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| Introduction

8 —

A Most of varietiescurrently usedin productionare bred under
conventionagrowing conditionsandaregeneticallysimilar,

A Suchvarietiesarenot appropriatgfor growingin organicfarming
.~ becausegenetically uniform varieties cannotadaptto variable
}) growingconditions
' A Heterogeneoupopulationss oneof thewaysto increasegenetic
& diversityin varietiesof self-pollinatingcereals
The aim of this researchwas to compare grain yield,
its  stability, foliar  diseases severity and
competitivenessagainst weedsof three types of spring
barley populations and homogenousrarieties.
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| Materials and Methods

|
{ Locations of Investigation

A Field trials at Institute of Agricultural Resourcesand Economicsin two
locations

A in Priekuli ResearclCentre
A in StendeResearciCentre

) duringfour years(20152018);

A ConventionalC) andorganic(O) farming systems

A In C sitesaccordingto the soil propertiesmineralfertilizer wasapplied

A In O growing sites harrowingwas performed,but in C i herbicidewas
applied

A Thedataof sevenC andsevenO environmentsvereobtained

I thefield trial in StendeunderO growing conditionsin 2015 was significantly
damagedy heavyrainfall aftersowing

T underC conditionsin Stendan 2018trial wasnot established



” Investigated material
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Type of
P population
| / . - s
 (SP1;SP2 | simple |Two parentsF,,i F,q

- \SP3; SP simple | Two parentsFgi Fg
i 1,C complex | Three parentsgl Fy andFi Fg

[|| CP2; CP3 ) complex |Seven and six parents;i F
";"" CP5 complex | Eight parents consecutively crossed to male sterile safple,

Population Number of parents and generation (F) in 201% 2018

CCP1 composite | Dialell crosses among group of 10 parents, bulkgid:,
| LCCP3 composite |10 parents crossed to 5 male sterile samples, butkeid,

A Three check varieties bred in Latvia were used:
A Rubiolad i released for growing under orgagienditions
A R a siacontrol variety in official trials for testing of value fot
cultivation and use (VCU) under organic growoanditions
A 6 A b aiwlaafacterized as variety with good adaptability to
various environments 4



U Observations and methods of data processing

" A In Priekuli, in natural infection backgrourtteinfection
with foliar diseasewas assessed:

I powdery mildew caused Biumeriagraminis
I netblotch caused bifyrenophoraeres

A To evaluate competitiveness against weddgal
assessment of

I cropground cove(GS 2529, GS 2931)and

I weed ground covdlGS 31 39, GS 5965, GS 8792) were
carried out

A Methodsof data processingtatisticalanalysis:

I analyse®f variance analyse®f regressionranking
method .



U Meteorological conditions
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. A Meteorological conditions during the investigation
differedbothbetweertheyearsandfield trial locations

I morefavorablefor barleydevelopmenin bothlocationsin
2015and2016

I dry conditionsin May 2016at Priekuli slightly delayedthe
developmenbf the plantsandin vegetatiornperiodin 2017
prolongedplantvegetatiorperiod

I In both locations in 2018 very dry and warm
meteorologicalconditions causedstressto the plants and
hada significantnegativampacton plantdevelopment
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Yield of simple populations(n=4) in @
comparison with check varieti

-

| : : Comparison with check variety
{ *
| Grcl);\ggg Ileullcélticc));s Abava ‘ Rasa ‘ Rubiola ‘
| P POP yield* | +-=N| yield* | +-=V| yield* | +-=
| Prieguli % ?
| organioff 2.233.34 2.783.25 2.193.07 2.203.59
| n=4
Stende | 5 52401 2.254.12 2.254.15( -11;+1 )2.464.71(-11(4);+1)
organicn=3 - -
o Priekuli
conventiond 3.135.48 |3.885.5 3.57-5.3 345.93 ;+]
n=4 ) \ (
Stende | E / \
conventiona ,5.097.00 |5.166.28_ -6;+6 5.57—6. 5(1)6.47-8.26\_ -12

