Evaluation ofAgronomic Performance and ResistancetoCercospora(Cercosporasojina)
LeafSpotof SelectedSoyabean Genotypes in WesternTigray, Ethiopia

Abstract

Aimofthecurrentstudywasto evaluate soya bean genotypes for yield and yield traits and. cercospora
(Cercosporasojina)leafspotdiseaseunderfieldcondition. Field experiment was conducted at Humera district
during 2018 croppingseasonusingl6soyabeangenotypes. Treatmentswereevaluatedwith RCBD
andreplicated three times. Number ofdaysfromplantingtodaysoffloweringanddaysof
maturity,numberofpodperplant,podshattering,seedyieldand _ cercospora leaf “spot disease  were
showedasignificant(P<0.01)variationamonggenotypes. Allvarietiesweremoderatelyresistanceto pod
shattering except PN13-1 (3.1) was moderately susceptible and Parc-3, Parc-5 and PN13-10were
resistance.Highestyieldswere recorded from genotypes PN13-2"at 20.32g/ha and PN13-9 at 19.77qg/ha.
Ontheotherhand,thelowestyieldswererecordedfromgenotypesPN13-3at7.49g/haandPN13-1at

9.95qg/ha. Genotypes PN13-2 and PN13-7 have been identified as displaying resistance to Cercospora leaf
spot.HighestdiseaseseverityrecordedingenotypesAwassa04andPN13-1.Further ~ research is  needed
infuturetocoverawiderangeof environments.and genotypes to screen high yielder and cercospora leaf spot

disease resistance.
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1. Introduction

Soybean(Glycinemax(L.)Merrill)isoneofthemostimportantoilgrain legume crops in the world [1].
Soyabeansstandoutasanutritionalpowerhouseduetotheirhighproteinand oil content, as well as the presence
of functional . components like flavones that offer various health benefits[2].InEthiopia,
soybeanisusedforavarietyofpurposesincludingpreparationofdifferentkindsofsoybeanfoods,

animalfeedandsoymilk[3].Soyabeanisclassified into different maturity groups based on the length of
thegrowingperiodfromplantingtomaturity. These maturity groups help choose the right genotypes that
willmaturewithinthesuitablegrowingseasonintheir region. The classification typically includes early,

medium,andlatematuringvarieties. Thisphonologicalattributeisdeterminedbytwoabioticfactors:



photoperiod and temperature [4],andthesefactorscandictatethemostsuitablematuritygroupsof soybean

varieties for a particular geographical location [2].

Theproductionandproductivityofsoya bean is affected by abiotic and biotic factors. The biotic constraints include
diseases,insectpests,andweedsarelimitingthecropyield. Themajoreconomicallyimportantdiseasesare
rust,wilts,leafspot,rots,powderymildew,bacterialandviraldiseases[5]. Cercosporaleafspotis a
commonfungaldiseasethataffectsavarietyofcrops,includingsoybeans. Itiscausedbythe fungus
Cercosporasojinaandcanleadtosignificantyieldlossesifnot properly managed. The disease. typically
manifestsassmall,darkspotson the leaves, which can coalesce and cause defoliation in severe cases [6].
Cercosporaleafspotcauseasignificantyieldlossofsoybean(10-60%)[7].Managementstrategiesfor
Cercosporaleafspotinsoyabeanincludeculturalpracticessuchascroprotation,planting. resistant wvarieties, and

maintaining proper plant spacing to improve air circulation.

Screeningof early mature groups of soya bean genotypes and resistance to cercospora(Cercosporasojina)
leafspotdiseaseinWesternTigray,Ethiopia,isacrucial agricultural practice aimedat identifying and selecting
soyabean genotypes that exhibit early maturity. traits “and cercosporaleaf spot disease
resistance. Thisprocessinvolvesevaluatingdifferentgenotypesofsoyabeansto determine their
performanceintermsofearlymaturity,yield  potential, . disease “resistance, and other agronomic

characteristics.

2. Material and methods

2.1.Description of experimental site

Thefieldexperimentwasconductedduring2018inmaincrop growing season at Humera station. The
experimentalsiteisdescribedashavinghottowarmtemperaturesandhigh ~ evaporation  conditions.  This
specificenvironmentis classified as a hot to warm semiarid lowland agro ecology. In such areas, the
climatetendstobecharacterizedbyhigh temperatures and limited precipitation, leading to increased
evaporation[8]. Thesiteislocated at 14°00° 85" North latitude and 36°34° 52" East longitude. The
elevationofthisstationisabout600metersabovesealevel. Themeanannualtemperature of the area is
29°candtherainymonthsextendfromlateJunetothe middle of September. The remaining 8-9 months are dry
and hot.

