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Abstract —Genetic diversity assessment allows breeders to &lkadvantage of existing genetic resources, whichlpe
to improve agricultural yields and ensure food seaity. In the 2019 main cropping season, eighty barley aessions
and three standard check types wer tested for eight quantitative traits in Lemo Werela Hadiya Zone of southern
Ethiopia. The experiment was laid dow in an augmented block design with three standard atks that were
replicated in every block. Analysis of variance shwed very significant cifferences (P0.01) between tested genotyf
for days to 5% flowering and days to 75 % maturity, spike length spikelets per spike, kernel per spike, and grai
yield. Plant height and thousand grain weight alsaliffered significantly (P0.05) between genopes. The grain yield
varies between 10.2 and 44.63 quintals per hectarThe highest grain yield was harvested from Awedo feck
variety) and the lowest yield was from the farmersivarieties accession 24359Even thougt, the highest grain yield
was measured from the one improved variety; 35 farer’s varieties were able to produce higher grain wld than the
Chefo improved variety. On the other hand, 65 farmes varieties were able to produce higher grain yikl than the
bira improved varieties. The principal component analysis indicated that théwo principal components (PC1 to PC2
with eigenvalues ranged from 2.05 to 3.48 containgnvariability of 43.59% and 25.68% respectively. Thegenotypes
were broadly grouped into fou distinct clusters. The first cluster contains 38 45.78%) genotypes including on:
improved variety. The second cluster was also constructed by 26 (3198Bgenotypes including two of the imprwed
varieties. The third and fourth clusters comprises 11 (135%) and 8 (9.64%) genotypes, respectivelyln general, the
research revealed the farmers’ varieties accessidrisdden potential for increasingyield through the use of conserves

germplasm.
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|. INTRODUCTION

Barley Hordeun vulgare L.) belongs to the gentHordeun in the Triticaceae of Gramineae family. It is se
pollinated diploid 2n=14. Barley is one of the maitportant cereal crops cultivated worldwide in ig@vrange
of environments from temperate to -tropical, arid to semi-arid. It ranksurth in world cereal productic
after maize, rice, and wheat, it is mainly used fd (5-60%), brewing malts (3@0%), and the remainir
percent for food purposes [1][2Cultivated barley (Hordeum vulgare ssp. vulgagedlved from its wilc
progenitor H. spontaneum(C. Koch) Thell, the Fertile Crescent of Mille East about 10,000 years ¢

[31[4][5])-

In Ethiopia, barley is an important cereal crop tkahainly grown by smallholder farme[6]. It is grown in
wide ranges of environments with altitudes varyirgm 1500 and 3500 m ove sea leve[7]. Barley is the

fifth most important cereal crop after teff, wheagize and sorghum in area coverage in Ethi[8].

Farmers’ varietiesire largely an outcome of natural selection dudagturies of cultivation. They usua
exhibit genetic variation for qualitative and quantitativaits, have good adaptation for specific environrak

condition and give dependable yi€[9]. Also important sources of valuable genes for sévea#ts such as
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barley yellow dwarf virus resistance, pdery mildew resistance, high lysine content, vetjatavigour, drough
tolerant and resistance to several barley dis [10]. Besides, they have useful agronomic future sschoad
tillering, tolerance to marginal soil, resistanoebirley shoot flyaphids and frost resistance, vigorous seec

establishment and rapid grain filliperiod [11].

These farmers’ varieties formotential parents for hybridization in crop imprawent not only for yielc
productivity but also for resistance to diseased pests. However, thedarmers’ varietie have not been fully
utilized in moderrbreeding [12][13

In order to effectively conserve, evaluate, and geamplasm, researchers must look into the estimf
genetic variation available. Genetic diversit an integral aspect of any agricultural productigstem, in
breeding, modification in germplasm effectivelye thvestigation of genetic diversity importantthe first par

of the last century, recognized the importanceesfegic variation in the ymplasm of crop organisn[14].

More than 1800 barley accessioicollected from barley growing regions of the coynaind maintained in
the gene bank of tHethiopian Institute of Biowersity until 2021[15] But majority of theaccessions are not yet
studied for their important agronomic traiTo make awise decision on how to utilize and conserve

available barley genetic resource, studies habe tdone oithegenetic diversity of the cr(16].

