Iranian Journal of Field Crop Science el el - bls
Vol 52, No 4, Winter 2022 (45-62) O 0B '°"J’°
DOI: 10.22059/1JFCS.2020.304207.654727 (FO-FY o) VF o (lie; ¥ 6 La O 690

(Hordeum vulgare L.) g5 asus g o008 pB8,1 ST 5elg8 590 Wlao g 0 Sloe gl321 0 Sloe b))l
Syl Gl jo cls” ey (Triticosecale wittmack) Aoy 5 9 Jodeo 3blw

To013 By durs ¥ sguileer Loy i b
G303LES 05,8 Lkl =V Ol g5 ol b mlis 5 (6555LES 3 (DL Pl 5 sl 05 8 bl 5 (5 S5 (g gamils =Y )
O i Ao ol ams le 0dSia s (05451
OYAUV/YY 13 0 g )b — AWRA/T/YE 2l s k)

ol

5 OFAY-AE o5 L) 75 (il 6550 Ol (slamn (55,5L8 0dSingsy (Fliiod 48,50 )3 dlu 55 b3
L oslas S slas sh C}\: B s (Y¥40-41 el 5 dlw) s b Bl 9 BIS s Sk as, s
plod Sslis WIn 5 5 g pU,l 3 o AR5 o35 53 5 s 085 VE Jold el lajles A pll 1SS 4w
Aoz 1 oS sy gl GHIs b edd 2ol (55 5 Olowy T b sl e SelS asdllas 3550 i
ol 5 Sla el () o 415 5 S 5510651 e 4 Sl (s g oS 5 ads; A A pU)
Blod 51 3 Al sl sy b 5l Dbl 53 C3S gl Yty dmils 55 S Sliv
25 090k 4y slae ils 5 Shes Slawe Sl e e L) 5 Bl 5 g el ST 4 ol (5 Shes
fw 0 AS Sl el s el Wi tvs,l Sals g He,b 4y slaws e 3 o Sl W g
5 dhi Glapltil Jgb (&ils HIpn 03 a3 G 3mSRl asa Gl 5 (A slas Shas fi_,: Sl WS 5
5 Sadngy Y Ol X o Jgeaze  pUsl ey S 4 s LA Bl Cudls el SRl Cor g SR
b b o cnlin Slio (lls sSde 1 aScnl 4 5 V0 Bl abol s Iiome (sla S s A 5 ol
(354 soasl 3 plly Ol gea d gtz o5 pUL1 L 5 SouSy b pB)l ol oS 5 51 Ol g el ply iz g 3 Shes
o 2l 5 S g S S mlie Db et b el Mg g

e 3 S (il atls G RIS 4 s pl ) ISl (SeSlg

Evaluation of morphological traits, yield and its components of some new and old barley
(Hordeum vulgare L.) and triticale (Triticosecale wittmack) cultivars of temperate zone in Alborz province

Sorayya Navid?, MohamadReza Jahansuz™, Saeid Soufizadeh?®
1,2. Agronomy and Plant Breeding Department, University College of Agriculture and Natural Resources,
University of Tehran, Iran. 3. Department of Agroecology, Environmental Sciences Research Institute,
Shahid Beheshti University, Tehran, Iran.
(Received: June 13, 2020 - Accepted: October 12, 2020)
ABSTRACT

