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Performance of two and six row barley (Hordeum spp) genotypes under different dryland
environments

Erfan F. Shkur Sami M. Maaroof

Abstract

Eight of barley pedigrees where compared to one six row adapted cultivar Acsad 12 and
another six row adapted cultivar Acsad 14 in an field experiment at two locations of Erbil province
(Einkawa and Koya) for three barley growth seasons during the period of 1993 — 1996, resulted in
different effects on vegetative and reproductive growth in addition to yield and yield components as
the significant best performance was at the third season 1995-1996 and in koya location while the
lesser performance was at the first season and Einkawa location , most of the pedigrees overpassed
the local well adapted control cultivars in many of the studied traits , especially as the two row
pedigree P5 which yielded 610.39 g grains m™ and 1569.4 g m™ of biological dry mas followed non-
significantly by the control Acsad 14 ,as well as the highest grain yield (754.93 g m*?)and biological
yield (1650.9 g m?) were performed season3 and season 1 respectively .Koya location produced
significant higher mean values of 541.72 gm™ and 1560.9 gm™ of grain and biological yield
surpassing Einkawa location by 1.2% and 1.23% respectively.

Key words ; barley, genotypes, locations, seasons

Q) de) 30 (e Allidle Cig b ciatt L ghia Al g el (o3 ) e A8 6 ) Sl ey £
g ra (el dada ol 2984 b o
DAl

il 9o A3 B2l 5 A garaal) Apd Ay Hlaall Ampdal)l Y Ju )IF Baiin K9 3 gShe oaBga B Alia &y ad Sy gl
A\L.\.\MAA_Q}M MJY\} L_mJ\ A_K:}u i) UA‘L\.\\)}L}L;MLAJM)\A LQAAMJAA 20]6 2013 u.mbd\ u.u‘u}u.u
Jshas alall 48 )5 dalisa oo cliiall alana (8 Gain oS @B e (38 Lo patll < jelal | 4dli €y Jualall ) ddlal 4 il
G GAIYI (g5 olall 855 dalinay 5 lall gLl ¢ iliiall (o JS 3 2016-2015 O el 55 pas sall (3 5 5 Al
Sl & il aae g Al Jola clia 23 2015-2014 S agall (508 Lot ¢ saal) Juala g Alid) G gos 220
dal e s Ly 553 Dl s jUae¥l 855 canes @l g Jadd s ol gl Jualall (8 2014-2013 JsY) ans gl (35855 g0yl
G A QY ()5 (A 12 sl Caiall 5 lae LAl dia o 41 ) 5l caS) Il alare C 555 ¢ ansga JS (A adl)
s sl AplSal (e il (e ey | asd sl daaladl g dliadl o\ aae 5 438 ) o)) daliall didy 6 14 2LuS) Caiall
calaal) Cilaagd Cag yla Cand Liay daclial) caloal Loy g calel) g 4032300 (il He Y dslaiall 4030 3000a Cilial L\.\.\.\u\ |
Akl olpall dai

Adlali de )3l amdd) ¢ A el qus) il sAalidal) culalsl

Introduction

Barley (Hordeum vulgare L.) is one of the earliest domesticated crop . due to its tolerated
growth to a wide range of geographical and edaphic environments plants (Zohary and Hopf, 2013).
The genus Hordeum comprises from many species, which are spread throughout the world
(Jacopsen and Bothmer.,1995). About all the northern uplands lay under the rain-fed areas with
Mediterranean climate and including more than 53% of the arable lands .rainfall happens during
the period from December to April of the next year to form suitable climate for winter cropping
season, the mean annual rainfall in the semi insured region is about 350 mm rising to more than 600
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mm in the insured rain regions.( Jaradat , 2002). Barley consists around 20% of the grown cereals in
Irag with fluctuated annual cultivated areas from half to one million hectares producing about one
tone ha® following the scarcity of water and hesitating temperature from 40C° to -2C° ( FAO,
2014). The northern lacks ideal conditions of barley planting since the winter cropping benefits from
winter rainfall. Barley production is affecting by both of the degree of security concerns and
ruminant animals as consumers depending on barley as feed (Grain and Feed Annual 2017). Barley
production in Iraq during the period from 2009 to 2013 increased about 27% at the end of the period
then dropped back about 9% in the next year (FAO 2014).This research were achieved at barleys
homeland as contribution in sustainable cereal production. Grain and biological yields are the last
products aimed by the growers for their importance as food and feed , the two studied characters are
modified through the common indices ( harvest index) which can be estimated through many
methods as that proposed by ( Kemanian et al . 2007) .

