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Abstract

Population hybrid varieties and inbred line of onion (Allium cepa L.) breeding Objectives to create
onion population for breeding program is a selection of onion varieties The maternal line selection of onion
(Allium cepa L.) The onion F1 imports seeds from 6 varieties of Cavalier, Minerva, Annika , Buccaneer,
Colossus, and Fernanda were collected and planted for maternal line selection by insect pollination. The
two onion varieties of 28 bulbs in OP2 (D1) and 13 bulbs in OP3 (D1) were selected. However, the maternal
line selection of onion will continue to OP5 or OP6 until not appear genetic segregation under the selection
criteria of varietal improvement. The study of breeding programs in onions (Allium cepa L.) varieties The
objective is to obtain a purebred onion with the desired characteristics and good agricultural characteristics.
Carrying out the collection of onion F1 varieties. various planting sites Let's cross-match six varieties of two
groups in early short-day varieties (Buccaneer , Colossus and Fernanda ) and late short-day (Cavalier, Minerva,
and Annika) were crossed diallel mating design with reciprocal combinations in each group. The onion seeds
of these varieties were planted for bulb production to be used for cross breeding. The good quality
characteristic of onion bulbs were selected for inbred line populationin the next generation by a phenotypic
evaluation. The 80 seeds of inbred line onion from 133 inflorescences in eight crossing were selected in the
F1 and F2 generations. Three inbred lines of Fernanda x Buccaneer, Annika x Cavalier and Annika x Minerva in
the F1 generation and two inbred lines of Fernanda X Buccaneer and Cavalier X Minerva in the F2 generation
were selected. However, the inbred line selection of onion varieties will until the F6 generation without
genetic segregation and appear good criteria selection. The study of the characteristics of onion varieties was
study of the nine varieties of inbred line and open pollination in onion were evaluated the morphological
characteristics. The two onion varieties of the D1 in OP2 generation varieties from maternal line selection and
the D1 in OP3 generation, and five onion varieties of F1 inbred line breeding such as Fernanda x Buccaneer,
Cavalier x Minerva, Cavalier x Annika, Annika x Cavalier and Annika x Minerva, two onion varieties of F2 inbred
line breeding such as Fernanda x Buccaneer and Cavalier x Minerva were collected and determine the
morphological and physiological of onion varieties. Each varieties of onion were presented with various
characteristics of leave, bulb, inflorescence, and size and shape of seed. In this study can be useful for onion

germplasm selection and onion improvement varieties with high yield and high quality in the future.
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2562 sialy
4) U 2562 wanwan open pollination 2 (OP2)

1) thwiawuguesialugjvessnewus D1 fu OP1 fildann T 2561 Ygnldgauunn 14 H2 aunseivasiauas
ganaen wlingun1seenneniu aeingu fe

- 9ONABNNBU (early shortday)

- 99nMRNAY (late shortday)

2) Amidanandufisanaensisiuiedasngy eluugnitoydesiinisnadn MLS aaunus (il 2
uay 3) MIdadenanduidnsasfeinsnguiioannenieutiseanidu 3 naueos Téun

- 9eNABNSY (aneiiug D1)

- dunand (@neviug D2)

- 91 (aneiug D3)

3) TagldldmdnsineTasuune duiloonnonid Unlifdruau 3 vdn duiteenaentiunans dnlddwau 2 wdn
wagduiioannendn Unldfdwau 1 ndn

4) théeeenlulgniinsanudandu 1 Alawas laidenduiieanaeniindudivasunsinas sufteen
ponEULNaIeTe 9 fneenuduteniliuiud 2 wasduiieenaendimsseuuena

5) Usasliveuialugnaudruanusssuvalasandounas teliiinmsnudnvueiioonnoniss (ufivaew
ATINAN)

6) nuimansandungy fanan
5) azlfwdnidu open pollination 2 (0P2) $1uau 3 9 LlelUgndnideniulisiely
6) U 2563 fndanvianugveuialug ju OP2

1) iudausvenvialug open pollination 2 (OP2) 4 D1 flsnnsseauTed) 2562 Ugnldgsvue
14 i wdnilunsuuas aunseitasi

2) Wufemandaiiugieniilngmudnuugvaninaeinsdnden fadl

EUVINGU’PN%: nay - nautdu (Globe - Flattened globe)
anwazlu: Tunssluides
a: wideanauma (Yellow/brown skin)
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1%

dvouile: ddugou - mdesseou (pale orange - pale yellow)

SAvA: FARIU VLJJQ‘umﬂ (sweet flavor mild not very pungent)

A1 Solid content: IREGK

3) Iehtusvesialug) open pollination 2 (OP2) inluifvluveaduiielignuazifuimdagu or3 Tud
2564 sioly

7) U 2564 wanwwan open pollination 3 (OP3)