A two-year experiment was conducted as completely randomized block design with three replicates on
the field conditions, at the Agricultural Research Institute of Atomic Energy Organization in Karaj (2014-
2015) and Agricultural Research Station of the College of Agriculture and Natural Resources, University
of Tehran in Karaj (2016-2017). Treatments included 14 barley and two triticale cultivars. Based on the
results, there were significant differences between measured traits in the most of the studied cultivars. In
both years of the experiment, the newer, six rows and dwarf cultivars (Fajr 30 and Reyhan 03) and
Roudasht (improved with gamma-irradiated) had higher grain and biological yields and harvest index and
more essential morphological traits than older cultivars and they were more suitable for cultivation in
Alborz province. Result also showed that in most traits, triticale cultivars (Sanabad and Joualino) had
considerable advantage over barley cultivars in case of most traits. Therefore, it can be considered as an
alternative or complementary plant for providing human food as well as livestock feed in Alborz
province. In the new barley cultivars, grain yield and the number of fertile tiller in plant and spikes per
unite area increase and a plant height decrease improved the harvest index. Therefore, in the triticale
cultivars, both biological and grain yields increases, followed by an increase in the number of seeds per
spike, 1000 seed weight, plant height and spike and peduncle lengths, improved the harvest index. Due to
the grouping of high yielding cultivars (Fajr 30, Reyhan 03, Roudasht) and triticale cultivars in separate
clusters at Euclidean distance 10, and considering that these cultivars had suitable traits related to yield,
so it could be cross these cultivars with low yield cultivars as parents in breeding programs to introduce
cultivars with suitable crossing characteristics and better than parrents.
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Table 1. Weather information and geographical coordinates of studied fields in 2 years
2014-2015 2016-2017
Month Trmin Tmax  Taaily Rain Geographical Trmin Tmax  Taaity Rain Geographical
(°c) (°c) (°c) Tam (mm) NFD(day) coordinates (°c) (°c) (°c) Tam (mm) NFD coordinates
October 830 19.84 1407 41 5.00 0 Latitude 9.89 2306 1647 -7.3 2.40 10 Latitude
November 343 1256 800 -1.0 3140 2 (degree) 312 1468 8.90 -11 0.90 14 (degree)
December 154 10.27 591 -2.2 22.80 7 35.84 0.03 9.30 4.64 -44 4110 20 35.80
January -0.24 973 474 -72 2.90 16 Longitude -0.50 861 400 -47 19.61 21 Longitude
February 118 1136 627 -59 2470 10 (degree) -2.23 750 264 -69 26.01 2 (degree)
March 366 1518 942 -29 3010 4 51.30 428 1408 918 -13 37.70 2 50.57
April 970 2262 1616 26 14.20 0 953 2094 1523 -04 4370 0
May 1351 2940 2146 6.6 8.80 0 Elevate 13.99 2895 2147 119 29.80 0 Elevate (m)
During 613 1637 1075 -0.7 139.90 39 1297 474 1589 1032 . 20122 69 1292
growth 3.01
Bl glos JBlas Tam cailys, sleos lawgin il :Tdaily cailyg, slos iSlas Sl :TMaX ailyg, sloo JBlos> . Skee :Tmin
Ol sojg, slaas INFD 50l jo ailjg, sbo o)l gaemxe :RAIN ol
Tmin: average of daily minimum temperature, Tmax: average of daily maximum temperature, Tdaily: average of daily temperature,
Tam: absolute monthly minimum temperature, R: total daily rainfall per month, NFD: number of frost days.
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Table 2. Properties of Soil on the different experimental sites at various depths
Depth EC oM Bulk density . 0 0 0rci
Year (cm) (ds m) pH %) (gem™) Soil Texture %Sand %Clay %Silt
0-30 1.43 7.83 1.13 1.38 Sandy Clay Loam 61.6 24.1 14.3
2014-2015 30-60 1.22 7.80 0.98 1.69 Sandy Clay Loam 62.2 223 15.6
60-90 1.29 7.82 0.83 1.39 Sandy Clay Loam 62.2 22.3 15.6
0-30 2.77 8.4 1.98 1.35 Sandy Clay Loam 28 33 39
2016-2017 30-60 3.01 8.3 0.40 1.38 Sandy Clay Loam 26 34 40
60-90 1.54 8.4 0.20 1.19 Sandy Clay Loam 26 34 40
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Table 3. Some growth characteristics of barley and triticale cultivars, studied in the experiment
Cro Cultivars Year of Yield Height Growth Maturity Cultivars Year Yield Height Growth Maturity
P introduction  (tha?) (cm) type Type introduced (tha™) (cm) type Type
Kavir 1980 45-55 90 Spring Early Fajr 30 2009 5.5-6 80 Facultative ~ Semi early
Valfajr 1986 5.5-6.5 110 Winter Semi early Youssef 2010 5.5-6.5 90 Facultative Early
Makouee 1991 5.5-6.5 105 Winter Late Nike 2013 6-6.5 85 Facultative ~ Semi early
Barley Dasht 1994 5-5.5 90 Facultative ~ Semi early Lout 2013 5-5.5 75 Facultative Middle
Rayhan 1994 6-7 90 Facultative Early Roudasht 2013 5-5.5 75 Facultative Middle
Nosrat 1996 5.5-6 100 Facultative Middle Rayhan 03 2014 7-8 80 Facultative Early
Bahman 2009 5.5-6.5 80 Winter Late Behrokh 2014 6-6.5 76 Facultative  Semi early
Triticale  Jualino 1986 6.5-7 110 Winter Middle Sanabad 1986 5.5-6 110 Winter Middle

Source: Anonymous
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Table 4. Variance analysis of the yield and yield component of barley and triticale cultivars in 2 years of

experiment
Source of . . 1000 Number of Number Number of
Year variation ?egerggrgf Blolizlgclical Grain yield Harvest Nu:‘?f; of g?;‘;ﬁ? seed spikelet in of fertile on fertile
(SOV) y P weight spike spikelet spikelet
Block 2 522283.3™ 32129.8™ 88720.6™ 0.7 2.0m™ 0.3™ 0.5™ 0.3™
2014-2015 Cultivar 15 1036168.4++ 3882988.3+ 197826.3+ 450.1+ 64.7> 21.9% 20.1+ 2.1¢
Erorre 30 286407.6 38282.90 15607.0 2.28 3.04 0.9 1.2 0.4
CcVv - 3.84 3.13 8.66 3.32 4.61 4.95 6.23 15.80
Block 2 2305206.2" 86076.0"™ 800664.6" 1.2m 13.3™ 26m™ 4.0M™ 0.8™
2016-2017 Cultivar 15 11931982.4+ 5432553.4+ 183416.9+ 676.3* 49.8% 21.6% 37.7+ 3.4
Erorre 30 1041232.7 12183.7 17103.9 10.8 8.40 2.7 3.8 0.4
Cv - 8.15 6.97 10.10 6.71 8.98 8.78 11.62 17.44
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"sand ™: Non- Significant and significant differences at 1 and 5% of probability levels, respectively.
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Figure 5. Mean comparison of the yield and yield component of barley and triticale cultivars in 2 years of