“min and max values; ** number of cases when yield was lowdmgher (+) than that of
heck variety® in bracketd number of cases when differences are significant (pé:O.%S
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| Yield of complexpopulations (n=5)5"
In comparisonwith_check varieties
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| . . .
_ — Comparison with check variety
Grcl)z\;\ggg Ileullczlatic?r]:s Abava Rasa Rubiola
| P bop yield* +/-**‘ yield* +/-**‘ yield* +/-**‘L
| Priekuli
|| organic | 2.213.53 2.783.25;+2 2.193.07 - 2.203.59;+7
i‘: n=4
| Stende
organic | 2.184.37 |2.254.12 7 2.254.15 - 2.464.71 +5
gar G7a)
Priekuli
onventions 3.155.54 |3.885.5 @. 13.57.5.39 - 3.345.93
e & ¢146)
Stende
onventiond 5.37-6.53 |5.166.28 -2; 5.57—6.40 8(2))6.47.8.26 );+2
n=3

*min and max values; ** number of cases when yield was lowémngher (+) than that of
heck variety® in bracketd number of cases when differences are significant (pX0.65
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Yield of compositecrosspopulations m@
comparisonwith check varieties

: _ Comparison with check variety
*
Grcl)xgg \g'edf;tic?gs Abava Rasa Rubiola
P Pop yield* |+ yield* | +/* | vyield*
| Priekuli [CCP1)2.793.87 > 763 98 (+4) > 16307 (+3(D)) ) 203,59 ( +3@)
|organic n=4 CCP32.363.30 | -3%1 U ) T -3F1(1)
| Stende (CCPIRTLASE, .\, (1i+2) |, e 45 Cuv2) 2.464.71 C2+)
organicn=3 CCP32.544.22° " ¥ i e~ U 771
Priekuli  (ccpiM.395.76 31 31
conventiona!C ) 3.885.52 m 3.57/5.39 @ 3.345.93 @!@
n=4 | CCP3[3.47.5.43 1(D)+1(1) 2;+1(1) 2(1):+1
Stende (CCP16.046.81 (+12)) “1;+2 (2(2))
conventiona| 5.166.28 — |5.576.40 6.47-8.26 —
=3  |CCP35.866.56 +2(1) 142 -2(1)

min and max values; ** number of cases when yield was lowrgher (+) than that of chec
ariety;* in brackets in bold number of cases when differences are signifigas® 09.



Averageyield and yield stability
Indicators over 14sites

T
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;‘ ﬂm‘*‘-
Average | Coefficient Number of rankings
Genotype | yield, of Organic (n=7) Conventional (n=7)
t hal regression - ||+ . | ' "
(b) .
ccP1 | 452 )| 093 | (7) | i i 5 2 i
Rubiola 4 Q1* 1.22%* 5 1 1 I
CP4 4.37 0.91 /6'( \ i /1f 2 1
CP1 4.34 119 /2 5 i 5 1 1
CP5 4.20 1.07 3 1 3 5 1 1
ccp3 [|(4.17) 1.01 2 4 1 2 5 i
Abava 17 ]| 084 5 1 1 2 2 3
CP2 .15/ 0.99 2 4 4 1 k /5/ 1
Rasa 4.11 1.01 _,4// 2 2 2
SP3 | /4.08\ | 0.99 i 5 | 4~ 1 5 | 3~
sp4 |[ 407 \| 1.01 i 6 1 2 3 2
SP2 [\ 3.98 /| 0.89** 2 1 4 i 2 5
SP1 3,82 0.89+* i 3 4 i i 7
CP3 (3.81*) 1.01 i 1 6 4 i 3 4

* significantly different from averageyield (4.16 t hat) over 14 sites(p<0.05) (LSD, == 0.23); " ra
(1), middle (Il) andlower (111) third; *** significantlydifferentfrom 1 (p<0.05).