1) siwiuguesialugjvasanesiug D1 fu 02 Aldann T 2563 Ugnldgauunn 14 T2 sunssiiasiiuas
sannen Lusngunseenaaniu dosngy fe

- 99nAaNNaY (early shortday)

- 99nABNYAY (late shortday)

2) Anidananduiisenaensiisiutiedesngy erluugniioUdes iiintssamdn MLS nuunus
(il 1) msdnidenanduiiidnuvaziesnsnguiioonnenieunisesniiu 3 ngugos éun

- 9NABNIS (anesiug D1)

- dunand (@neiug D2)

- 41 (g D3)

3) TngldldmdnsineTosmune duiivonaonii nldisruau 3 vdn duiteenaentiunans dnlddmwau 2 wdn
wagdufloannendn Unldiduau 1 vdn

4) vhéeeenludgniinsanulaidy 1 Alawas Ineidenduiieenneniindudmdsunsinans duilesnaen
S Uhunananesey 1 dneeninduuenidutuil 2 wasduileennendnaseuuenan

5) UsasTeuiilvnautuniusssusndlasandouuas ielviiinssudnuasieannoniss (udvdey
ATINAN)

6) nuimansandungy fanam

7) azlfwdniiu open pollination 3 (OP3) $1uau 3 4 ilernlUgnanideniulisiely

LaazanIuin
SrELLIARNEUNNT \SUAY AaA 2559 Lagduan fuengy 2564
AU TNARDS AudIdeinuasratadedui (Wiiige) n.uesring 8.11909 2.3ealnilaugIReinunIvas

Wetlval (Y9 a.usliu o.using 2.desdul
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I
ANTUNIT

2559

2560

2561

2562

2563

2564

2565

2566

2567

2568

2569

2570

2571

[

TunaUNISUTUUTINUG

=1

Ugnuidavienilug) 6 anesiug uaziiuiiiugudn
s

Ugnifaiuguenimivgqui 1 maudawuu MTL wasiuwdanug

]

v & v A v o v oA
AUNDBNADNLIY AUNDBNABDNUIUNG LLa%mum@@ﬂﬂ@ﬂsﬁqm@QEu(ﬂ 2

Ugniudavienilngiun 2 uaziiuiiiuggui 2
s

Ugnifaiuguenmivgqui 2 maudawuu MTL wasiuwdanug

]

suiloanaaniiy suileanaeniiunaly uazsuiioanaent1vesgui 3

$

Ugniudavienilngiun 3 uaziiuiiiuggud 3

A 4

Ugniiugnenilngsud 3 naudawuu MTL uasiiuiniiug

v & v A v A v oA
AUNDDNADNLII AUNBBNABNUIUNAY Ll,awumaaﬂ@aﬂ‘uwaﬁu% q

$

Ugniudavienialngijun 4 uaziiuiiugiui 4
s

Ugnifaiugvenmivguil 4 nandawuu MTL wasiuwdanug

]

v & v A v A v oA
AUNDDNADNLTY AUNBBNABNUIUNAY LLaBﬁ]um@@ﬂ@@ﬂeﬁq%@QEu% 5

Ugniudnvowilugisun 5 wasiiuiiudgui 5
s

Ugnifaiugrenmivgui 5 naudawuu MTL wasiuwdanug

]

v & v A v A v oA
AUNDDNADNLII AUNBBNABNUIUNAY LLaBﬁ]um@@ﬂ@@ﬂeﬁq%@QEu% 6

Ugnuinueuilugisun 6 wasiiumiuggui 6
s

Ugnifaiugrenimilvgui 6 naudawuu MTL wasiuwdanug

]

fuileanaanis AuileanaanUiunan wazduileanaandiveaguil 7

¥

I3 & o ¢ v A < v o ° & o & v A
LﬂUL@Jaﬂwuqsﬂaqmuwa@ﬂ@@ﬂLi'ﬂ'ﬂu‘ﬁ@flLEJU u’]LiJa@WUﬁ:UEN@u‘V]@@ﬂ@@ﬂU']‘U

(Y

nanslugudl 7 Tvenestusuuy Stratified Mass Selection

[y [ U

Anwdnuaziug AndentazNumnugna
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dounaiunig

AN, (WNLLIL)

ANA.Y. (YUIN)

ANA.Y. (YUIN)

ANA.Y. (YUIN)

ANA.Y. (YUIN)

ANa.. (YUI9)

ANA.YU. (YUIN)

ANA.Y. (YUIN)

ANa.T. (YUI9)

ANA.Y. (YUIN)

ANa.. (YUIN)

ANA.Y. (YUINN)

ey AIW.YU.

ANa.T. (YUI9)

Ay FAIN.YU.