experiment
Biological L Harvest . Number of Number of Number of Number of on-
. . R Grain yield . 1000 grain Number of . ) . n " N
Experiment Cultivars yield (kg ha™) index weight (q) Seed (per Spike (m?) spikelet (in fertile spikelet fertile spikelet
(kg ha'®) 9 (%) gnt (g, spike) P spike) (in spike) (in spike)
Kavir 13818.1ef 6878.3def 45.43b 43.3ab 46.2ef 1508.hc 20.6bc 18.4bcd 2.2c
Valfajr 14124de 5957.9h 42.1b 40.8bc 46.7¢f 1448.1bc 20.8bc 17.4cde 3.4b
Makouee 14141.5de 6010.1h 42.4b 34.8fg 43.09 1221.4d 18.1e 15.4e 2.7hc
Reyhan 15021.9bcd 6735.7ef 44.8b 35.3efg 56.9ab 1310.8cd 22.8a 20.4ab 2.4c
Nosrat 15912.2ab 6932cde 43.5b 35.3efg 55.24hc 1307.4cd 23.6a 21.6a 1.9¢
Bahman 13013.5de 6001.8gh 42.8b 29.7h 45.7f 1637.9ab 19.1cde 15.9e 3.2b
Fajre 30 15004.2bcd 7672.4a 50.5a 33.8¢ 47.7¢f 1544.b 18.1e 16.6ed 1.5d
o Youssef 12229.69 5521.1i 41.7b 40.1cd 54.9hc 1145.7de 22.3ab 20.2ab 2.1c
]
8, Nik 12435.69 6212.3gh 49.9a 37.2def 48.9de 1233.9d 18.4de 16.9cde 1.5d
<
§ Lout 12862.5ffg 4946.1j 38.4c 30.6h 53.6¢cdef 1613.6ab 20.1cd 18.7hc l.4d
Roudasht 14876.2cd 7187.4cd 48.6a 37.4def 47 5ef 1797.9a 19.6¢cde 16.7cde 2.9bc
Reyhan03 156081.3bc 7577.7ab 48.6a 36.7efg 59.1a 1681.4ab 22.6a 20.3ab 2.4c
Mean (Six row barley) 14070.6 6494.4 46.5 36.3 50.5 1395.8 201 17.9 2.2
Behrokh 11444.6h 3985.9k 34.8d 41.1bc 20.0i 1509.1bc 22.3ab 20.9a l.4d
Dasht 10990.3h 4009.6k 36.4cd 38.2cde 16.3i 1659.6ab 20.7bc 16.5ed 4.2a
Mean (Six row barley) 11609.4 3997.7 35.6 39.7 18.2 1584.3 215 18.7 2.8
Jualino 16751.3a 6431.2fg 38.4c 46.2a 44.6f 1130.3de 15.8f 14.8f lle
Sanabad 16649.9a 7274.1c 43.7b 44.35a 51.6d 960.8e 18.9de 17.2cde 1.7cd
Mean Triticale 16700.6 6908.1 413 453 48.1 10455 174 16.0 14
Kavir 157069'5Cdef 5903.6¢ 37.5bc 37.8ab 46.3ef 1065.1fg 18.4def 15.4bcd 3.0cd
Valfajr 16151.0cdef 4913.6def 30.5ef 36.6abc 46.7e 1174.9def 17.4def 13.1de 4.2b
Makouee 155421Cdef 4650.1fg 29.9ef 31.9cd 40.5f 1397.3cd 15.4f 11.5e 3.9b
Reyhan 16779.4cde 5538.6¢cde 33.0cde 31.4cd 55.1bc 1061.7fg 20.1bc 17.3bc 2.8cde
Nosrat 17828.4bc 5618.5cd 31.6de 30.4d 55.5bc 1512.5bc 20.3bcd 17.6bc 2.7de
Bahman 15089.4defg 5014.9def 33.2cde 23.2e 49.1de 1168.4def 16.9ef 12.8de 4.0b
Fajre 30 17690.1ab 7000.2b 39.6abc 30.0d 46.3ef 1660.7a 16.6ef 14.2cde 2.3ef
Youssef 14038.1fg 4608.3fg 32.7de 34.9abcd 46.9e 1144.1ef 18.2def 15.2bcd 2.9cde
~
§ Nik 14947 .4defg 5120.9cdef 34.4cde 31.0cd 49.6cde 851.29 17.2def 14.9bcd 2.3ef
_“'i Lout 14746.1defg 3860.9gh 26.2fg 25.08e 54.1bcd 1357.1cde 19.7cde 17.6bc 2.2¢f
o
o~ Roudasht 16341.8cdef 5872.2¢ 36.1bcd 33.2abcd 49.5cde 1673.1a 16.7ef 13.1de 3.7b
Reyhan03 17221.8cd 7119.7b 41.5ab 31.2cd 56.4b 1447.1bc 20.6b 17.5bc 3.2cd
Mean (Six row barley) 16007.2 5435.1 33.8 31.6 49.7 1266.3 19.0 16.3 2.7
Behrokh 13548.3g 3736.8gh 27.6fg 38.5a 20.0g 1403.4cd 20.3v 18.0b 2.2ef
Dasht 13251.4g 3305.9h 25.1g 34.6abcd 17.64g 1486.5bc 17.9def 12.9de 5.0a
Mean (Six row barley) 13399.9 3521.3 26.3 36.6 18.9 14449 191 155 3.6
Jualino 17620.8ab 7770.8ab 44.1a 32.7bcd 73.3a 1190.5def 23.0v 22.6a 0.5fg
Sanabad 18727.1a 8062.5a 43.3a 33.0bcd 75.6a 1026.7fg 25.9a 25.8a 0.1g
Mean Triticale 18174.0 7916.6 43.6 32.8 745 1108.3 245 24.2 0.3
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* Mean with the same letters in the same column in the same year, are not significantly different at P<0.01.