2.2.Experimental treatment and field management:

A total of 16 different soya bean genotypes were used in a field experiment (Table 1). The genotypes were
obtainedfromFederalresearchinstitute. Theexperimentwaslaid out in randomized complete block

design(RCBD)withthreereplications.Eachtreatmentwererandomlyassignedintoaplotareaof 15m?



(5mrowlengthand3mwidth),whichconsistedof5rowsofsoyabean.The  spacing  between  block and
plotwillbe2mandlm,respectively. Thespacingbetweenplantsandrowswere5 cm and 60 cm,
respectively.SeedsaresownonJune 2017 on three time’s ploughed plots of land. Each experimental plot
arereceivedthesamerateof NPS (100 kg/ha). The other management practices were applied equally and

properly as per the recommendations.

Table 1. Description of soya bean genotypes in this experiment

S.No. Genotypes S.No. Genotypes
1 PN13-2 9 Awassa 04
2 PN13-3 10 Nyala
3 PN13-4 11 parc-3
4 PN13-5 12 parc-5
5 PN13-6 13 PN13-1
6 PN13-7 14 PN13-10
7 PN13-8 15 PN13-11
8 PN13-9 16 PN13-12

2.3.Data collection:

Yieldcomponents including plant height, branches per plant, pod per plant, hundred seed weight,
seed yield and shatteringwere-determined. Plant height and branches per plant were measured
fromtenrandomlyselectedplantsineachplot.However,number of pods per plant was counted
fromtenrandomlyselectedplants. Theweightofhundredcountedseedswasrecordedingram

forindividual plots. Similarly, seed yield (kg/ha) was measured fromthreshed and cleaned plots

separately using.a sensitive balance and converted into kilogram per hectare.
2.4.Pod shattering:

Podshatteringwasmeasuredonvisualobservationinthefield. The  number of shattered pods
werecountedand expressed as percentage. Varieties were classified into five categories based on
their reaction to pod shattering as described in table 2.

Table 2. Percent and reaction for recording pod shattering.

Scale Percentage Reaction




1 0 No shattered
2 1-10 Resistance
3 >10-25 Moderately resistance
4 >25-50 Moderately susceptible
5 >50 Susceptible

Source; [9]

2.5.Disease data:
Disease incidence(%): it was calculated by (total infected plant*100)/total observed plant.
PSI(%)foreasy od analysis: it was calculated by (sum of rating scales*100)/(No. of plants'scored
* maximum score of scale)

+« Percent severity index (PSI)

Themeanpercentdiseaseindexwastransformedintodiseasereactionas0%=Noinfection/immune;
0-10%-=resistance(R);10.1-20%=moderatelyresistant(MR);20.1-30%=moderatelysusceptible(MS);
30.1-50%= susceptible(S)and>50%=highlysusceptible(HS). Thegenotypeswerecategorizedinto
resistancegroups(0-9)accordinglytoratingscoredescription;0:(0) Leavesapparentlyfreefrom spots;
1:(0.01-1.0) Very small area of leaf covered with lesions; 3: ( 1.1-10).Considerable leaf area covered with
spots,nospotsonstem;5:(10.1-25)One- fourth ofleaf area covered with spots, no defoliation of plants;
littledamage;7: (25.1-50) Some leaves dropped, death of a few plants, damage to plant is conspicuous; 9:
(>50)Morethanhalfoftheleafareacoveredwithspots,lesionsvery common on all plants, defoliation common,

death of plants is common[10].
2.6.Data analysis:

Analysisofvariancewasdoneforyield .and yield components (stand count at emergence, days to 50%
floweringandmaturity95%,plantheight,branchesperplant,numberofpodsperplant,andthousand

seedweight)from-the field experiment, to know the main effects and their interactions using Genstat
version18software.LeastSignificantDifference(LSD)valueswereusedtoseparate differences among

treatment means at 5% probability level.