Materials and Methods

An experiment was conducted at two locations (Einkawa and Koysanjaq (koya) / Erbil-Iraq
) during three growing seasons (1993 -1994 , 1994-1995 and 1995-1996 ) testing four of each of
six and two row barley pedigrees compared to the controls 6 row (Acsad 12) and 2 row (Acsad 14)
cultivars ( later C1 and C2 ) respectively, source of the genotypes was Einkawa research station in
cooperation with FAO organization . Full details about the genotypes are listed in table ( 1a ).

Table (1 ) Names, pop type, row-type ,origin and the codes used in the research text.

Name Group | poptype | origin province 3D coordinates
X O (%] Y O ¢ Z (m) Code
6 ROW longitude ° latitude | Altitude | used
35385 ICB LA DZA Albaydah EOO 32 18 N32 45 02 1150 P1
35398 ICB LA DZA S;%'bzsa' W003000 | N352200 | 510 P2
36845 ICB LA NPL Koel EO08 07 08 N27 25 46 1575 P3
37543 ICB LA ey | A ;)fg:: al | E215726 | N323848 | 830 P4
Acsad12 Check (control) 6 row barley cultivar C1l
2 Row
20891 ICB LA Afg Herat E62 24 10 N33 47 20 1494 P5
35262 ICB LA Syria Edlip E36 58 00 N36 07 00 420 P6
131321 ICB WE Kaz Chemkenz E69 37 32 N42 21 19 610 p7
131417 ICB LA Kaz Dahmabul E73 09 92 N42 54 09 672 P8
Acsad 14 Check 2 row barley cultivar C2

Soil analyses were achieved in the laboratory of Einkawa research station / Ministry of Agriculture / KRG /lraqg.(Table 1b)

Table (1b):Some physical and chemical properties of experimental soil at depth (0-30 cm):

Particle size distribution g kg™ ]
Properties soil 99 Texture oH TI\?(’)c/al Available OM %
Sand % | Silt% Clay % Silty ° Pppm | Kppm
Einkawa 13 42 45 clay 7.32 0.20 3.4 100 0.9
Koysenjaq 12 39 49 7.26 0.15 4.1 111 2.1
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Farm applications of fertilizers were achieved upon the local recommendations of the
agricultural authority. Seed planting where done on rows with 20 cm equidistance spacing in (6m x
3 m) blocks, depended completely on rainfall.

Periodic records of climatic data were obtained from the on farm stations on both locations, the most
obvious spatial variation were in rainfall amount and distribution across the months (Figure No. 1 )
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Figure No.1 shows the spatial and temporal distribution and rainfall amounts in Einkawa (Einkawa)
and Koysinjig (Koya ) locations .

Data about plant height, flag leaf area , leaf area index , spike length, one thousand grain weight,
grain number spike™, grain yield and biological yield were collected according to Caustin and
Venus (1981) and Megersa et al (2015).

Statistical analysis achieved on the Randomized Complete Block designed (RCBD) experiment
using SAS windows ver. 9.3 (SAS. 2005) according Tuckey’s test of separated means for
significance at (p < 0.05) level.

Results and discussion

The following tables demonstrate the significance responses (p < 0.05) of the studied 10
barley genotypes to years ( growth seasons) , locations and their interactions on each of the
vegetative growth, yield and yield component characters ; plant height (PH), flag leaf area(FLA) ,
leaf area index (LAI), spike length (SL),thousand grain weight (TGW), number of grains per spike
(GS), number of spikes m? (SM) , grain yield m? (GY),biological yield m? (BY) and harvest index
% (HI).

1- Effect of seasons:

Years 1993-1994 (season 1), 1994-1995 (season 2) and 1995-1996 (season 3) had different
effects on the studied traits as shown in table (2) .Season 3 impact leaded to superior mean values of
each of PH, FLA, LAI, SL, TGW, GS, GY, BY and HI, in common superior effects with season 2
on LAI, SL, TGW, GY and with season 1 in their significant effect on BY. The superiority of season
3 in most of the characters could be partly due to the availability of rainfall during the active growth
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stages (establishment) at January and (elongation) at March. Uncertainties of precipitation amount
and distribution results in un expected genotypic performances across the seasons (Palosuo et al
2015).
Table (2 ) : Effect of growing seasons on some vegetative, yield and yield components of 10 studied
genotypes of barley.