Sl o Sles (g)lul a5 cunl S 4 3 ol
2 (EBgy o Gl e 5x8) 92 o el
55 0 )0 35 s el 1 iy Salejl sle L
ey oSk Gl Aln 5 e 5 el Jle
Aok 1o 1093 p 92 Al 4 Cnd VL
VESEA L bl 5 VPYO L slilsz o3, sl Jlw 5o
9 WAV L s iy pgd Jlo ;o 5 )LSe 5o 0 kS
Sfbee Gliee (pyie LS ,5 0 S9kS VAVYY
10«0 Jeuz) wols plas! sgz a0 1) s

Sladgle olS lgreas 5l Sbisl jo 8Bl cns

9 oo Ay 90 s a4 s g g ol b
P55 7S s 3,Shat ) o s 3,Shac
3oy, Glas o8, 0 Slas aS pl 0g2g b oy
PByl g CF b,y e y2d) (Jgena g2 pB) (2 p
ez pl)l o @ S (Jy w0g S ASn 5
Sl 9 e ) OSles g Al o Sles
S O Ol o Shes bY¥o alaz 51 0g jlo,55
4 Ol Comlez g o8, okl oad aus o)l o
aS ol las glac s laslice aS' (g, ebods gy w9

o3 s Cbogy @) ecpdllas 3550 pB py o



w92 a2 g (g0 plB 1 Sy5eled 90 Dlaw g 0, Slas glixl o Slae Sb)) i) Sen 5 2g oY

O Jsoz) ol csslin (asys YAY) #ja
ook pByl bl Jlo g5 e 0 (rizen
& iy Calsld a5l 0 (e YR/ 4 AP
Jol Jlo jo w0 oy a1 ple 4 s
3 YAF olilez) a5 B, cudloy asls
S 9z el 5l (B Sl S (e ys FYIY sl
Sblew 3 YIN slilo) pB)l cnl pgs Jlo po Iy
e Jlu o addlac 050 a8l slas clils y aLi
oeals ol e Jg il mals gl Jle 4 coed
o YU ol Yo 5l as 8g iaS A 5 EER N
cdbe ol g oo pgd Jlw jo ooyl ails o Shae
e 57 M lacaigy o5 cwl ol bsS
wolaidl o Slee 1) grinwed olee 31 (g i
e slacuisy a5 Jb o wilesls plais]
aSepl 4 gl ol 568 golaidl o Slee
5 039 oLS 0 (gyiiwgid dlge 00iiS 0,33 leadlu
splal 4 bedaw! oasS olo ol 5l s
ISy Job g aigs glas )l 1A cail o olS (g0l
o Iyl cow cale,y asle ll e
Jlo yo ail wilg oo Ao 5 a1 YL cusls
Ve b oy WSk Byl Sl e Glesl o
(o) YOIV) Culd o) g o yian (auoyo YAF)
oads oy glay Lol | clils p s ld o eS
olgs mize ol Lbla wuilsy asle o
lr e o) 5 g, sleeldl e g
L ocly jasls a5 ol olis 55 oole (Sean
r=«/AY) ails g (= /YY) s oo Slos Olaw
30 A Jauz) cuils gyl s g e (Son (
Sgnte el il g g sloos Slae r"s’ Ol53l
Oeiire B (O Jgaz) ol pll cuslsy asls
5 Sy a3ld o Cute (s g2y
as azaly Glbl g wis S 5155 1wl o ,Slee
o Al 4 cos was BBl iy el

52 50 bl ol Pl dalais plo 4385 o Wiy oo
b i ) Spai oz o)) 5 Gialesl Jlo 99
Y ol 5 (LS yo p,5LS YVAYA 5 VOVY
(LS o p,5LS VVYYY 5 VOF-A L o pa)
£S5k S AYOFA 51990 L) cuio o8, g (e
a ey il |y casy o ,Slas o S (LS o
oels asay g Siolesl pgo Jlo ;o aS el 53
sleplal o (grawgd olge g plB)l wls 5 ,Slas
s .))S.Lq.c ;9)1?)-’ u.v‘)aLu (AW o).z_">..> oS 9
S Gialojl pgo Jloo o g2 o8] s 0 Shos
o 59 5 53 (0 Jsaz) <8 ulidl ol JLo
aS Cawsgs g9 Hlouy et pB,1 ails o, Slee ‘gf*?.L")']
il o)l5,0lis” ST Jawgs a5 Wog ool8 ) alox
295) 52wz plB ] 4 Cod ol o S Ll
9 (’\ﬂ L)l'?L.’.) “:;\.A:JQB) “&z.’t GY" ).?Lé “:)).an
o) Sysolyer Shae 5 ol shilyz) WS, 5
Mbé)yfb)‘wwmmﬁjw
Mbﬁc@‘k)]omadhud‘ﬁayw
Ol Olgien OlipglaS 4wz plB)l (Byne g o8,
Oeiizs olo ol dalaie jo |y ddgle 4 s wdes
adg o lbcuigly olly a5 sl bl
sloplail 5l gywgd dlge JED! 4 «Dawlqid
slge 0,3 o oS ollg 5 als a4 i,
eyl moldl Loy oyl Sy ails [0 (griwgnd
Beheshti & ) wb oo ials als o Sles olS
(2004)Rebetzke et al .(Behboodi Fard, 2010
eyl jals 4 bg e 1) s a1 oYL o Slee
a ol cwslie Gl 5 (2UsSL) wax pl)
as ol slas «(1987) Yau oldllas ils oo o9
G Cowd Y0 0 Shee gl A 5 slapY
SepY a5 d90 Glo g5 W3y pAS 5 92 oL
shemee SUBGL 5l pasS 5 52 pB)1 5l e G 5
09 9 S lom 4 (5 Cueglie 5 2355 ooliul

IRV K
C.Jbb)g ua:b»