the upper
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Comparison of infection level of population@
and checks with net blotchin

Priekul

-

: Comparison with check
Growing Type of | Range of _
site population | AUDPC*" Abava Rasa Rubiola
AUDPC* | A]-**\ | AUDPC I\ |AUDPC| AT
S'n”ﬂe 21i 178 -16(15)&\ -16(8) \ / -16(6) \
organic COITT o 67 39 32 \
n=4 n_'% 23176 i / -20(19) i /-19(5);+1 i -18(6);+1
ccp1 | 1a1e0 | 2% -4(3) 197 -4(3) 184 -4(3)
CCP3 | 28184 -4(2) -4(2) -4(1)
S'n”li’lle 45 247 -16(16) . (16)_+ . 7(3):+9
conventional corr: o 117 81 ’ 67
n=4 n_‘; 41i 238 i -20(20) T -20(10) i \| -113):+9 /
ccp1 | saizia | 2%° -A(4) 263 \ -4@4) 220 -3(1);+1
CCP3 | 47i214 \ -4(4) | \-4@) / \-4Q) /
N N

*min andmaxvalues ** numberof casesvheninfectionlevel WaMhigher(ﬂ thanthatof checkvariety, & in bracketsn bold i

numberof casesvhendifferencesaresignificant(p<0.05); * areaunderdiseasgrogresurve

Despitethe differentlevels of geneticdiversity of populationgypes,we did not

getany evidencaghatseverityof netblotchwasaffectedby populationtypes 12




checks withpowdery mildew under

\ Cco

nditions (n=3) In Priekull

Comparison of infection level of populations and

Comparison with check
Type (?f Range oAf Abava Rasa Rubiola
population| AUDPC* —
AUDPC* | /+/-** AUDPC | /“+/- "\ | AUDPC |/ +- "\
| simple n=4| 3i151 6(3):+6(2) [ 5:+70) | 5:47(2)
Corr]'l%'ex 0i 116 11 12(7):+3 1 -9:+6(1) 0 -9:+6(1)
- | | |
CCP1 6i 118 61 2:+1(1) 8\ 44 82 +3
CCP3 8i 119 -2;+1(1)/ \+3(1) +3 /|
N — T —— T — ‘

*min and max value$* number of cases when infection level was lowgthfgher (+) than that of

check variety® in brackets in boldl number of cases when differences are significant (p<0'G&ea
under disease progressrve

Obtained results varied, and the trend that any of populations is n

resistant against powdery mildew was not observed
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Crop ground cover and

’ weed suggressmn ability
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A Significantly greaterfour-yearaveragecrop groundcover and
Insignificantly higher weed suppressiomability among check
varietieswasobservedor GAbavaj

I all populations showed significantly lowur-year average
crop ground cover andsignificantly lower weed
suppression ability thathbava) ;

A Therewere no differences between types of populations
regarding to crop ground cover and weed suppression ability,
Indicating that these traits were not affected by the level of
diversity.
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Conclusions
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' No onepopulationsignificantly out-yieldedall checkvarietiesin any
of 14 sites Significant differenceswere observedin somecasesin
comparisorwith one,rarelytwo checkvarietieswithin asite

CCPL was the most stable of 11 populationsand ranked highest
underorganicgrowingconditions

For mostof populationslower severityof net blotch in comparison
with check varieties was observed severity of powdery mildew
varied, not indicating that someof the populationswould be more
resistantagainstpowderymildew.

Competitivenesagainsiweedsof all populationsvaslower thanfor
checkvarietywith the bestcompetitivenesstAbavad

Populationscontaining greater genetic diversity (CPs and CCPs)
could ensurebetteryield performancethan populationswith lower
diversity level (SPs) Evidencethat severity of foliar diseasesand
competivenesagainstweedswould be affectedby populationtype
wasnotobserved 15
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