Seasons

2013-14 2014-15 2015-16 *Tuckey’s
Characters (Season 1) (Season 2) (Season 3) MSD
Plant height cm (PH) 80.48 b 7252¢c 106.58 a 2.403
Flag leaf area cm? (FLA) 12.94b 13.30b 17.13 a 2.487
Leaf area index (LAI) 2.46 a 2.84a 2.64a 0.68 (ns)
Spike length (SL) 7.70b 8.35a 8.21a 0.342
Thousand grain weight g (TGW) 33.78 b 40.34 a 40.62 a 2.061
Grain number spike™ (GS) 7.12c 27.45b 29.58 a 1.472
Number of spikes m? (SM) 238.67 b 361.25a 317.88 a 18.324
Grain yield g m™ (GY) 308.02 c 420.1b 754.93 a 50.123
Biological yieldgm?  (BY) 1650.9 a 11405¢c 14419b 84.205
Harvest Index (HI) 0.19a 0.39a 0.52a 0.224(ns)

*Means followed by the same letter aren’t significantly differed.
2- Effect of locations:

Einkawa location had significant superior effects on each of FLA, SL, and GSX, while Koya
location has the superiority in most of the studied traits PH, LAI, THW, GS, SM, GY, BY and HI.
The significant highest mean value of flag leaf area and leaf area index in Koya location (Table 3 )
could be the result of its significant effects on yield component traits TGW,GS, SM then on the
yield traits GY,BY and HI , since the leaf is the central location of photosynthesis and dry matter
production .Repeating of the experiment spatial different location and years contributes the creation
of various combination of radiation and temperature .( Guinta et al 2009).

Table (3 ) : Effect of locations on some vegetative, yield and yield components of 10 studied genotypes

of barley.

Locations Einkawa Koysingaq *Tuckey’s
Characters MSD
Plant height cm (PH) 83.46 b 89.60 a 1.638
Flag leaf area cm’ (FLA) [17.29a 11.62 b 1.737
Leaf area index (LAI) 2.70 a 259a 0.466 (ns)
Spike length (SL) 8.76 a 742D 0.233
Thousand grain weight g (TGW) 37.11b 39.38a 1.405
Grain number spike™ (GS) 21.60a 2117 a 1.003 (ns)
Number of spikes m™ (SM) 278.58 b 333.29 a 12.486
Grain yield g m? (GY) | 446.98Db 541.72 a 34.154
Biological yieldgm?®  (BY) 1261.3Db 1560.9 a 57.378
Harvest Index (HD) 0.34a 0.39a 0.11 (ns)

*Means followed by the same letter aren’t significantly differed.

3- Response of Genotypes:

Most of the tested barley genotypes (named in table 1) exceed both of the control 2 rowed
(acsad-12) and 6 rowed (acsad-14) barley cultivars in many of the studied traits as shown in table
(4), whereas p6 (two row ) produced significant taller plants , higher FLA ,longer SL and HI,
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followed by p6 and p8 six row) genotypes that have higher significant performance in each of PH ,
FLA, TGW, GS, and grain yield. P6 and P8 produced 610.39 g and 520 g of seeds per square meter
or 2.442 and 2.080 kg.ha™ respectively with average surplus yield of 26% to the well adapted check
cultivars .in addition that most of the 6rowed genotypes over yielded all of the tested genotypes, this
could be owed to the significant higher mean values of the superior cultivars in the mean values of
the vegetative traits PH, FLA, and the yield components of TGW, GS. However the only non-
significant trait was the leaf area index. the results followed the genetic variation among six and two
rowed barley groups (Alqudah and Schnurbusch 2015).

4- Effects of Interactions:

Double and triple interactions among the studied factors; years or seasons (Y), locations and
genotypes (named in table 1) had many significant and non-significant effects on the studied traits as
detailed in below;

4-1 Interaction between Growing seasons and Locations (YXL):

Table (5) postulates that in spite of the significant higher mean values of FLA, SL, TGW,GS
produced from the interaction between Season2 and to produce the highest grain yield , the
performance that could be achieved from the interactions between Season 3 with each of of Koya
and Einkawa locations with mean values of grain yield amounted by 774.9 g m? and 734.97 g m™
respectively resulted from significant higher mean values of PH, TGW,GS and GY .Einkawa
location .

4-2 Interaction between Locations and Genotypes (LxG):

Only a pair of the 2rowed barley genotypes (pl and p2) could achieve a slight superiority in
grain yield production through their interaction effects with location Koya location as they produced
551g.m™ and 516.22 g.m™ respectively. In addition that both of the 6row barley genotypes p5 and
p6 could achieve the highest grain yield performance in both of Koya and Einkawa locations, the
significant gain in grain yield was about 18.5% averaged from both locations and all seasons. (table
6)

4-3 Interaction between Seasons and Genotypes (LxG):

Higher achievement were obtained in plant height , flag leaf area Thousand grain weight ,
number of grains spike™ and harvest index from the interactions among season3 and the genotypes
P6, P7, P1, C1 and pl respectively (Table 7 ) . None of the pedigrees in their interactions with
season3 dominated the control (Acsad 12) in grain yield, season 1 is lower performance resulted in
lower values of number of spikes m?, flag leaf area and thousand grain weight in its interaction with
the genotypes P1, P2 , p5 and again P5 respectively , while the interaction between season 2 and
Acsad 12 resulted in lower grain yield performance.
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Table ( 4) : Effect of genotypes on some vegetative, yield and yield components of 10 studied genotypes of barley.