3. Result and discussion
3.1.Agronomic traits

3.1.1. Day of flowering:

Therewasasignificant (P < 0.01) variation observed in the number of days from planting to flowering
among tested soya bean genotypes underscores the importance of genetic diversity in crop improvement

programs. Inthegivendata,thelowestdaysoffloweringwasmeasuredfromgenotypesParc-3(34),



Parc-5 (34), and PN13-12 (37). On the otherhand,thehighestdaysoffloweringwasobservedin
genotypesPN13-7(50.77),PN13-1(50.67),andPN13-5(49.67) (Table 3). This result suggests that there
isasignificant variation in the flowering dates among different genotypes. The differences in flowering
timescanbeinfluencedbyvariousgeneticfactors,environmental conditions, and interactions between genes

and the environment.
3.1.2. Date of maturity:

Itwasfoundthattherewasa significant variation in the number of days from planting to.maturity.among the
tested genotypes. The statistical analysis revealed a p-value of less than 0.01, indicating a high level of
significanceinthedifferencesobserved. Theoverallaverageofmaturityrangedfrom64t092.67days.
Thelowerendoftherangeat64daysimpliesinstanceswhere — maturity is . achieved ", relatively quickly,
whiletheupperendat92.67daysindicatescaseswherealongerperiodis _requiredw. for maturity to be
reached. MaximumdayofmaturitywasrecordedfromgenotypesPN13-7 (92.67), PN13-3 (92), PN13-5
(90.67)andPN13-6(90.67).However,minimumdateofmaturitywas recorded from Parc-5 (64), Parc-3
(69)PN13-12(74.33)andPN13-4(77). Intermediate days.of maturity were recorded from genotypes PN13-
10(80.67), PN13-2 (82.33) and PN13-9 (82.67) (Table 3). The result was in similar [11] who stated
thattherangeofdaystomaturityfrom107.33to79.33showsyariabilityamongthedifferentsoya bean
varietiesintermsof how long they take to mature. This result.was in agreement with the report of [12] who

reported that days to maturity were significantly affected by soybean varieties.
3.1.3. Branches per plant and-Plant height:

Inthestudyofsoyabeangenotypes,itwasfoundthattherewasn’tsignificantvariationamongmostof

thegenotypesexceptforthecomparisonbetweenParc-5 and PN13-8 genotypes. This suggests that the
branchesperplantinsoyabeangenotypesdidnotdiffersignificantlyatP <0.01,exceptforthesetwo
specificgenotypes:Inthestudycomparingdifferentgenotypesofsoybeanforplantheight,itwas found
thattherewasahighlysignificant(P<0.01)differenceinplantheightamongthe ~ tested  genotypes. The
significantdifferenceinplantheightindicatesthatcertaingenotypesmayhavegenesthatpromote taller
growth,whileothersmayhavegenesthatrestrictverticalgrowth.Highestplantheightwasmeasured

fromgenotypesAwassa04(64),Parc-3(63.33),PN13-6(61.33)andPN13-7(61).  However, lowest plant
heightwasmeasuredfromgenotypesPN13-3(33.33)andPN13-1(37.33)(Table  3).These findings were in
linewith [13] who reported that plant height significantly difference among soybean genotypes. Similarly,
[14] also evaluated soybean varieties resulted a significantly difference at plant height in soybean

varieties.



3.1.4. Pod per plant:

Podperplant was showed that significant (P<0.01) difference among the soya bean genotypes. Maximum
numberofpod counted from genotypes PN13-2 (72.67) followed by PN13-9 (62.67) and PN13-6 (54.33).
While,minimumnumberof pod was counted from PN13-3(24) and PN13-1 (28.67). The data provided
indicatesthatthegenotypes PN13-2 and PN13-9 had significantly higher yields in terms of the number of
podsproducedcomparedtoothergenotypes in the study. Conversely, genotypes PN13-3 and:PN13-1 had
lower yields with  fewer pods  producedoverall(Table3).ltcouldbedueto;waterdeficitposesa
significantthreattosoybeanproductionbyreducingpodformation,seedquantity,and seed quality. The
currentfindingsalignwithastudyby[15]which highlighted the impact of water deficiency on yield and
yieldtraits.Waterisa critical factor in plant growth and development, influencing.various aspects of crop

productivity.