[

Ui Yunaun1sUTUUTINUg dounantums

Anliung
2572 Ugniiugiidmdenty vinswaudn iuwdaiudileoduasuuninunsns  Ana.au. (u)
wazvetunzilouiugivg WA AN,

Al 1 FumsunisuFulsaiugveaiiluguuu aneiugual (Maternal line selection) (Shinohara, 1958;

fa v A =

gvirtl, 2553; AudIdeNvauliessny, 2556)

Qla|a|m|=
Qlajg|™|™
Qe "m|=
Qla|a|=|=

Hlim|wn| ||| w | ||| w|m |-
LR AR R R LR e 7 R e
R e R R R R R R R e
mlm|m|=m|w|w|n|n|w|=w|n|n|n ===

ol |

HIHMITH|SI0|&

AL A A-R )

MmO

A 2 wuansAnieniuguuuaeiusuil dudeliofon1sugnuazAniden AuYIdeRouNENITU
Y A ve A Y v - i o ¥ ad % o al
suiiladaidion (Mudnuaeineants) ugniienaudes lneihdudafian (Tunaeivign, B)
Uanasanane sesassnlagseu (G) wazweldUgnsouuen (F) ieannuuaditegieley 1

Alawns (Pesiumsuaunuwladiyl)
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. 0101010001070 o %0 @ duileannaniis
Lk 00000000 of O uiteannenmunane

v o v
@ duneanaanti
v oo o
Y aungiUgn
() suitlésumsdaidon

O siuiiwitugn

5 @00 e
Jui 2 lelele] Jolelele) @ duildsumsAnidan
lolole] lololele]

o)
®
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o)
)
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O 00000000 000
O 00000000 OO0
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O000®
00000

iui"'i 4
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o
O
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O
o
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O
®

00000 00000000 00000000 0000
00 00000000 00000000 O0000000 OO0

010) OOO%
00000000 00000000 O000

®
@
o
o
O
o
o
o
%
4
b 4
o
o
9

00 000

fui 6 @000

00000000 00000000 0000
00000000 O0000000 OO0
00000000 @0000000 0000

e Y YOYY[YODY
Onion LZUi‘t"\U’ﬂ.’J hanAaianiva YYDY[YYYY
iWanaaunlsUsIU (Y) Y (@Y YYYY
YYYYOYYY

\

| VOUA IV ANER LS LV

A 3 wnunnnsUTuUTstugvienTia v uuy aneiugual (Maternal line selection)
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fanssum 2 nsaaveuimiivgjaneusuv
NINAaeae 2 MsasaveNvi lngjaneiugui

Asaniiunis

WUJUAN VAR

nsAnLdeniugewridlnguuududseif (pedigree method) ANduNIAILAT 2559-2564 Tagn1sWas sl
ounganenugaineisUsema wuunuiunualungu early short day wag late short day 91131 6 Wug Laun
Cavalier F1, Minerva, Annika F1, Buccaneer F1, Colossus F1 Wag Fernanda F1 ﬁ’wmiﬂixqmﬂ“ﬁ%‘ﬂﬁﬂ%ﬂﬂqﬁ

v
4 N o [

Wuguuuduiinuse IR ves yaynay (2548) uag giird (2553) (i 1) Ttunaudail

1) swswiugveniilvg nunaalgneing q uaziduthaneddseme loun

o &

Wug NINDUHAUDIADYIES
1) Cavalier F1 early short day
2) Minerva early short day
3) Annika F1 early short day
4) Buccaneer F1 late short day
5) Colossus F1 late short day
6) Fernanda F1 late short day

2) MITUANEL
2.1) Tungy late short day wuunufiumun
2.2) lungu early short day wuunuiunun

3) Jgnuazdnidonludi 2

a) vewnlnyusaziuiifidnvaziozgnanidensonunanusennsliieusuuseiudse Ineliismsusyiiiuse
a@1891 (phenotypic evaluation) Cﬂﬁ]’mﬁﬂwmzmauafﬂ%mﬂ

[ '

° 2 o & o A’ < | =% @ vy a1 = o v v =
5) mmamwuqmamuuwmU"LanLmLﬂu 2 du ) ‘mmmuh aﬂmwmuﬂﬂﬂgﬂmumaum AUNDLLAT LUBRII

d Y aaa

wu o luAidadensuTiATanl uwadnanud I Audnnuduieldluddely
6) sudumanaudaesnduiiidnunedesmsauiiei Fe
nstuiindaya
1) Juujidnimnedia
2) mMsRsAvle
3) Jusennen
a) Fuduien
5)  Jeyagriuiine

A01UNNN15NAaBY

1) Audideinunsvatadesud (anaau.) Smiadesdu
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cb

hoR

WHUUNS
2559

2560

2561

2562

2563

2564

2565

2566

2567

2568

2569

2570

2571

YunaunsUFuUTIRug

[

Ugniudniugnisd 6 wug wasiiiuiiug

¥

Ugniriiugveuialvg) viinisuauiuguuunuiumn

mﬂuﬂﬁjm early short day wa¥ late short day

o I3

[ < [
ULHAANUTIU F1

9

-

Ugnidaiugyu F1 wazifiumiugiu F1

Y

.