Andy 93 1) 4o (neS g (B0/0) Yoo 8 (o8,



or VEe e i oF 5,Lad DY 890 o)lnl el,; LS psle

Jdob 9 5okl azls slass 5,L6 5 5ol (JS
2lo byl (gl pre 5 Cote (Sinod Sy
Jeazx) cily e (Sier dalllas 5)50 lao
O e g Sade (Sod o pd (p e (A
B sloamy olawi 5 e e 4o aliw olaws las
ool 10 sdmlice (= +/34) o)l o (1= +/VF)
WISl digr y0 (Gian don olaw a5 )]
Sfles iy abiws Slasd Gl 6005 o
«ldgy) sz el o A we S Wy sl YL
p3¥ 092 oalive JB ol ol T+ b g -V ol
A 5 o)l pogas o 398 slesl &5l S5 4
s ol a5 ) b oo i a6 1 5 S ad Gk
Gy I g A el (5eS @ e o
W05 oy ey BB b s Slee
a5 %5o,5 Leol 3.5 (2007) Nourmohammadi et al
Jelis ails 5 Slos 00isS yuued adol sl D o
g alw o ails slawy imlaw g o Al slows
ol wralols Jol> o Sles g 09 ails e (3
v axly jo i slaws i a5 aib o s3> 4w

JOWIR SRR

alidow 5o azloow oluxi
IS laazlin olass o iy (ialel Jol Jlo )
VVF 9 YWIF i ja) Spal 92 o) 50 5ok s
Wy 03, Slie pl oS g (axkew
a oanlive (ki VEIA  VOIA o o) sliils
e IS 5 B 5 o3 L 53 0 Jgaz)
sl o YONA L obliw) JS sloazlon sl
sholsz 5 YOIVA b sbliw) o, 5 (4ol YT/ Y
s> nd, g wols plaS| o> 4 1) (asdas YY/OF
VWER 5 S ambiw VOV L coja SsSke
53 Bl Ty slaws o peS el 55 9,k azdiis
3340 alts olass o i 5 GlalosT Jlo 90 4o
U5 oyl 5o oS g Crete 5 B3 Bl o
Al soled jo aS cnl SO 4 p3Y 0l csalin
P9k g 5 leazlaw slawi gz adllas 950
ool sl Jlo 4 S Galesl pgo Jlo o ali
58l alidlalas o 55 L0 sleazliw slass

5 Sbe il ol s i bl Sl 5 83 Aty
Acuna et al., ) ws,S lae cllyy jasls |
aS ol las wls 158 .(2005; De Vita et al., 2007
caloy atld g oS W)l Sde a wux el
od Bl 4 ced VL o Shee 5l i
Szl o Gl cdbe cal ivg o3
) 3mgid Slge 1 (6 b i i Sloc o5
aS Jl>yo wlesls plais solaidl o Slee o
aols (6 (golaidl o Slae ¢ souad slacoisss
(Gabriella et al., 2006; Mekonnon, 2014)
&0y 53 dldow Slaas

Jbo 50 52 50 e e o abiw slad (p iy
JUo s WAV L gl Jlo) cadiog, o8, 5o iales]
P9 Jlo ;0 9 (O Jguaz) b caslice (VFVYY L pgo
o VPP LY o o8, (Sudog,y o, 5l aw
ool Bl 1) e e o Al Slows o iy
ails o, Slee Yo 5l G aS 0,5 kool lgi oo s
Feoomd g cadog, plB)l oYL cuilyy asls
e g mope yo 4 ool i oYU olass
@b el ol 5l asenl b zja 5 <l 65|
ad; i byl Gl (g i 5 a4
Cbloy pazlh g o Slee (Jy sy )lo03 0 9>
ol o ars e 5l AL pl a5 ails 5 S
olawi g (0, slawy a5 CiS gl o 050 plB))
GRIBl 03 aten b Jolge oz 5l e, jo al
Olid ired gl il o 92 Bl Al & Sles
By y alaw olaw l K 5 plB)) as ol
56 9k (disg 1995 92 Bl 4 s (5 eS
L s 5 shels 5 ol o8] inlefT Jyl Jlo 5o
ol pgd Jlo yo g @oye s yo al MY 5 A7
3has (aloew MVAe glilem 5 Vo VE L oblw) L8
Slaai o ieS (@ yo 5o abiw AD) S 8
Orizred (B Joaz) w1y mye ey aliw
9> pl)l ape e yo Al olaws aS ol las b
P81 4o s w2l lS ol sl J & Canm
sle i (Ko ulpo dl Gl WK 5
Sasy ol Slao b a e yie j0 alw slawy a5



w92 a2 g (g0 plB 1 Sy5eled 90 Dlaw g 0, Slas glixl o Slae Sb)) i) Sen 5 2g 0

Jyamay () & WS Bl sol; oliions
b slaw (Jyazme o5 pB) L aslie o puiS
gl ails jla oy5e Lol cosals poye e 0 (5 i
Singh et al., 2011; Budakli & Celik, ) o5 yinS
S 55 5yl55 (2014)  Mekonnon (2012
g aly o Slee o b s 5 Cute Sen
oszg aliw Job 5 gl caupe yio yo ails slass
olBl Jelse (n fmee abox I, Slao cnl g il
aS 0S5 leie g9 0,5 Glae gz il o Slee
g dlge o 5 bl 25158 g agilly 5 Sha
D9l g0 1S 3P 4O Cudgame Hbs 4y wly ol
(poyo yo 4o ails slaws) (y35ee Oya8 2ol58l pl by
S ails o, Slae o384y jorie Wilgs oo