Table 3. Mean values of yield and yield component of soya bean genotypes

Genotypes DF (50%) DM (95%) NBP PH (cm) PPP
Awassa 04 44.67bcd 82.67bcd 1.67ab 64a 39.67b-e
Nyala 48.33abc 88.33abc 1.33ab 59.67ab 39b-e
parc-3 34f 69.67ef 1.33ab 63.33a 38b-e
parc-5 34f 64f 1b 44.67cd 33.67cde
PN13-1 50.67ab 91ab 2ab 37.33de 28.67de
PN13-10 43cde 80.67cd 1.67ab 54.67ab 41.33b-e
PN13-11 40def 83bcd 2ab 42cd 35b-e
PN13-12 37ef 74.33de 1.33ab 56.67ab 43.33b-e
PN13-2 45.67a 82.33bcd 2ab 59.67ab 72.67a

PN13-3 47.67abe 92a 1.67ab 33.33f 24e
PN13-4 48.67abc 77de 1.67ab 51bc 45bcd
PN13-5 49.67abc 90.67ab 2ab 55.33ab 41.33b-e
PN13-6 49.33abc 90.67ab 1.67ab 61.33ab 54.33b
PN13-7 50.77ab 92.67a 1.67ab 6lab 46.67bcd
PN13-8 49abc 89abc 2.333a 38.67ef 31de
PN13-9 43.67cd 82.67bcd 1.67ab 57.67ab 62.67bc
Lsd (5%) 5.82 7.65 0.92 9.11 17.44
CV (%) 7.7 55 32.8 10.7 24.5

Note; DF: Date of flowering; DM: Date of maturity; PPP: pod per plant; PH: Plant height;



3.1.5. Hundred seed weight:

Therewasasignificant(P<0.01)variationinhundred seed weight between the genotypes. The heaviest
seedweightsweremeasuredfromthree different soya bean genotypes; PN13-12, PN13-11, and Parc-5.
Thespecificweightsfortheseseedswere 12.4 grams, 11 grams, and 10.13 grams, respectively. On the
otherhand,thesmallestseedweightswererecordedfromtwo other soya bean genotypes; PN13-2 and Nyala.

The specific weights for these seeds were 6.1 grams and 6.7 grams, respectively.
3.1.6. Seed yield:

In the study conducted on soya bean genotypes, there was a significant difference atP<0.01 in seed yield
amongthetestedgenotypes.Overallresultofseedyieldrangedfrom7.49g/hato  20.32g/ha..  The  highest
yieldswererecordedfromgenotypesPN13-2at20.32g/haandPN13-9at19.77qg/ha. Ontheotherhand, the
lowestyieldswererecordedfromgenotypesPN13-3at7.49g/haandPN13-1at9.95q/ha.Early
maturingsoybeanvarietiesallowfarmerstoharvesttheircropssooner,reducingtheriskofyieldlosses
duetoadverseweatherconditionsorpestinfestations. Theresultwassupport-by [11] early-maturing varieties

(Coker and Gonzela) are suitable for short rainfall areas.
3.1.7. Pod shattering:

Pre-harvest soybean pod shatter refers_to the phenomenon where soybean pods split open prematurely
beforeharvest,leadingtoyieldlosses. Thisissueisparticularlyconcerningasitcansignificantlyaffect
theoverallyieldpotentialofasoybeancrop,especially if it occurs while the plants are still in their green
stages.Podshatteringbased on the shattering level shows there was significant (P<0.05) variation among
thesoyabeangenotypes. All genotypes were moderately resistance to pod shattering except PN13-1 (3.1)
wasmoderatelysusceptibleand Parc-3, Parc-5 and PN13-10were resistance (Table 4). The result was
supportedby[16,17]whoreported that five soya bean lines was resistance (7-10%) to pod shattering. In
additionalso[18]statedthat genotypes SB-8, Gazelle, SB-74, SB-4 and Nyala were the most resistant to pod
shattering and.high. grain yield, while Genotypes SB-90 and SB-25 were highly susceptible.