Therefore characterizing this huge genetic resoisrvery essential fofuture crop improvement program
while our farmer is still stragglingith low yielder varietie: Hence, the study aimed assess tl preliminary
performance of barley accessiomnd genetic variabilityassociatioffier yield and yieldrelatedtraits of barley

accessions.
[I. M ATERIAL AND METHODS

2.1Description of the Sudy Area

The study was conducted ledmo Wereed in Hadiya Zone of Southern Nation Nationalities ples Regior
during 2019 maimrainy season. The experimental station is locateahaelevation of 2270 meters above
level and is located af32'44"N latitude and ©°52'50"E longitudelt is situated 230 km south of Addis Abal

the capital of Ethiopia. It hasscool temperature range of-180C and an average rainfall of 1150 [17].
2.2Plant Material

Eightyfarmer’'svarietiedbarley accessioobtained from the Ethiopian Biodiversitpstitute genbank and
three standard checks (Awedghefc and Birg) were obtained from locally growwarley veritieused for the
study (Table 1).

2.3Experimental Design

The experiment was laid down augmented block design with no replication amoreyliarley accessiol
and three standard checks repeated in every [The accessions were sowed on 9 August 20lthe main
cropping season with diammonium phosphate (DARharate of 100 kg I* andUREA at the rate of 100 k
ha'® (complete application at sowir and the other management practices were applipgragcommended f
the research sitéfhe gross plot size was 2 m x 0.8 m (1.%). Each plot accommodated four rows of 2

length with disance of 20 cm between rows. The outer rows at botis of fots were considered as borde¢

Copyright © 20:3 IJRAS, All right reserved
2



1\\‘.‘.'

International Journal of Research in Agricultural Science
P

Volume 10, Issuel, ISSN (Online): 2348 3997

D=

The two middlerows were designated as sampling a0.5 m and 1 m distance kept betweeots and blocks

respectively.
Table 1 List of barley genotypes used for the study.
SN Accession SN Accession SN Accession SN Accession SN Accession
Number Number Number Number Number

1 242068 18 238648 35 242579 52 238657| 69 242091
2 241684 19 243188 36 244910 53 238373| 70 242577
3 244940 20 243554 37 244909 54 241681| 71 238845
4 242584 21 239512 38 239523 55 239519| 72 238639
5 239529 22 239532 39 237820 56 243180| 73 238366
6 237843 23 239510 40 243591 57 239517| 74 237821
7 239521 24 244937 41 239538 58 242582| 75 243186
8 243189 25 243302 42 239531 59 244912| 76 241120
9 243194 26 239075 43 239818 60 244922| 77 238817
10 243193 27 244924 44 239518 61 237817| 78 237816
11 238823 28 242573 45 231857 62 239511| 79 237811
12 242060 29 243581 46 243570 63 239515| 80 237856
13 243590 30 242581 47 241682 64 237859| 81 Awedo
14 237854 31 238651 48 243305 65 236809| 82 Bira
15 244935 32 243608 49 241680 66 241676| 83 Chefo
16 239513 33 242069 50 238812 67 237822

17 238821 34 243556 51 243410 68 237823

Note: The Ethiopian Biodiversity Institute geneb: database assigned an accessignber to each germplasm sample; AwBira and

Chefoare barley varieties that have been produced inetsgarch are

2.4Data Collection

Data were recorded for eigljuantitative characters using barley descrip[18]. Data for plant height,
spikelet per spike, kernel per spiatad spike lengthvere recorded based on randomly selected and ta2fy
individual plants from each plo#&Vhereastraits recorded based on plot bakgsto 50% flowerin, days to 75%
maturity, housand seed weight and grain yield \ taken from the whole row for each accession anth

yield per plot convertethto hectare for the analys
2.53atistical Analysis
2.5.1Analysis of Variance

R statistical software was used to perform analof variance on eight quantitative traits (versiaf.3,;

augmented RCBD package).