Ugnihiugreaiilvgjsu F1 Anideniuga

v q

Aumdaniudsy F2
Ugniudanudiu F2 wasiuimiugiu F2
Ugniiiugveuialvgisu F1 Andenituga

Nudniugiy F3

& o

Ugnudniugiu F3 wagiuimmugiu F3

Ugniiiugvieuiilvgiiu F3 Andeniuga
Nuaniuggu Fa

P

&

Ugnudniugiu Fa4 wasiiuimaiudgu Fa

Ugniiitugveuiilvgisu F4 Andeniug
Nuanug3u F5
Ugniudanudsu F5 wastiuiiugsu F5
Ugniiiudveniilngiiu F5 Andeniuda
Audniugiu F6

Ugnnageuiwdaiuggnuauluiunfdan nwindoy

LANMI9NU
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gonunaniunsg

ANA. Y. (ML)

ANA. Y. (YUIN)

ANA. Y. (YUIN)

ANA.TH. (YUIN)

NG, (YUIN)

ANS.TY. (YUIN)

ANA.TH. (YUIN)

ANA. Y. (YUIN)

ANA.TH. (YUIN)

ANA. Y. (YUIN)

ANA.TH. (YUIN)

ANA.TH. (YUIN)

ANA.TU. (YUIN)

Ly AIN.UL.

Wanug A x nug B
1
EEEEE

Soish

[ele[e] e[eje

ooe] oole oo

o ofo| osle ool

[eloe [elee eeofe]




¥

2572 Ugnnnaeudniuggnuanluiuannunsns AN, (Y1)
$ Way AN,
2573 Susouiug ANS.YY. (YUIN)

e B vneds waeiug waz @ wunefia Wiug
A 1 TupaunsuTulTaiugrenii gl uudulsein (pedigree method) (Uaynay, 2548; avie,
2553)

fanssuil 3 nsuszlulasAnwdnuazduguivervesmouiilvg)

N1MARReN 3 N1sANwIINYrUTEIITUSVR NI lvg)

a

ad o L4
'JﬁﬁﬂLNLlﬂ'ﬁQ‘Uﬂim

aunsal

'
v LY o % s s

1) udvenrialvg) 9mau 6 fAegn taua Wudgnuauidn aneiug D1 waviuganuauiilavnnswaudin Y 2562

]

¢ 1 o v o

U 3 aneiug Ju F1 louA Wudgnuan Fernanda x Buccaneer U F2 laun Wuganuas Fernanda x

q 9

'3 o

Buccaneer way uganuas Cavalier x Minerva Waufiny 2563 313U 2 aneiiug Lakn siugannay Annika

s

x Cavalier U fuggnuey Annika x Minerva

o

angunsal laun Jewndlgns 15-15-15, Yeiallgns 13-13-21, Jepen, loglenilie, Wgesdun, uulaiwy,

Tulslanu, a8y, dey, lEtnudn, nseasy, aEnsImaadin wagLASoetaIvn

o

2)  Yaneeuinas town ninNun

q

4) Janlawanmeuwns laun ndeseuadnea
/s
n1saniiueu U 2563
fuunsiiudaildanmanaudalununaassnsdadoniusiuvonialvg wuuaeiugul (maternal

line selection) Ju OP2 §1u3u 1 angwug lawn aneiug D1 wargnuauilaainnsairavenilnajaneiusud su Fl

v

WU 3 AnE Toun Wuﬁ:QﬂNam Fernanda x Buccaneer Cavalier x Minerva LLasqu:z;]ﬂNau Cavalier x Annika g

o

TutanUgnuagdeugnasgeuina 5x12 17 Wieuseillu uasfinwidnuaeduguinerveweuialng dail

1) Anwdnvazuszaniuduasudaziiagne Tuiindeyadnuuseuiilnglunlameass 5 svug Alussey

¢ = v

Aundn szezasiulasuadu svezeannen ssesfiona uazsvazaniug Anwiaindu Tu aen wa uavwéde
Uszanad 30 anwale AnwUasann Descriptors for Eggplant ¥@9 IBPGR
nsUuiindeya

1) Juiindeyan1sisuyiule 1w AN MIuanne AN Junenusnuiu

2)  Juiindnuaigrandn U JUNTIHa dwa nanAnsiafiul Msasi Saushsedu eunema mNema

2 < v
HRZRIYLNUNYT LUUAU
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=

3)  YuiinAunimmandn 1wy Solid Content AuMULe AMUUULTE wavA1 TSS 1 usiu

A ' '

4) Anvasfid1AydY WU NIADUALBIRBYINLET (WBNININNITAIND UazeELiUE?)
5 dislaiugvieniilngfiianuasiina Useiliuuar Juiindnuaen1uwuy Interational Plant for Genetic