Genotypes Six row barley e — Two row barley peis ¥Tuckey’s
MSD
Characters P1 P2 P3 P4 1) P5 P6 P7 P8 ©2)
Plant (hF?I'*g)ht em 86'?:3 % | go4sc | 89.33a 82{51 8278 bc | 88.5ab | 91.61a 8;';7 92.06a | 80.44c | 5956
Flag leaf area cm” 11.76 12.72 b- | 13.05 b- 17.22 a- 12.00 c-
(FLA) o | 10.68d p | 1094cd | 18174 ° 19.72a | 18.28a y 6.316
Leaf (a‘[eA""l)'”deX 312a | 282a | 342a | 342a | 233a | 239a | 218a | 258a | 227a | 1.90a | 1.694 (ns)
Sp'k(?s:f)”gth 93la | 93la | 917a | 9.19a | 811b | 7.25cd | 7.06¢cd | 7.14cd | 7.67bc | 6.67d | 0.849
Thousand grain weight g 40.25 36.93 36.42 38.76a- | 40.61 | 37.74a-| 4041
(TOW) | 3494c | L b | 42394 ] " A o | 3401c | 5109
- 1
Grain ”“(gg‘)” spike 16.83b | 14.78b | 15.00b | 16.22b | 15.00b | 28.06a | 27.28a | 27.17a | 27.56a | 25.94a | 3.647
Number of spikes m? 34206 | 35656 | 33772 | 34644 | 310.17 | 30283 | 283.06 | 267.56 | 236.67 | 27628 | .o ..
(SM) ab a ab ab bc bc c cd d cd '
- - _2
Grain yield g m 45811 | 469.17 | 46856 | 42583 | , , . | 61039 | 57267 | 519.44 | 52067 | 48406 | ., .
(GY) bc bc bc c a ab a-c a-c bc
Biological yield g m? 1210.2 | 13385 | 13942 | 13253 | 1288.1 | 1569.4 | 15304 | 14659 | 14913
(BY) d b-d a-d b-d od a a a-c a.c | 149752 20869
Harvest Index 041 | 037 | 035 | 032 | 033 | 041 | 041 | 037 | 037 | 035 | 1.29(ns)

(HI)

*Means followed by the same letter aren’t significantly differed.
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Table (5) : Effect of interaction between growing seasons and locations on some vegetative, yield and yield components of 10 studied

genotypes of barley.
Seasons
*Locations Seasonl Season 1 Season2 Season2 Season3 | Season3 | , ,
y 9 ¥ y N N Tu'\%é(Dey s
Characters Einkawa Koya Einkawa Koya Einkawa Koya
Plant (*‘Ffl'*g)ht em 64.6e | 96.37c | 83.13d 61.9e | 10263b | 11053a | 4.146
2
Flag |?§[%ea cm 1047de | 1541bc | 19.27ab 7.33e | 2213a | 1212cd | 4.397
Leaf (a‘[eA""l)'”dex 2.7a 221a 2.73a 2.95a 267a 26a | 1.178(ns)
Sp'ﬁg:f)”gth 7.7h 7.7h 957a 713b | 900a | 742b | 0591
Thousa”‘g%"’\‘/'\;‘)we'ght 9 | 3182d | 3573c | 4122ab | 39.47ab | 383bc | 4293a | 3556
T Ty |
Grain ”“(gg‘)” spike 7.73¢ 6.5¢C 27.87 ab 27.03b | 29.2ab | 29.97a 2539
: 2
Number (‘;fh;;)'kes m 26857d | 208.77e | 30507c | 417.43a | 2621d | 37367b | 3161
. . 2
Gra'”g’({jﬂ‘; gm 237.7d | 37833c | 36827c | 471.93b | 73497a | 7749a | 86.466
- - - 2
B'O'Og'(cé‘: é’f)'d gm 11432d | 21587a | 1318¢ 962.93e | 1322.7c | 1561b | 145.26
HarV?iltl)'”dex 0.21 0.18 0.27 05 0.55 05 ns