&l 5152 (39

w0 Jlo 5o 5 Az pBl talesl ol Jlo o
5 YAOA L s ey Suls 5 gya ais; 9o el
asls plas 1y alo jlie 39 oo 0,5 YE/IOA
L Fyd g cuo pBByl as conl (S5 a4 p3Y (0 Jgo2)
alo o,8les g aliw o als olas aSpl dezg
L avslie o oyl ails a5 (Jg coitils (6 5SS
32 0j9 o Gog Vb o9 by 92 B nle
50 g gl Gog ams g Lo Bl ol ails
bawslie jo alas jo als slawd (9> 4ty g0 3]
a5 5 glin ool s oS aiys, i )
webaisl oLS u_w;‘) sleplasl 4y (6 sinn (g awgid
S @ Ol A ol e BV 5l e
0,5 o lal (g ruwgd dg0 B pan 4o laaslin ol
OiBre dlez 5l as wils olawy ioli8l L aS 6 gboay
Sl dlge e wiiins LS loli, 5 wos
Oyge @b Sy b b Sl plaS e e
5 60 o] 5l ooliiul jo azs 0 9 0,05 o
398 sleal ol jo T so Sgzgar ol azsly Jlasl
YL olaws e e a5 g0 o)Ll LBl 4 g3 o0
035 59 0 Sass gl baydy 8,k 5l 5 il
S olge adly o didg 0,95 0 (5 5eS Al i

32 llie g, ool (ol 5 3Ll IS, 5 o6
s o5k 9 S5 sleazdcns slasi 4S5 jsboay g
el gl sl slhaglin slas 5 Gl
axlas olass a5 oy lis oole S ol o
ey 5 Al gooSles Clao b oalws (o 590k
Jsb 5 i Job cudlsy (asls cals 3 Slae
it oot b 5 s e 5 St Faran Koo
s jo ails olaad g aliw o Hg,LL Az

A Jgaz) Sy g3 pre 5 (e (San

alcaw jo ails olaws
als 0% L +Y obu, w8, oiabeyl Jgl Jle o
L o) 5 o) 55 pgo Jlo 13 5 oyt
alow o als slaw o iy (&l VY olile> o Y&
5w obesl pge Jlo 50 (0 Jgaz) auxsls 1,
Gty s BF LYl o3, WIS 5 ol
aS casls g BB 1) alan o wly slaws
5 Bl Gl YL o Shes LY abox I wlsioe
S agd; 99 el 5 Gralesl Jlo g9 5m 0wl
Yeb) g (@lo e bpgs Jlo g VP L Jol Jlo)
I acs jo ails olawd op eSS o(Jlo 90 2 y0 alo
azg |, pB) ol ol als o Slee a5 auilo
alows [0 aily slawy aS cul S8 4 p3Y 0iS oo
B jsba GralesT Jol Jlo a4 S Sy 5 66
wx pByl 5l (S ey il Ml e
als olaws 4 sls lid mls ol las Sy tals
Al il gy glaoShee Loaliw o
g Ay olasd g alw Gl b wig gl iy
5 b g)ld g g Cude (Stnod ()5l azrliis
5 &y yo 50 b olaad ()Ll azliw slass
A Jgaz) cls e (Shawon ils 2 (59
ald olass o Cudie (S a5 Cewl S5 4y 03
S, Sles (= +/FA) gy oo Slae b a0
3 s (= 2 JOY) cslopy ale (1= - /Y ) ails
A 5 pl,l cpl plo g addlas 9,90 Slao ol
ay olawl g mie ye jo Al olass aSepl b
oo Shoe plgs Gl cdeay Jy aials 55568
5o alls slass 5 gl o8l cdeay als 5 o)



00 \Fe. o

oals el s e y5e aS il ey b G 5
alow o als ol goldl cleas Jy cdly
Jo Gapiee lple 8l Gl alls o Sles
ailo olaws o8l lCos 5 86,1 asls o Sl 2058l
BT YIS T RIS CONUON-SIUS V5RO R VIS YVIPY DE SV
oo Jsb g alow Job gla)l Sl L wls
A Jgaz) el gls s 5 Cute S
s bl Ho &l slass a5 Wols s clidsy
)‘).Q U)5 9 05)64 )Lo.....: L aslo J)S.La& ‘51..0‘ ousS
wlo aly o, Slee (g5, S Bl olls wils
Loalcw o als olass a5 Wo,S (5,155 uien
JE! pges g a8l jo a8l Jlinl Sis oole o
Cold St g o pre  (Siwon ( JKed S oole

.(Sinebo, 2002; Giunta & Pruneddu, 2007)

B 5 9 92 pB, SUiglgd 90 Wl
aS ol plis beols uibyly aies Jou bl
5 97 pB)l 0 Sielshyee clao sl ol
@= +1V) s g cimles] Jlo 90 50 0 Al 5

(F Jgaz) o9

e oF 5,Los BY 8,95 ol sl LS psle

5 e il om0 |y aie Ul pac oad
e ol ) e Vb Lol (e (S50 ]
oS pB)l ails e 59 aScnl 4 azgi b g cnlnle
ol sl oo (S5 g e Ll 56
(Sl el wel Sbesl LB Wl wdg
Sl baal wls )l 39 5l oYL ey s
Olpsds plgoe als e (5 cde 5l wszg
oolaiwl o Slas gy gz ;o Ol gl g paxli
25 Al e G5 s ke 4 b ails ol oges
slaails 1y el 356 ool o gy sloassy olaws
aziy ol iy loyusd olee cde 4 cuko

