43 1865C 1686 C  1705C 2396E  1627D 2300C 1930 C
9 Tokak//Stepto/Antares 1964C 1934 A 1756 C  2508D  1815C 2387C 2061 C
10 Mahali Shahrkurd/3/CWB117-77-9-7//... 1865C 1506 C  1475C 2367TE  1933C 2270C 1903 D
11 Local check 1653D 1631C 1666C  2842C  1927C 2197C 1986 C
12 Abidar (Check) 2032C 1492C 1628C  2643C 1959 C 2297C 2009 C

2 el (6 ol o 55 DLty 3T 55 5T 5 06T o554l s Slas 5 (215 Sl goas PR A PRES
Table 7. Average agronomic characteristics and seed yield of Artan and Abidar cultivars in the uniform regional yield trial of rainfed stations.

oY/ ()&Aﬁvf}g{muﬂw (rf)dl;)l}ao}; (e ssle) €5 5 G30) S555058 S ey U 555
Variety/Line Grain yield (kgha) Thousand kernel weight (gr) Plant height (cm) Days to physiological maturity (days)
Artan o,T 2024 42 66 218
Abidar (check) (astz) o7 2009 42 61 218
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Table 8. Stability parameters of studied cultivars/lines in the uniform regional yield trial in three years and six locations

P PPN NS > Shes o Sile s bl PG Fea o Hetas Sl 4 oS e o
Genotype < "3’, Mean of Environmental Environmental coefficient Intra-local variance of Mean of s Sles
Variety/Line . . . L . . . .
number yield variance (S2i) of variation (CV%) Lin and Binns rank Yield index ratio
1 Yesevi-93/Sahand 1969 700426 425 836578 6.2 100
Rhn-03/Lignee 640/ /ICB-102411/4/Arr/Esp//Alger/Ceres
2 1988 932977 48.6 1081530 8.5 101
362-1-1/3/1ICB-100175
3 Mahali Shahrkurd/Tokak 2000 881722 47 950238 5.3 102
Roho//Alger/Ceres362-1-1/3/Alpha/Durra/4 /ICB-
4 1827 1146135 58.6 1256907 9.5 93
107766/3/Yea5 60.2 //Luther/BK259
5 Artan 2024 713629 41.7 844125 5.1 103
6 Tarm-92 1958 850925 47.1 1092314 6.8 100
7 Aloha/Quinn//Pamir68 1890 929445 51 1099165 7.7 96
8 Yesevi-93/Tirchmir-43 1930 783346 45.8 969939 6.9 98
9 Tokak//Stepto/Antares 2061 670050 39.7 827947 4.6 105
10 Mahali Shahrkurd/3/CWB117-77-9-7//... 1903 648442 42.3 745467 7.2 97
11 Local check 1986 1212563 55.4 1437560 6.9 101
12 Abidar (Check) 2009 940578 48.3 1107650 6 102
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Figure 1. Graphical diagram of the adaptation of barley genotypes to the studied
environments
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Figure 2. Biplot of ranking for genotypes based on average yield and stability
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Figure 2. Biplot of comparing genotypes with the ideal genotype based on average yield

and stability
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Table 9. Average yield comparison of Artan cultivar with Abider and Ansar check cultivars in farmers' fields

()&A):r;}l:f)m'b:ﬂ‘.a
Grain yield (kgha®)
o5 LYARUTTN 4F- ¥y A=VFAA ke
Variety 2016-2017 2014-2015 2009-2010 Mean
oL 35 pha PHI P 55 5da P
Malekan Hashtrood Mianeh Mianeh Hashterood Mianeh

Abidar (check) 1340 1633 1300 2411 2099 2607 1898

(J.ALi))L.ail _
Ansar (check) 1133 1943 1252 2078 2686 1818
ou] 1333 1810 1337 3131 2389 2927 2155