2.5.2Principal Component Analysis
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To avoid differences in measurement scales, the Wate standardized to mean zero and variance &
before computing principal comport analysis. R statistical software was being usedaiculate the principi

component based on the correlation matrix (verdiorb; Facto Mine R packag
2.5.3Euclidean Distance and Clustering of Genotypes

Euclidean Distance (ED) was computed fron traits after standardizeas established by Sneath and S
(1973) The distance matrix from phenotypetrawasused to construct dendrogram based on the Unwel
Pair Group Method with Arithmetic Means(UPGMA). Ttesults of the cluster analysis were presentdtei
form of dendrograms. R statistical software (var4.0.5; factoextra packagaged for the anysis of distance

matrix and constructing Dendrogrz
[1l. R ESULT AND DISCUSSION
3.1 Analysis of Variance

The analysis of variance of eightquantitatitraits understudyindicated that thewerehighly significant
differences(P <0.01) betweested genotypes fcdays to 50% flowering and days &% maturity(Table 2).
Thus, the study showed thditet presence variability for the character consideradhich can be exploited for

furtherbarley improvement prograthrough selection breeding programmes.

The genotypes had a range oft6 B2 days to 50% flowering and 89 to 1&dys to 75% maturi(Table 3). The
three genotypes 244910, 244988d 243305 were attaining 50% within 57 dalyst genotypes 2420 and
239075weradelayed for 50% flowerincGenotypes 244924, 243305, and 242575, on the b#ret, reach 75 ¢
maturity in 89 days, but genotype9075 takes 134 days to reach 75% matufibe presence of a wide range
maturity within the genotypes will allow breedto develop varieties for short growisgason areas and exten
rainfall season area&ccording to Ebrahim et al. (2015), the time iteakor 20 Ethiopian barley genotypes to re
50%flowering varies between 75 and 100 ¢

On the other hand, spike lengtpikelet per spikeand kernel per spike showeghly significant (I< 0.01)
variationsobserved between tested genotypes. value ranges from 6.08 to 10.2¢én, 18.4" to 52.18 and
17.16 to 52.11 fospike length, number of spikelets per spike number of kernels per spil respectively. The
highest number ofpikelets per spike and number of kernels per spilie recorded from 241€and 241682
genotypes, respectively. On the contrary, geno24#968 exhibitethe smalleshumberfor spikelets per spike
and number of kernels per spikbrahim et al. (201! observed a huge variety of spike lengths from Hiiaio

barley genotypes, ranging from 3.82 to 9.38

Thousand seed weight ranges fr31.01.6 to 52.21 g with a mean of 43.3The thousand grain weight of
Ethiopian barley accessions ranged from 21.2 t@ §2.with a mean of 36.2 g, according to Alemayehd
Parlevliet (1997A wide range of variation was also observed amoramened genotypes in grain yield. T
yield ranges from 10.2 to 44.Gfintals ha. The highest grain yield was harvested frAwedo(released
variety) and the lowest yield was from tfarmers’ varieties accession 24358¥en though the highest gre
yield was measured from tlome improved variety35 farmer’s varieties were ablegooduce higher grain yiel
than the Chefo improved variet@n the other hand, 65 farmer’s varieties were éblproduce higher grai

yield than bira improved varieti{fhis show that thunrevealed potential of farmengrietie: in improvingyield
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through theutilization of conserved germplasm. In additiche presence of such wide variation in yield \
help in developing of newarley variety.Since increasing the production @iy yield is the ultimatgoal of
plant breedingGrain yields of Ethiopian Barley genotypes rangeunf22.58 to 62.02 quintals *, according to

Ebrahim et al. (2015).

Table 2. Mean square values of eight quantitatiaracters 083 barley accessions alongth the three standachecks.

Mean Square
Source of Variation df
DF DM PH SL SPS KPS TSW GY
Block 4 4.17 6.67° 1.67° 0.12% 16.65° 16.08° 4,92 14.52¢
Genotypes 820 50.12** 171.88 38.92 0.63** 93.4** 106.35* 17.28* 53.91*
Accessions 79 50.57* 135.97 30.63 0.75** 70.72** 80.86** 15.18* 40.25°
Checks 2 74.4%* 667.27** | 354.43** 2.1** 912.76** | 1062.99* | 98.89** | 678.35**
Checks vs Accessions 1 366.6" 2896** 82.11* 0.08° 546.7** | 563.41** | 66.27** | 267.93**
Error 8 3.57 4.77 8.87 0.1 12.4 12.21 4.65 14.21
Ccv 29 2.1 3.7 3.8 10.7 10.9 5 13.5

* ** ns, Significant at (p<0.05 and (p<0.0&nd non-significantrespectively. df= degree eéffom,DF= days to 50% flowering; DV days

to 75% maturity; PH plant height (cm); SPhumber of spikelet per spike; KPS ember of kernels per spike; SL= spike length (¢

TSW = thaisand seed weight); GY = grain yield (quintals/ha); CV, coefficiet variation(%o).