S oo g SzeS laalls 4y s (5300 5
il Je) et 3y 355 gtalegl Jl 59 om0
32 09 orreS (e S YYIVY ps Jlu 5 YAIVA
30 9 oimbesl peo Jlo 10 (0 Jeuz) cuils |y wls
Jlo & Cod ails 5o (335 cadlllas 590 o)1 solos
pB)l yo Gl cnl plme a5 2L RalS
039 35 P95 Jlo 53 09 92 pB1 Sl i S 5
08, 30 9 0,5 YYIVe & F2IY . 5l olile> ails i
A5yl s .zl malS 68 VYT 4 FEYD 5l sble

besl slalo j0 ISy 5 g 52 a8y So39l58590 Slao wilily 4325 -7 Jgoo
Table 6. Variance analysis of the morphological traits of barley and triticale cultivars in 2 years of

experiment
Source Length Number
Experi of Degree Height up to Plant 019 Length Length of  Length of Number of Number of
xperiment - of - . . of Total - on fertile
variation freedom flag leaf height spike +  of awn spike peduncle tiller fgrtlle tiller
(SoV) awn tiller
Block 2 10.26™ 4.09" 0.12" 1.05™ 0.66" 2.22™ 0.75"™ 0.72" 0.08"
2014-2015 Cultivar 15 457.20™ 754.34" 16.08™  17.27" 757" 69.16™ 405" 161" 0.27"
Erorre 30 6.79 12.27 0.33 0.27 0.30 0.54 0.34 0.12 0.25
CcVv - 3.30 331 3.87 6.39 8.21 7.32 10.10 8.65 19.39
Block 2 1.86™ 21.31™ 2.37™ 1.97™ 3.48™ 1.09™ 0.02" 0.66" 0.46"
2016-2017 Cultivar 15 135.27™ 146.44™ 19.06™  10.28™ 17.15™ 91.49™ 2.96™ 1.49™ 1.72"
Erorre 30 27.27 34.81 1.27 0.85 1.13 1.90 0.11 0.13 0.15
CcVv - 6.70 6.23 7.98 10.60 9.92 13.47 6.04 10.09 21.01
oy S a0l pire Sgli g o pire Dgli pas Sy T g™
"sand **: Non- Significant and significant differences at 1% of probability level, respectively.
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Table 7- Mean comparison of the morphological traits of barley and triticale cultivars in years of
experiment
. Number of ~ Number of Number of
Year Cultivars Hefight U plantheighy ~ engthof - Lengthof — Lengthof  Lengthof — oy i fertiletill  on-fertile till
ag leaf spike + awn awn spike peduncle - .
plant) (in plant) (in plant)
Kavir 82.4d 109.8de 19.1a 11.9a 7.2cd 11.9b 6.35abcd 4.31bc 2.04bcd
Valfajr 103.6a 127.6b 13.5f 8.0def 5.5ghi 7.3e 6.10bcd 4.14bc 1.96bcd
Makouee 92.3c 119.1c 11.79 5.8g 5.9fgh 9.9cd 4.92¢f 3.49d 1.43cdef
Reyhan 78.7de 106.1de 14.7e 9.4c 5.4hi 7.1e 4.88ef 3.74cd 1.13defg
Nosrat 79.0de 111.6d 18.9ab 11.9a 7.0cde 12.3b 6.19bcd 3.74cd 2.46ab
Bahman 67.7gh 85.69 10.99 6.4g 4.5i 5.0f 6.61abcd 4.68ab 1.93bcd
Fajre 30 56.9i 82.9g 16.4c 10.4b 6.0efgh 9.4cd 7.02ab 4.41b 2.61ab
Youssef 74.8ef 104.2¢ 18.0b 11.0b 7.0cde 10.4c 5.86cde 3.27ed 2.59%ab
Nik 70.0gh 93.9f 15.9cd 9.5¢c 6.3defgh 10.1cd 6.11bcd 3.53d 2.59ab
2014- Lout 78.0de 103.9e 14.9de 8.4d 6.5cdefg 8.8d 4.96ef 4.61ab 0.35g
2015 Roudasht 82.6d 110.1de 13.0f 7.3f 5.7fgh 6.8¢ 6.88abcd 5.14a 1.74bcde
Reyhan03 68.5gh 92.8f 15.0de 8.4de 6.6cdef 11.9b 6.14bcd 4.80ab 1.33cdef
Mean (Six row barley) 80.1 107.8 15.0 8.3 6.7 10.8 5.6 3.9 1.6
Behrokh 66.6h 86.79 14.7¢ 8.1def 6.6cdef 4.9f 7.43a 4.31bc 3.12a
Dasht 72.41g 95.5f 15.0de 7.4ef 7.5¢c 4.0f 6.98abc 4.74ab 2.24abc
Mean (Six row barley) 69.5 91.0 14.8 7.7 7.0 4.4 7.2 4.5 2.6
Jualino 96.9b 134.2a 13.3f 4.3h 9.0b 20.9a 4.18f 3.23ed 0.95efg
Sanabad 90.5¢ 128.8ab 15.3de 4.0h 11.3a 20.0a 3.10g 2.74ed 0.35g
Mean Triticale 93.7 1314 14.2 4.1 10.1 20.4 3.64 29 0.6
Kavir 82.0abcd 99.9bc 17.9a 12.3a 12.7bc 11.3b 5.83abc 3.04fg 2.79a
Valfajr 87.9a 98.5bcd 10.0d 7.5edg 6.8d 7.3cde 5.50cd 3.36def 2.14abcde
Makouee 83.8ab 95.0cde 11.2d 6.29 8.0d 9.9bc 6.23ab 3.99cd 2.24abcd
Reyhan 81.0abcde 94.5cde 13.5¢ 9.4cd 10.3c 7.4cde 5.50cd 3.04fg 2.46abc
Nosrat 73.7cdef 90.7cde 17.0ab 11.9a 13.8ab 11.3b 6.37ab 4.32abc 2.04abcde
Bahman 79.9abcde 89.8cde 9.9d 6.4g 6.7d 5.4ef 5.75bc 3.34def 2.41abc
Fajre 30 68.6F 84.6e 15.3bc 10.3bc 12.1bc 9.4bcd 6.43a 4.98a 1.46e
Youssef 74.5bcdef 90.6cde 17.2ab 11.1ab 13.9a 10.4b 5.00d 3.27¢f 1.73cde
Nik 73.1cdef 87.9de 14.8¢c 9.3cde 11.6¢c 9.5hcd 4.97d 2.43g 2.54ab
2014- Lout 84.0ab 97.7bcd 13.7¢ 8.4cdef 10.5¢ 9.1bcd 6.05abc 3.88cde 2.17abcde
2015 Roudasht 83.1abc 94.6cde 11.5d 6.7fg 8.3d 7.1de 6.27ab 4.78ab 1.49de
Reyhan03 76.4bcde 95.2cde 14.1c 9.0cde 10.9¢ 10.6b 6.15ab 4.13bc 2.02bcde
Mean (Six row barley) 77.7 95.4 14.1 8.8 10.9 11.0 5.4 3.6 1.8
Behrokh 72.2def 86.0e 13.5¢ 8.1def 10.3c 4.6f 6.30ab 4.01cd 2.29abc
Dasht 78.5abcdef 92.1cde 13.8c 7.7defg 10.6¢ 4.4f 6.23ab 4.25bc 1.99bcde
Mean (Six row barley) 75.3 89.0 13.6 7.8 104 44 6.2 4.1 2.1
Jualino 71.6ef 110.5a 15.2bc 7.0fg 14.0c 23.0a 3.63e 3.40def 0.23f
Sanabad 69.2f 106.7ab 17.2ab 8.2def 14.1a 23.4a 3.03f 2.93fg 0.10f
Mean Triticale 70.4 108.6 16.1 7.6 14.0 23.1 3.3 31 0.1