*Means followed by the same letter aren’t significantly differed.
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Table (6) : Effect of interaction between Locations and Genotypes on some vegetative, yield and yield components of 10 studied genotypes of

barley.
LOCitIOI’I I—T(:ia;r:t E';':g (!ﬁ?.g k?:; I_Seﬁ:gteh (13(r)gl(r)1 zgéll(r? nur‘igleliem'z Gra;r:n\_gleld 3;?;093;‘3}'2 Harvest index
Genotype cm Index cm Weight g number
P1 84.3d-g 146a-e | 26ab 9.8 a-c 36.5 b-d 17.1 334.3b-e 365.1f 961.1 g 0.35b-d
P2 75.3¢ 136a-e | 2.6ab 9.8 a-c 33.0d 13.8¢c 341.6 b-d 444.3 b-f 1192.3 e-g 0.35b-d
P3 84.4dg 18.2 ab 43a 10.0 ab 34.9cd 149¢c 298.9 c-f 420.9 d-f 1247.0 d-g 0.33 b-d
g P4 83.9d-g 18.9 ab 4.4 a 10.2a 34.12d 16.9¢c 283.3 d-f 370.7 f 1184.4 e-g 0.30d
g C1 80.1 e-g 15.1 a-e 2.3ab 8.6 cd 42.3ab 148¢c 245.6 fg 361.3f 1119.2 eg 0.31cd
g | ps 87.9 a-e 20.1a 19b 7.7 d-f 40.8 a-c 29.7a 253.7 fg 526.9 a-f 14173 a-f 0.38 a-d
% P6 88.7 a-e 18.3ab 2.3ab 7.8 d-f 39.0 ad 29.9a 271.6 fg 592.1a-c 1474.6 a-e 0.40 a-d
E pP7 83.6 d-g 21.1a 2.6ab 7.8 d-f 38.6 a-d 26.56 ab 269.7 fg 500.1 c-f 1364 b-f 0.36 b-d
P8 90.0 a-d 20.2a 2.1b 8.3d 38.8a-d 28.3ab 216.2 ¢ 435 c-f 1327.8 c-f 0.34 b-d
P9 76.3 fg 12.8 a-e 1.7b 7.7d-f 329 d 24.1b 271.0 fg 453.3 b-f 1325.2 c-f 0.34 b-d
C2 88.3 a-e 8.97c-e 3.6ab | 8.8b-d 44.0a 16.6 ¢ 349.8 fg 551.1ad 1459.2 a-e 0.47 a
P1 85.6 a-f 7.8 de 3.0ab | 8.8bcd 36.9 b-d 15.8¢ 371.6ab 494.0 b-f 1484.7 a-e 0.38 a-d
P2 94.2 ab 72¢e 25ab 8.3d 38.9 a-d 15.1¢c 376.6 ab 516.2 b-f 1541.3 a-d 0.37 a-d
P3 89.3 a-e 72e 2.5ab 8.2 de 38.7 ad 15.56 ¢ 409.6 a 481.0 b-f 1466.2 a-e 0.35a-c
P4 85.4 a-f 6.8¢e 2.3ab 7.7 d-f 424 ab 152 ¢ 374.8ab 467.9 b-f 1456.9 a-e 0.35a-c
o C1l 89.1a-e 16.2 ab 2.8ab 6.8 f-h 36.7 b-d 26.4 ab 352.0a-c 6939a 17216 a 0.43ab
é‘ P5 94.6 a 16.1 a-d 2.1b 6.3 gh 42.2ab 24.7 ab 294.6 c-f 553.2 a-d 1586.2 a-c 0.41a-c
P6 90.8 a-d 18.3ab 2.6ab 6.5 f-h 36.9 b-d 27.8 ab 265.4 fg 538.8 a-d 1567.9 a-c 0.39 a-d
P7 94.1a-c 16.3a-c | 2.4ab 7.0 f-h 42.0ab 26.8 ab 257.1 fg 606.3 ab 1654.8 ab 0.40 a-c
P8 84.6 b-g 11.2 b-e 2.1b 5.7h 35.1cd 27.8 ab 281.6 ef 514.8 b-f 1669.8 ab 0.36 b-d
P9 84.3 d-g 146a-e | 2.6ab 9.9a-c 36.5 b-d 17.1¢c 334.3b-e 365.1f 961.1 g 0.35 b-d
c2 75.3¢9 13.6 a-e 2.6ab 9.8a-c 33.0d 13.8¢ 341.6 b-d 444 3 b-f 1192.3 e-g 0.35b-d
> [ [o0] [To} <
b Te] i o o
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Table (7) shows the effects of Interaction between Seasons and Genotypes on some vegetative, yield
and yield components of 10 studied genotypes of barley.