Resource Institute (IPGRI)

sl 1 v A

6)  dnvhilugudeyaudufuudaiuginiunisdadon ndeuuszrnns nuliluswasideriuguensuivinis

q

bNWYAT

Ansatiueu U 2564

s o

sflumsihwdaiuiuwasiiiugneniilng fldnnmswaudalununaasinisAndeniugiuswenile

q q

wuuaeiugusl (matermal line selection) 1 OP2 91131 1 @newug taud anewug D1 wavgu OP3 911w 1 anesiug

3 ~l

wariuggnwanfilannnsaiaeniilvgjaneiugu Ju F1 91u3u 2 guau laun Wuggnuas Annika x Cavalier uag

@ A o

Wuganuay Annika x Minerva wagsu F2 9113w 2 aneiug laun Wuggnuney Fernanda x Buccaneer wagiuggnias

o

Cavalier x Minerva lwgiazgnasgavuin 5x12 49 ieUseiiy uasfnwianvurdugiuinervemeuiilug Asil

v

nsdufnYeya

U = Y

1) Juiindeyanisiasaiule 1w AN MIuanne ANUNamnTan Junenusnuu
2)  Uuiindnuaenanan Wy JUNTIHE Jxa nandndeiiui n15asi S1uuiisieny AUNIWE AUEIINA

2 o @ v
HRZBIYLNUNYT LJUAU

= a

3)  duiinaaunimuandn 1wy Solid Content AMMUALTE AMULLTD LazA1 TSS Wudu
4) Anvasfid1Aydu WU NMINDUALDIRYILET (WBNINIINNTAINT kaZDELiUE))
5 dislaviugveniilngianuasing Useiiutas Jufindnwaigm1uwuy Intermational Plant for Genetic

Resource Institute (IPGRI)

sl i o A

6) davhilugudeyauduiuudaiusinnunisdadon nSeuusyrnns nuliluswasideriuguensudvinis

q

YA

AuaTanIUi

SrELIARNTEUNNT \Susfu 2562—§uqm 2564

anuiiinsmaaea AugITuinuasTaIaTedui (Wiiiee) f.iuesnie 8.111909 2.88dlnl

AugIdeinuasTaIadedll (YWI19) ATy 8.4 2.3esln

fa o a

AUGITULNEATRAINTEINL (N1L93) B0 84417319 4Tee by

Y

3. N15USUBKUIUUTEHUSENNeT
Qg Q8 eSvoyd@diofui. (Usauansmdngnilunianuan)
0 U8 uuUasauUsei0s TUSADS UM ITEUREURUB oo

QO whsuudasinguszasd/manan Tsnesuremsiasuuias
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UN?l 3 Nan1sAnNE

3.1 HAN1IANTUUVDLLATINTG

Aanssudi 1 nsadausvansviesiive
nsnaaasiil nMsdmdeniiugueuiilvg uuuaeiugual (Maternal line selection)
nsasedszvnsnauiilvg U 2559

1) amsaniivau
° & o & Y] | v o w ' ° o evY 1 .
ddaiugveniilngfiviuslaninnsiudinndisdseing $1uiu 6 areiug laun Cavalier F1,
Minerva, Annika F1, Buccaneer F1, Colossus F1 wag Fernanda F1 wgluanainiznan Tudui 7 dueneu 2558
ANa.YY. (Wllitey) uagdreugnasgevuna 14 97 Jui 16 Sunaw 2558
2) nM3syAulaneny 30 uaz 60 u

nsiaseyivlavesaneiuguenilugiony 30 Tu wudraieug Minerva danuadadeuiniian 40.3

o 3

=

wanevegelidedAgynsadfduaneiug Annika inede 33.6 wilidanuuandrameadftuaienuidu q Jed

Anduogszning 35.4-39.7 (M57 1)

o W o

a1emiug Buccaneer IAugaineny 60 Ju u1niian 78.6. unndesilitudAgnsatiatiuaneiug

17

Annika kagaeWug Fernanda dA1ady 71.4 uwag 69 mud1du ualdiianuuanimeadifdvaneiugau 9 Iauade
9E5ENIN 73.1-77 (915197 1)

3) NaKEAR

v =% =

waannéreugnasgeuunna 14 i THoassuna 150 Ju Sawzifuiienandnld laganeiug Cavalier

o o

fuwiinuandniatussosumndign 300 n¥u uandtsegeideddymaadfduaneiusdu 4 daliduadvogsening
263-275 n¥u (157971 1)

N131AR03a8AARBITUTIBIIUYBY Shah et al. (2012) wuiveuivgusasHuginsLanIHanIun1g
wiAulsluuivgnideatulduansnafu Wug Parachinar local fs1uauly (15.4) aruenly (47.7 wufiams) mom