Table 4.Mean values of hundred seed weight, yield and Pod shattering character of soya bean

genotypes
Genotypes Hundred seed weight Seed yield(g/ha) Shattering
scale Reaction
Awassa 04 8.77cde 13.37abc 2.67a MR

Nyala 6.7f 12.2abc 2.33ab MR



parc-3 9.47cd 12.49abc 1.33ab RR

parc-5 10.13bc 10.6abc 1b MS

PN13-1 7.73e 9.95hc 3.1ab R
PN13-10 9.8bcd 13.92abc 2ab MR
PN13-11 11b 16.68abc 1.33ab MR
PN13-12 12.4a 13.85abc 1.67ab MR
PN13-2 6.1f 20.32a 1.67ab MR
PN13-3 7.67e 7.49c 1.67ab MR
PN13-4 8.4de 13.11abc 2.33ab MR
PN13-5 8.4de 14.09abc 1.67ab MR
PN13-6 8.67cde 15.9abc 1.67ab MR
PN13-7 7.43ef 11.54abc 2ab MR
PN13-8 7.4ef 12.92abe 1.67ab

PN13-9 8.37de 19.77ab 1b
Lsd (5%) 1.36 8.49 1.158

CV (%) 9.4 373 39.7

Note; g/ha: Quintal per hectare
3.2.Incidence and severity of Cercospora(Cercosporasojina)leaf spot disease:

Inthestudyconductedonsoybeangenotypestoevaluatethe incidence of Cercosporaleaf spot, it was
foundthattherewasn’t a significant variation among the tested soybean genotypes. This indicates that the
differentgenotypesofsoybeansshowedsimilar levels of susceptibility or resistance to Cercosporaleaf spot.
While, severity shows there<was a significant atP<0.01 value variation among the teased soya bean
genotypes.GenotypesPN13-2andPN13-7havebeenidentified as displaying resistance to
Cercosporaleafspot,withlowdiseaseseverityrecordedincomparisontoothergenotypes. Thediseaseseverity
ratingsforthesegenotypeswerel.03forPN13-2and1.4forPN13-7.Highestdiseaseseverity recorded
ingenotypesAwassa04andPN13-1.Bothgenotypesexhibitedadiseaseseverityrating of 2.7 and 2.67,
respectively. Theseratingsindicatethatthesegenotypesaremoderatelysusceptibletothedisease (Table
5).Cercosporaleafspotisacommonfungaldiseasewhichisrecordedwithaseverityonanaverage of
2.50t015.75%[19].Theresultsupported[7];whoidentifiedthreegenes,Rcs1,Rcs2,andcs3,for frogeye leaf spot

resistance in soybeans. These genes have been officially named by the Soybean Genetics Committee.

Table 5.Incidence and severity of Cercospora(Cercosporasojina) leaf spot on soya bean genotypes



Genotypes Leaf spot

Percentage
Incidence (%) Severity (PSI) (%) reaction
Awassa 04 100 2.7a 29.5 MS
Nyala 100 2.47ab 24.7 MS
parc-3 100 2.47ab 24.2 MR
parc-5 100 1.7ab 13.2 MR
PN13-1 100 2.67ab 25.4 MS
PN13-10 100 2.47ab 24.2 MR
PN13-11 100 2.47ab 24.2 MR
PN13-12 100 2.03ab 18.9 MR
PN13-2 100 1.03b 8.9 R
PN13-3 100 2.03ab 18.6 MR
PN13-4 100 2.03ab 186 MR
PN13-5 100 2.47ab 24.2 MR
PN13-6 100 2:03ab 17.9 MR
PN13-7 100 1.4ab 9.2 R
PN13-8 100 2.47ab 245 MR
PN13-9 100 2.03ab 175 MR
Lsd (5%) ns 2.46
CV (%) * 29.3

Note;R:Resistance;MR:Moderatelyresistant, MS:Moderatelysusceptible,ns:Non-significant,PSI:
Percentage severity-index

4. Conclusion

Soybean crop plays a crucial role in Ethiopia’s agriculture sector and contributes significantly to food
securityandnutrition. Hostresistanceisthemosteffectiveandeconomicalmanagementpracticefor
frogeyeleafspot.Overallresultofseedyieldrangedfrom7.49g/hato  20.32g/ha. The  highest  recorded
yieldswerefromgenotypesPN13-2at20.32g/ha and PN13-9 at 19.77g/ha. On the other hand, the lowest
yieldswere recorded from genotypes PN13-3 at 7.49g/ha and PN13-1 at 9.95g/ha. Genotypes PN13-2 and

PN13-7havebeenidentifiedasdisplayingresistanceto Cercosporaleafspot.Highestdiseaseseverity



recorded in genotypes Awassa 04 and PN13-1. Both genotypes exhibited a disease severity rating of 2.7

and2.67,respectively.Furtherresearchisneededinfuturetocovera wide range of environments and genotypes

to screen high yielder and disease resistance.
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