. 1000 . . .
Seasons Plfant Flag leaf Leaf Spike Grain Spll_<e Spike Graln Biological | Harvest
X Height area Area Length - grain number Yield - 2 .
Genotypes cm cm? Index cm Weight | i mber m .m? yield gm index
yp 9 g
P1 78.3 d-h 8.5cd 2.6 a-Cc 8.5 b-f 34.7 e-g 4.7f 220.0Im 200.5]j 1441.7 d-i 0.18 k
P2 71.5 hi 6.8d 1.9 bc 8.3 c-g 33.2e-g 53f 255.3 h-m 225.8 1425.8 d-i 0.18 k
P3 86.0 c-e 9.5 b-d 3.1a-c 9.2 a-d 36.0 d-f 6.67 f 238.8 j-m 265.3 ij 1605.0 a-f 0.17 k
P4 86.7 cd 9.6 b-d 2.9a-cC 9.2a-d | 353d-g 73f 259.29g-m | 266.8ij 1431.7d-i | 0.18k
2 C1 743 gh 8.5cd 2.1bc 7.5f-h 37.0d-f 55f 227.3k-m 190.5] 1369.2e-i | 0.14k
% P5 84.8d-f | 16.8a-d 2.3bc 7.2 f-h 34.9e-g 70f 243.7i-m | 396.3¢g-j | 1831.7a-c | 0.22 jk
& P6 84.5d-g 19.0 a-c 2.3bc 7.0 f-h 35.2e-g 75f 208.2m 389.3h-j | 1870.8a-c | 0.22 jk
P7 77.7d-h | 193 a-c 2.4 bc 6.7 gh 28.4 ¢ 11.8ef | 227.0k-m | 336.5h-j | 1689.2a-e | 0.21jk
P8 86.0 c-e 19 a-c 2.9a-c 7.3f-h 35.1e-g 9.0f 239.0j-m | 480.2e-i | 19175ab 0'2|‘:’ h-
P9 75.0d-h | 12.3a-d 2.1bc 6.2 h 28.2¢g 6.3 f 268.2 f-m | 328.8 h-j 1926.7 a 0.18 k
P1 80.0d-h | 12.8a-d 3.4a-c 10.3a 37.4d-f 23.3d 4715 a 342.7 h+j 835.83] | 0.43c-g
P2 68.2 ih 12.2 a-d 3.2a-c 10.2 ab 31.5fg 20.8d 4773 a 391.2h-j | 1142.2¢g-j | 0.37 f-i
P3 | 787d-h | 85cd 1.8 bc 97ac | 340e-g | 197d | 416.8ac | 412.2g- | 11247h-j | 0.38e-h
P4 75.8d-h | 10.0 b-d 2.1bc 9.3acC 36.8 d-f 19.5d 4453ab | 368.0h-j | 1121.2h-j | 0.34gh
< C1 76.2dh | 11.8a-d 2.0 bc 8.7af | 432ad 20.0d 389.0b-d | 361.0h-j | 1149.3¢g-j | 0.32¢gh
o
gl ps | 723 0 0128 | 34ac | 72th | 463ac | 362ac | 20671 | 5247dh | 13823ei | 0.39eh
P6 725hi | 16.0a-d | 3.2ac 6.7gh | 455ac | 335bc | 319.8d-i | 478.3e-i | 1168.7g-j | 0.45c-g
P7 68.2 ij 18.2 a-Cc 4.1ab 7.3fh 46.3 a-c 33.3bc 277.2 f-l 460.7 f-i 1231.2i-g | 0.4d-g
P8 735¢g-i | 16.2a-d 2.7 a-c 7.5d-h 455a-c | 37.0a-Cc 2142 m 465.2f-i | 1190.5g-j | 0.42 c-g
P9 59.8 ] 11.2 a-d 2.5a-cC 6.7 gh 36.8 d-f 3l2¢c 304.7e-j | 397.2g 1058.8ij | 0.39e-h
P1 100.7b | 13.9a-d 3.4a-c 9.1a-¢ 48.7 a 225 d 334.7d-g | 831.2a-c 1353 e-i 0.62 a
P2 | 1017b | 131ad | 33ac | 94ac | 402be | 182de | 337df | 7905ac | 14475di | oo
P3 103.3 b 20.2 ab 54a 8.7 a-f 40.8 a-e 18.7 de 357.5c-e | 728.2a-d | 1452.8d-i | 0.51 a-f
™ P4 97.3 bc 19.6 ab 5.3a 9.1a-¢ 37.2d-f 21.8d 334.8d-g | 642.7d-f | 1423.2e-i | 0.46 c-f
S C1 97.8bc | 125a-d 2.9a-c 8.2¢c-g 47.0ab 19.5d 314.2d-i | 692.3a-e | 1345.7¢e-i | 0.52 a-¢
ﬁ P5 108.3ab 215 a 1.4 bc 7.4 e-h 35.0e-g 41.0a 368.2 c-e 910.2a 1494.3c-h | 0.61 ab
@ P6 117.8a 16.7 a-d 10c 7.5d-h 41.2 a-e 40.8a 321.2d-h 850.3 ab 1551.7 c-f | 0.55a-c
P7 115.7a 21.7a 1.3 bc 7.4 e-h 385c-f | 36.3a-C 298.5 e-i 761.2a-c | 1477.5d-i | 0.52 a-e
P8 116.7 a 19.7 ab 1.2 bc 82 cg | 40.7a-e | 36.7a-c | 256.8h-i | 616.7c-g | 1365.8e-i | 0.45¢c-g
C2 106.5ab | 125a-d 10c 7.2f-h 37.0d-f 40.3 ab 256 h-i 726.2 a-d | 1507.0 c-g 0'43 b-