N o o

g1MUABN (6.5 WURLINT) ANNEIVRIIU (77.9 louRlUAT) WasNananTw (33.1 fu) uandsegrelitiudAgymeaia

o

1INNIAUG Swat-1 wag NARC

M13197 1 Aafeanugeneny 30 uag 60 Tu uaznandnlugnru1d o Ana.. (H1udw) U 2559

o . AUgs O oo e
WU ~ ~ NANAARINUY (N3U)
30 1 60 U

Cavalier 38.8 ab 73.5 abc 390 a
Minerva 40.3 a 76.1 ab 271 b
Annika 336b 71.4 bc 263 b
Buccaneer 35.4 ab 78.6 a 270 b
Colossus 39.7 ab 77.0 ab 264 b
Fernanda 36.0 ab 69.0 ¢ 275b
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AUge O

Wug = = NaKAANAINUS (nFW)
30 U 60 U
F-test * * *
vV % 16.9 8.9 30.5

nuewin: Andelunnnianuiiedneslmieuiuianuuandamneaifnsedunnudotu 95% lae3s DMRT

NAMLUAR open pollination 1 (OP1) U 2560

1) 1381M1IAEUY
nsasUsssnavenialng nethiaiugvendlug 6 aneviug ldan 3 2559 Ugnasgedvuin 14 i
Fuil 24 ngainneu 2559 nnsiaLNReszozah wazoonaen LisNguaNLAIZNITOONABN 3 NAY Ap BBNADNIT
(anewug D1) U1unans (aneviug D2) uazoenaendn (anewug D3) Amdenduileannonsatuisaungy dilunadu
1 (il 4) ioUdesliiiniswandumusssumalasoidouuas vhnsdmdendusasdresuanuasgnlunadu
sUnaw lefudl 20 uns1AL 2560
2) dhutinudeug
uifeauda Ju OP1 Fufl 28 fuiau 2560 wazihludaiwiinudn tasanesitus D1, D2 wag D3 fhiwnin
WAR 12, 22 waz 19 n¥U AuaIsu ‘ﬁmﬁfﬂL:uﬁwauﬁ’ﬂmjﬁlﬁmﬂmsmmaaumasmaﬁuéﬁmmLmﬂemﬁ’u Taluies
Hadusnuritugnssudiaug uidesndsadeduduadendas 1wy gungd UFanauilu AUAMAY WazuuasiL iy

Useloatd (Nikus and Mulugeta, 2010) ‘17'ia'qmaﬁamﬁa%ﬂumﬁwauﬁﬂwm

D1

D2

D3

Ml 4 nMsnsdureniluglJudunudnuaznisesneen a Ana.gu. (AuInR) U 2560
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AnLdananusveuialug) Ju OP1 U 2561
1) LI8NIAENIY

Unudaiugneuialug open pollination 1 (OP1) e D1 #ilsiannisuanida U 2560 wmnzimaaly
aen¥1 Juil 10 na1An 2560 wazUgnadgeuuin 14 91 Judl 16 Sunaw 2560 waviiuifenandn Juil 1 wguaiau
2561

2) I UIVIaNA3 gy
Andnwzvasiiugneumilugmunaninueinisdaien (A 5) lagdruiumiiugveuialg il

<

o

dnwazasinurdninasinadaiden fu OP1 fidwawih 35 ¥ uardnnuihiddnvurlndifesiudnvuenmsdaiden
pssmanasifiivuald S1uau 70 W (il 2)

msfndendnuasiinvemeurilng fosddnumrnianmenmasmnsinaeiiinmual ot lunaaeuly
Usiolu Tnefl inquszasdiflionsuaussaudoinisvesnaauazanuiianslavesfuilnasednuuzvemeniinlug lng
National Onion Association Anwiguilaafinnusosnisuessiilvgfiannsamlsie azain fauamuasdua

Ao o ¢ aaa

e el Nianvuzauysallaysaviinaienisusina (National Onion Association, 2022)

=gy

M13199 2 PuiiugrenilngNildnuuraswunaginTAaEen U OPL 339991u AN, (YU

9) U 2561

Wanugveunalugigu OP1 1Y (W)
PN N YUEANUNS NN INITARLEDN 35
TndanvauelnafeemunaninunIsAnLEen 70

wnewn: U 2562 ihiugvexlvgidaldnminaeinisdndentuugniieiuméba su OP2 sely

i 5 vugveuiilvgndanvugaswmsinasinisAniden su OP1 luggvund a anaay (YU U 2561
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NAALAR open pollination 2 (OP2) U 2562

1) LIAINISANTUUY
Ugniiugrienvialueg) u OP1 Mlaainniswauilawuy maternal line selection ¥ 2561 d1u3u 35 %3
fidnwauzaswaunaeinsAndsn awgauuin 12 93 Uil 11 5unan 2561 wasuwaniui 17 wwiew 2562
% C% < o 4
2) UIRUNLUAANUYG
ViuReaudin Tuil 17 wwieu 2562 Miwdin u OP2 lnedauhwinuiareniilveju OP2 fiug D1 wén
Tuwein 3.7 nSu D2 war D3 wasduinuin 16 wag 4.2 N4 AU&1AU (AN5199 3 WazAINT 6) wazantiuluds D1