Table 3.Minimum, maximum and Mean values of eight quaritieatraits of83 barley genotype.

Traits Min Max Mean

Days to 50% flowering 57.00 92.00 64.65
Days to 75% maturity 89.00 134.00 104.92
Plant height (cm) 63.45 92..65 81.26

Spike length (cm) 6.08 10.29 8.35
Spikelet per spike 18.47 52.18 32.76
Kernel per spike 17.16 52.11 32.04
Thousand seed weight (g) 31.01 52.21 43.34
Grain yield (quintal/ha) 10.20 44.63 27.84

3.2.Principal Component Analysis

The principal component analysis (PCA)was usedtlier reduction ofthe data set ando transform the
available da set into principal components. In this study eighenotypic quantitative traitwere used and
analysis of PCAwas performed and presented in tablePCA transformed eight de¢ set into eight factors

loadings that thdirst principal component (PC1) ntributed the highestariability and thelast principal

component (PCBcontributed the lowest variability, which accoethtfor the entire (100%) variabilit
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The principal component analysis indicated that the principal components PC1 and PC2 v

eigenvaluesanged from 2.05 to 3.48 containing variabilityd®.59% and 25.68% respectively (Table 4, Fic
1). The first

two PC contain total variability 689.27% (Table 4).These PC1 and PC2 éigénvalue more than 1 (Hair et :
1998); while the res(PC3 to PC¢ had eigenvalue leghan 1 (Chatfied and Collin, 19¢ andwould not be
considered in the interpretation of the resultsamietddue to that thewerenot significantly influencing ar

contributing to the variability among tibarley genotypes.

Spikelet per spike (0.48) and kernel per spike§Dcbntributed significant positive variability Idiag in the
PC1 compared to the rest of the traits whereasedpikgth -0.38) and thousand seed weig-0.38) provided
negative loading to the rest thfe trait(Table 4,Figure 2). The PC2 accounted for 2%G# the total variatiol
and was mainlyimpacted bdgys to 50% flowerin¢(0.48) and days to 75% matur (0.48) with positive
loading.But, grain yield (.55) and plant height-0.42) influenced withnegative loadin(Table 4, Figure
2).Therefore, most of the variatic among genotypes in RCand PC2 was brought due to these major 1

indicated above.

Table 4Principal component factors, eigenvalues, individaad cumulative variability of eight quantitatitraits of83 barleygenotypes.

Traits PC1 PC 2 PC 3 PC4 PC5 PC 6 PC7 PC 8
Days to 50% flowering 0.31 0.48 -0.23 -0.28 0.12 -0.09| 0.71 0.01
Days to 75% maturity 0.3t 0.40 -0.38 -0.25 0.11 -0.14| -0.68 -0.03
Plant height (cm) 0.0¢ -0.42 -0.76 0.35 -0.14 -0.28| 0.13 0.00
Spike length (cm) -0.38 -0.03 -0.23 -0.61 -0.64 0.11| 0.01 -0.01
Spikelet per spike 0.4¢ -0.21 0.02 -0.06 -0.17 042 | -0.01 0.71
Kernel per spike 0.4¢ -0.21 0.03 -0.04 -0.14 0.45 0.03 -0.69
Thousand seed weight (g) -0.38 0.16 -0.42 0.11 0.39 0.69| -0.01 0.01
Grain yield (quintals/ha) -0.01 -0.55 -0.02 -0.02 0.58 -0.12| 0.02 0.00
Eigenvalue 3.4¢ 2.05 0.85 0.57 0.52 0.37 0.14 0.003
Variability (%) 43.5: 25.58 10.64 7.18 6.45 469 181 0.03
Cumulative (%) 43.52 69.11 79.76 86.94 93.44 98.14f 99.96 100.00
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Fig. 2. Scree plodf data showing maximum variability explained bigfiand second principalcomponents in 83 barleptype:.
3.3Cluster Analysis