4-4 The Triple Interaction; Seasons, Locations and Genotypes (YXLxG):
values of SL,TGW , BYand HI were
obtained from the interaction between season 1 , koya location and each of the genotypes P1,
P7, P1, P4 and P6 respectively , while the interaction between season 3, einkawa and genotypes
P6 and P7 produced the tallest plants and grain yield respectively , while the dominated values of
BY, GY and TGW were produced from the interaction among season 2 , and the pedigree P1 and
the control cultivar Acsad 14.

Table (8) postulates that the significant highest
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Table (8): The effect of the season, site and genotype triple interaction on some of vegetative , yield and yield
component characters .

Interaction Plant II:Iag Leaf | Spike 100.0 Spike Spike Grain Biological
o |8 k£ 2 | Height eaf Area | Length Gra_un grain number Yield g.m” yield I—!arvest
S 5|8 S8 29 area Weigh 2 2 2 index
» —|J%"p o cm o Index cm tg number m g.m
P1 62.7 8.7 2.3 8.0 33.0 4.7 300.7 209.7 766.7 0.27
P2 54.0 8.0 2.0 8.3 32.0 5.7 296.0 177.3 793.3 0.22
P3 72.0 11.7 3.8 9.7 35.3 7.3 285.7 190.0 1180.0 0.16
S [ P4 70.3 11.3 3.2 9.3 34.8 7.3 259.0 130.3 980.0 0.13
g C1 56.0 11.7 2.4 7.0 34.0 4.7 263.0 137.0 896.7 0.15
o | P5 71.7 8.7 2.2 7.0 34.2 9.0 257.3 344.7 1411.7 0.24
P6 68.3 11.3 2.8 7.3 32.6 10.7 238.7 296.3 1343.3 0.23
P7 59.3 12.0 2.7 6.3 25.4 12.7 252.7 256.3 1195.0 0.21
- P8 71.7 13.0 3.4 7.3 30.8 9.0 2477 349.3 1423.3 0.24
S C2 60.0 8.3 2.2 6.7 26.0 6.3 285.0 286.0 1441.7 0.20
§ P1 94.0 8.4 2.8 9.0 36.3 4.7 139.3 191.3 2116.7 0.09
@ P2 89.0 5.6 1.9 8.3 34.3 5.0 214.7 274.3 2058.3 0.13
P3 | 100.0 7.3 2.4 8.7 36.7 6.0 192.0 340.7 2030.0 0.17
< | P4 | 103.0 7.8 2.6 9.0 35.7 7.3 259.3 403.3 1883.3 0.22
é‘ C1 92.7 5.3 1.8 8.0 40.0 6.3 191.7 244.0 1841.7 0.13
P5 98.0 25.0 24 7.3 35.7 5.0 230.0 448.0 2251.7 0.20
P6 | 100.7 26.7 1.8 6.7 37.7 4.3 177.7 482.3 2398.3 0.20
P7 96.0 26.7 2.0 7.0 313 11.0 201.3 416.7 21833 0.20
P8 | 100.3 25.0 24 7.3 39.3 9.0 230.3 611.0 24117 0.25
C2 90.0 16.3 2.0 5.7 30.3 6.3 251.3 371.7 24117 0.16
P1 91.7 16.0 2.3 12.0 34.2 23.0 418.0 142.7 870.0 0.17
P2 79.0 15.3 2.3 11.0 30.3 20.3 459.7 343.3 1373.3 0.25
P3 85.0 11.0 1.0 11.3 32.7 22.0 317.7 332.7 1196.7 0.28
~ | o | P4 85.3 14.3 1.8 11.3 32.7 21.7 328.0 305.3 1193.3 0.26
S z [c1 86.7 16.3 1.2 10.0 40.0 21.7 247.0 204.3 1226.7 0.16
ﬁ = [ P5 84.7 25.0 3.6 8.0 48.7 37.0 232.3 502.0 1573.3 0.32
@ | W "pe 84.3 26.7 4.1 7.3 47.7 36.7 273.7 509.3 1563.3 0.33
P7 79.7 26.7 5.1 8.7 55.0 33.0 284.3 491.0 1510.0 0.33