1993u OP2 Tmnzuazdgnisgavum anau-wgrdnieu 2562) wWendsnduiiiugreniiluglugu OP3 sely

A13190 3 Umtinwdaiugneniilvejsu OP2 Tugavu a Ana.vu. (Yuana) U 2562

Wug vwiin (n3u)
D1 3.7
D2 16
D3 4.2

‘huLquthldmlquludmluJ_l Plln lJ il ‘J

il 6 dnwasiinneniilvie) Ju OP2 FegauuT ol Ana.Yu. (Yuane) U 2562

8.5 AnLdanYiaNugV N3 g U OP2 U 2563
1) namsaniuau
wnzidaveuialng avestug D1 Ju OP2 Jufl 4 naw 2562 wazUgnasgawuia 12 i Tudt 26
wrRme 2562 wagifuiiahiugvesilng) Yufl 24 wwieu 2563
2) IR UEIaNA3 gy

¢ @ raa

fadnuazvesiiuivouilng ifdnvugaamdninusinisdniden Taesuuisiugnesilnyid

o

ANYULATINUNNNAINTAAEEN U OP2 §311uid 59 % warlidnwiuduiugreuiilvngeenaan 31w 1 Ay

= & o & o a v o 9 oA < R A ! Y o s % ' ° o
Faduiugun WewinUnfudmeuiilugluldaziulalugudaiug winuduiugnenialvgjeenaen $1uau 1 fu

anunsanuanle 30 win uazaviiluugniasgguund U 2564 (0w 7)
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(n) dnwaueiiugveuinlvg (v) dnwauzdaviouIvg)

Al 7 Shwasiaiugrneniilug oty 3 Weu finssmundninainisdaden uazdnuvazidaeniilvg

lugavunl o Ana.s. (Yun9) U 2563 (n-2)

8.6 HAAWAR open pollination 3 (OP3) U 2564
1) nansaniiuay

dwistuguewialug 1o 59 % Ju OP2 poninvouduinis 3uil 18 Asiaw 2563 (1151971 4 wax
Al 8n) eraiugvenvialvgjenwioulgn Sruwiiusueniilugaunde 30 1 osrnarutulueimageds
dswalsiiugvonaluguindevneis el Nikus and Mulugeta (2010) s1euinfuinwismesluuiiuiionie
fhewazmnegsties 15-30 Fu ileduaiuliAnmssendd

uaﬂmﬂﬁLué‘mﬁuﬁﬁnamﬁ’ﬂmjﬁuﬁ:Lm $UOP3 g dufl 11 fugou 2563 S1uau 30 Wwha Feseniiies 15
win ilesandanmssenvonsdaeiy (11994 uazn il 89) uazdneUgnasgeuun 5x12 f2 Juil 4 ngadnieu
2563 o4 Fina. . (YuI9) waziiudeyamsieatapiulndieny 60 Tu leFuil 4 uns1au 2564 szuivlsimentiilngas
\Annssenidleagluanmiziindenivnzay Jadovdn fo 1h sanBiau omuMQa Lazuas annzfivuzausienisen
YovauI g ﬁmmﬁﬁmﬁamsmamﬁmLué‘mﬁuéﬁamyiaﬁuazLL%@LL'N wazdmasenmuAInvaIsusialy (Abu-Rayyan

etal., 2012)

M19199 4 N3N wagIwIWTIITUgeNTIlraNiauvEe i Fina.aw. (YU U 2564

fu  Suilesnanvieaduun Yowug Fruauitld Hevne IMUIUAINED
Re/Suwnz

OP2 18 dwnAu 2563 fuganuasn D1 59 ¥ - 30 W

OP3 11 Mueneu 2563 fuganuasn D1 30 Wén - N 15 Ay
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i 2
= s i N

o

(n) Mssenvewiugrewsiilug OP2 (1) M3BNTBUNAR OP3

Muil 8 Snvagnistenveiaiugreniilg) OP2 uavwéin OP3 q Ana.au. (Yuna) U 2564

2) nMsRsyAulanany 60 Tu

a

nswaseyivlafiony 60 Ju veweuiilng) wudnlugu OP2 Wuggnuauia D1 M3 40 s fdauguade

s

50.1 wag3u OP3 fuggnuauida D1 910 15 fu danuguede 42.3 (11319915 Wagn i 9)

'3

M13°99 5 N3RS Aulafiens 60 Ju uazn1seenABNvEIMBNIlARIT OP2 Wag OP3 ugannauda D1 o ANa. vl