Artan

ol (ke 4 o DT ) 55 12 %8 %11 %5 %30 %14 %12 %16

The percentage of advantage of Artan variety to the average of check cultivars

GL:SJS,QT,ﬁ@,.:,;,,\ﬁnouﬂ(u,l&Mdupuﬁuﬁ—\@,&

Table 10. The values of drought tolerance indices of Artan and Abider cultivars in rainfed and supplementary irrigation conditions

=_<...>‘ =4 feos gla el
Drought tolerance indices
STI MP GMP

o5 ﬁ:h{\)ﬁ)::&; Gl Ll s Shee
Variety Yield under rainfed conditions  Yield under irrigation conditions

o6 ,T

2439 2570 0.952 2505 2504
Artan
gw
Abidar 2170 2798 0.922 2484 2464
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Table 11. Reaction of Artan, Abider and Ansar cultivars to major barley diseases in the cropping year 2013-2014
o il Ol o oy g Ry
Miandoab Marivan Avrdabil Mashhad Gorgan
o5 o &St S &S &S S &S
; Bl 6555 c - -
Variety Stem Slosgd s Ul Slosgs S o o3 555 5,555 S Slosg3 555 S5 S Slo 5 s
st Spot  Powdery Scald Spot Powdery Leafrust Yellowrust Powdery Leafrust Netblotch Spot  Powdery
blotch  mildew blotch  mildew mildew blotch  mildew
! 0 0 52 0o 55 33 20MS R 53 505 0 51 31
Artan
)Hfﬁ‘ 0 0 53 36 33 33 60MS 20MS 71 60S 0 36 39
Abidar
o 0 0 53 0 0 31 60MS 10MS 55 70S 31 51 34
Ansar
- - - - - - 100S 80S 78 90S 53 59 57
Afzal (Sensitive check)
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Artan, a new barley variety with high yield potential, suitable for cultivation in
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ABSTRACT

Ahakpaz Karkaji, F., Noormand Moaied, F., Azimzadeh, S. M., Rohi, E., Ghobadi Bigvand, J., Solaimani, K.,
Ansari Maleki, Y., Nistani, E., Nader Mahmodi, K., Pashapoor, H., Abedi Asl, Gh., Poorsiahbidi, M. M., Hesami,
A., Sadeghzadeh, B., Hasanpoor Hosni, M., Golkar, S., Khairgo, M., Aghnom, R., Safavi, S. A., Ebrahim Nejad,
Sh., Khanizad, A., Hooshyar, R., and Eskandari, 1. 2023. Artan, a new barley variety with high yield potential,
suitable for cultivation in cold and moderate cold rainfed areas of Iran. Research Achievements for Field and
Horticulture Crops Journal 12 (2): 271-292. (in Persian).

In order to produce varieties of barley that tolerate drought and cold, Artan variety was
entered into internal tests of the cold and temperate cold stations of the Dryland
Agriculture Research Institute through the international center of ICARDA in the form
of the of segregating populations (Fz generation) in 1997-98. Genetic purity was achieved
by the modified bulk method. Then, during several years, it was evaluated in Maragheh,
Shirvan, Ghamlo, Sararoud, Zanjan, Urmia and Ardabil stations in yield trials and yield
stability experiment. The Artan variety with an average seed yield of 2.142 Kgha had
11% higher seed yield than the Abidar check variety. Artan had relatively early maturity,
height and high thousand-seed weight. Artan variety has general adaptability and good
yield stability, facultative growth habit, resistance to seed shattering, tolerance to cold
and drought, relative early maturity, high plant height (83 cm) and high thousand-seed
weight (42 gr). It has also good level of resistant to yellow rust and brown rust diseases
of barley. Artan variety was selected and released as a new cultivar due to its high yield
and favorable agronomic characteristics for planting in the cold and moderately cold
regions in rainfed areas of the country.

Key words: Rainfed barley, Drought, Cold, ICARDA, Adaptability, Yield stability, Early
maturity.
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