P8 85.7 25.0 2.9 8.3 48.7 37.3 180.7 479.3 1483.3 0.33
C2 69.3 16.3 3.0 7.7 42.3 26.0 309.3 372.7 1190.0 0.31
P1 68.3 9.7 44 8.7 40.7 23.7 525.0 542.7 801.7 0.69
P2 57.3 9.0 4.1 9.3 327 21.3 495.0 439.0 911.0 0.49
P3 72.3 6.0 2.5 8.0 35.3 17.3 516.0 491.7 1052.7 0.48
~ P4 66.3 5.7 2.3 7.3 41.0 17.3 562.7 430.7 1049.0 0.41
S| $[c1 65.7 7.3 2.8 7.3 46.3 18.3 531.0 517.7 1072.0 0.48
ﬁ 2 [p5 60.0 7.3 33 6.3 44.0 35.3 361.0 547.3 1191.3 0.46
» P6 60.7 5.3 2.3 6.0 43.3 30.3 366.0 447.3 774.0 0.58
P7 56.7 9.7 3.1 6.0 377 33.7 270.0 430.3 952.3 0.47
P8 61.3 7.3 24 6.7 42.3 36.7 247.7 451.0 897.7 0.50
c2 50.3 6.0 2.1 5.7 31.3 36.3 300.0 421.7 927.7 0.47
P1 98.7 19.0 3.2 9.3 423 23.7 284.3 743.0 1246.7 0.60
P2 93.0 17.3 3.6 10.0 36.7 15.3 269.0 812.3 1410.3 0.58
P3 96.3 32.0 8.3 9.0 37.0 15.3 293.3 740.0 1364.3 0.55
< | P4 96.0 31.0 8.2 10.0 35.0 21.7 263.0 676.3 1380.0 0.49
E C1 97.7 17.3 34 8.7 53.0 18.0 226.7 742.7 1234.3 0.60
= | P5 | 1073 26.7 0.8 8.0 39.7 43.0 2713 734.0 1267.0 0.58
W6 | 1133 17.0 0.7 8.7 36.7 42.3 302.3 970.7 1517.0 0.64
P7 | 1117 24.7 0.9 8.3 35.3 34.0 272.0 753.0 1387.0 0.54
™ P8 | 112.7 22.7 0.8 9.3 37.0 38.7 220.3 476.3 1076.7 0.44
S C2 99.7 13.7 0.7 8.7 30.3 40.0 218.7 701.3 1344.0 0.51
8 P1 | 1027 8.8 3.7 8.8 55.0 21.3 385.0 919.3 1459.3 0.64
n P2 | 1103 8.8 3.0 8.8 43.7 21.0 405.0 768.7 1484.7 0.52
P3 | 1103 8.3 2.5 8.3 447 22.0 421.7 716.3 1541.3 0.47
P4 98.7 8.2 2.5 8.2 39.3 22.0 406.7 609.0 1466.3 0.42
% C1 98.0 7.7 2.3 7.7 41.0 21.0 401.7 642.0 1457.0 0.44
¥ | P5 | 1093 16.3 2.9 6.8 30.3 39.0 465.0 1086.3 1721.7 0.63
P6 | 1223 16.3 2.1 6.3 45.7 39.3 340.0 730.0 1586.3 0.46
P7 | 1197 18.7 2.6 6.5 41.7 38.7 325.0 769.3 1568.0 0.50
P8 | 120.7 16.7 2.5 7.0 443 34.7 293.3 757.0 1655.0 0.46
c2 | 1133 11.3 2.1 5.7 43.7 40.7 293.3 751.0 1670.0 0.45

Usually letters are not written in Tuckey’s analysis, so I got enough with Tukey's Studentized Range (HSD).due to the wide area of the table.
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Conclusions and recommendations

about barley genotypic choices in this study:These results highlight the ability of some barley
genotypes to keep yield potential across years and locations. Importantly, the results also
illustrated the yield benefit obtained from sowing genotypes in the rainy areas of the semiarid
region. Our plant breeders and agronomists are asked to concentrate on such beneficial
researches , but with strong support from the government , especially during the next package of
water scarcity that seems to be arose.
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