il oo dwo s SG mhan j0 gkl s me iglis w3l (o o 4 bogs e gt B 10 S e By SO JBlas s sla Sl

* Mean with the same letters in the same column in the same year, are not significantly different at P<0.01.
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Table 8- The correlation coefficients of studied attributes of barley and triticale cultivars during growth

treat a b c d e f g h i j Kk | m n 0 p q r
a 1.00 080" -0.33" -0.34" -018 017" -0.37° -0.20™ -0.33" -0.09"™ -0.16" 0.21™  0.18™ -0.20"™ 0.15"™ -0.08" 0.20™  -0.27"
b 1.00 001 -0.35" 035" 069" -0.72 -042" -0.67" 0.15™ 0.22" -0.22 0.45" -0.42" 0.47" 0.27" 0.38"  -0.02"
ns
c 100 075" 079" 037" -0.10" -0.26"™ 0.08™ 0.45" 0.50" -0.36" 0.20™ -0.26"™  0.13"™ 022" 0.29 0.26
d 1.00 021 -017™ 035" 0.01ns 0.51" 0.22"  0.18"™ -0.02"™ 0.06" 001" -0.11"™ 0.03" 0.01"  0.22™
ns
e 1.00 0.75™  -0.53" -042" -0.40 0.48" 0.62"  -0.56™  0.31" -0.42" 0.35" 0.35" 0.39 0.20"s
f 1.00 -0.82™  -0.54™ -0.71" 0.28" 051" -0.65" 065" -0.54™ 068"  0.64 0.32" 0.38"
g 1.00 0.74™ 079" -027™  -0.43" 049"  -0.60™ 0.74™ -0.48" -036" -0.21™ -0.13™
h 1.00 0.18"™ -0.19"™  -0.30" 0.35" -0.37"  0.90™ -0.17™ 0.13"™ -0.26" -0.10"
i 1.00 -0.24™  -0.36" 041" -054™ 018" -0.53" -0.39" -0.08"™ -0.09™
j 1.00 0.90™  -0.31" 025" -0.18"™ 0.26"™  0.13™ 0.22"™ -0.09™
k 1.00 -0.69™  0.40" -0.30" 0.39" 0.29" 0.25™  0.06™
| 1.00 0.45" 0.35" -0.42°  -0.42° -0.19™ -0.27M
m 1.00 -0.37° 068" 070" -0.16™ 0.57"
n 1.00 -0.17™  -0.13"™ -0.26" -0.10"
0 1.00 0.87"  0.07™ 047"
p 1.00 0.10™  0.83™
q 1.00 0.08"s
r 1.00
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Height up to flag leaf: (a), height up to end of spike: (b), length of spike + awn: (c), length of awn: (d), length of spike: (e), length of
peduncle: (f), number of total till: (g), number of fertile till: (h), number of on fertile till: (h), number of total spikelet in spike: (j),
number of fertile spikelet in spike: (k), number of on fertile spikelet in spike: (I), number of seed in spike: (m), number of spike in

m?: (n), biological yield: (0), grain yield: (p), 1000 grain weight :(q) and harvest index: (r). ™, * and *: Non- significant and
significant differences at 5% and 1% of probability levels, respectively.
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Figure 1- Dendrogram diagram of morphological, yield and yield component of barley and triticale
cultivar based on Euclidean distance of cluster analysis
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