The distance matrix from eightiantitative traits was used to construct dendrogrbasedon the Unweight
Pair GroupMethod with ArithmeticMeans (avera.The Euclidean distances of all possible pair83 barley
genotypes were estimated Buclidean distance froreight quantitative traits and the results as Euclid
distancematrix. The genotypesere broadly grouped into foudistinct clusters. The first cluster contai38
(45.78%0) genotypes including one improved varieBira). The second cluster was also constructec26
(31.33%) genotypes including two of the improved e (Chefo and Awedo)Table 5;Figure 3). The third
and fourth clusters comprises 11 (13.25%) and ®4() genotypes, respective After evaluating a differer
number of farmers' varieties of barley accessimuscategorizing them into a different number oftdus base
on the morphologal traits, Angassa and Mohammed (2021), Mekonnal. €2015), and Addisu and Shun

(2015) reported similar results.
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genotypes.Characterization sfict genotypes and clustering them basedon their mooghaal traits anc
genetic similarity will helpin thédentificationof best performer parents forhybridizatiamossin.. Grouping of
genotypes by usingmultivariate analysis based eir gimilarity intte present study would be valuable

barley breeders inthat the most important accessiothe population may beselected from differénsters for

barley improvementprograms.

Table 5Clusters, number of genoty and list of genotypes in each cluster of evalu&t&darley genotype.

Number of .
Cluster List of Genotypes
Genotypes
243590, 242579, 242577, 243305, 242060, 242238366, 242584, 238648, 242573, 242¢
| 38 238373, 242582, 237818, 237811, 243591, 23781 B2AB 238639, Bira, 239532, 2436(

243193, 243581, 239538, 239529, 239523, 23881633239518, 239519, 239512, 2388
239521, 239515, 238823, 239513, 239510

241684, 241680, 241120, 237859, 241(Chefo, 241682, 241681, 2435243570, 238812,
Il 26 239517, 243186, 238821, 237856, 243194,243189,223 2813188, 243180, 238657, Awe!
243556, 243410, 237854, 239511

i 11 238651, 244922, 244910, 244909, 244244924, 237843, 244935, 244940, 242068, 24

v 8 244912, 239075, 242091, 236809, 238845, 2378285323782

Carstyr Dendragram

Fig. 3. Dendrogram c83 barley genotypes based on eight quantitatives tra

Genotypes clustered in the first cluster were dattarezed by havindowest days for 50% flowering and 7t
maturity. Cluster two characterized by gre grain yield, plant height, spilet per spike kernel per sp.

Contrary, genotypes clustered in ffourth cluster took the highedhys for 50% flowering and 75% matur

and lowest ingrain yield (Table 6).

Table 6Cluster means value for eight quantitative trait83 barley genotypes groupedfaur clusters.

Traits Cluster | Cluster I Cluster Il Cluster IV

Days to 50% flowering 61.60 65.42 80.50 84.00

Copyright © 20:3 IJRAS, All right reserved
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Days to 75% maturity 98.6 108.50 127.5 128.00
Plant height (cm) 80.56 84.29 77.17 69.05
Spike length (cm) 8.67 7.51 7.66 8.17

Spikelet per spike 27.70 45.26 34.43 42.20

Kernel per spike 26.74 45.12 34.11 42.00

Thousand seed weight (g) 45.17 38.75 43.86 33.20

Grain yield (quintal/ha) 27.12 31.54 19.01 13.82

V. CONCLUSION

The study was conducted to assess the prelimirenfpnmance of barley accessions and genetic véitia
associationgor yield and yield relad traits of barley accessionsighty barley accessions and three stan
check types were testddr eight quantitative traitsAnalysis of variance showed very significant diéfeces
between tested genotypes for day$0%flowering and days to 5 maturity, spike length, spikelets per spi
kernel per spike, and grain yield. Also significaatiability observebetween genotypes for plant i thousand
grain weightThe principal component analysis showed that the pwncpal components PC1 and PC2 w
eigenvalues greater than one containing variabdfty!3.59% and 25.68% respectively. The genotypere
broadly grouped into four distinct clusters C1, C3, and C4 constitutes 45.7, 31.33% 13.25% and 9.64%
of genotypesrespectively. In general, the study convincindggmonstratedreat potential of farmes varieties
for the studied traits. As a result, the accessweie divergent and had a lot of genetic variatishich might

be utilizedin future barley breedir projects to improve productivity armmtoduction of barley croy
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