(yu319) Y 2564

U Yoviug AUES (LUURLAT)
OP2 Vuggnuaun D1 50.1
OP3 Vuggnuasin D1 423

an

fa\

(n) vewlvgjgu OP2 Wuggnuasndn D1 81y 60 Ju  (v) viewvialngysu OP3 Wuggnwasila D1 81y 60 Tu

U

Ai 9 nssaiulnvesienilngfl 818 60 Tu U OP2 uay OP3 Wudgnuauln D1 &l fna.vul. (Yuane) U

2564 (n-2)
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3) AITNAILINITVDINDN UIMTNLUAA LALIIUIUR

s

n1508nAeNIU OP2 Wuggnuauida D1 unstenandiuiu 1 fu oTuil 7 unsiau 2564 duluju OP3

v &

Wuggnuaula D1 dalinunisunstensn Weawnlgnludiadeuiuseuiielieenaenuszunaiioungainieu us

sureniilngasaiulalutisUaneru-funun dwalifumeuilngldsuwasaindiidun wagldsugamaiisiliun

¢ o

welutawi dwaliilioonaon aeandesiuauidees nfaddni (2532) Menuimenilungfldsugumgiisdas
5-15 °C LHutaan 30-60 Yu awviliiviessiilvgannsneenmenuasfnudnld wagneulugilildsunisnseduse
oaumgiisnazlaifinnsadranen
msWavesnonueuilnglugu OP2 Wudgnwan D1 wuindnswannvesaeniiliauysal aonsae uazll
Ainwdn esangamgiisou aenndesiuaideuns Brewster (1997) enuimenvilngasgaydonmaunsalu
nseanaenynlisuguunliguiuly wasnudnuaen1suUsiiaIniay Ju OP3 Linunisunitanan Jsanliunis
WuiReiiugisletuil 12 wwiou 2564 e luugnlungdnly Tagaunsaiuifeiiusvesilngiiugnuauie
D1 u OP2 #8117y 28 1 Anulutidn 1,150 n3u uaggu OP3 $1uau 13 v Andurmin 1,900 ndy
weuilugiduiivdugndeddszoznailunisvesiuslunsaziuu 2 I nsasraudadeseifoszziig
LLassﬁuagﬁqumaUqﬂ Tulusnvesnsugnudamswinuuin venilvgjasiasgdulauazasnaf (bulb) Mnusim
dugvedudimeuaussieticuasnasiuilenu Wehmendnsadyiuladuiudidssdngsosiing dmsu
nsa¥unenazfntululfiaes esnimenazdowhunisnssfuiigumndsuiiolmiinnsassaen Tnenseduli
Lﬁ@ﬁ@@%ﬁgﬁnmdwﬂawLﬂﬁauLLUaaLﬂuLﬁaLéaLﬂ%ﬁg wisgndlshmunisiinnenenvanunsaintulddauslugad
wsn Beniusdnuastuiiiugiur wiesdtliansovhnmsdndendenld iesnddlifinmaaidasiadisiludag

Yusn UJones and Mann, 1963)

fanssud 2 nsasveuivganenuguv
N1MAARsN 2 nsasvieniaaneiuguy
n1MAaReRliueuTn 1 U 2559
° & o & Y] i al v o v | ° o ey .
undaiugneuiing nsausiulaannisdndiainaisusema 3auu 6 aneug liun Cavalier F1,
Minerva, Annika F1, Buccaneer F1, Colossus F1 wag Fernanda F1 wnglunnainngnan Tuiuf 7 dueney 2558
Ana.au. (wiiitee) wazdreugnasgeauin 14 97 Jufl 16 Sudnaw 2558 uazituiieanandnivenlngiieldlu

nsenwlulinly Tnvanunsadwundssnvaneiugnoniilngannn1snouauewot e AIni51a9 1

M19199 1 NsRaUALBIBYIUANYBIaNTI AR ugaIINA U sEINA

Wug NNINDUHAUDIADYIES
Cavalier F1 early short day
Minerva early short day
Annika F1 early short day
Buccaneer F1 late short day
Colossus F1 late short day
Fernanda F1 late short day
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vewialvg)duiivduandssediszoznalumvesiugluusdazsuuiu 2 ¥ Jones and Mann, 1963) Sasios
THavzinanu sidfefiuanisddinsfnnmaaisaeiusneniilugiiindurisfudusaztnsfunuitelldusia
suneluszoznamilsd fansveasdlddndunsudainguraniusmudnvazfananoonidu 2 ngu amnsaduun
viewalmajmunnudeanisuadld 3 ndu loun ndudesnisuassns v3e long-day (nnnd 16 92la) ngudaanisuas
U1unans wie intermediate day (13-14 3139) LLasﬂEjmyladmﬁugu 3o short-day (12 931419 (Taylor et al., 2019)
Tngazdesianeszesinduaznsyduneuilvgfigamgiisneuthluugn welinszuiunisfinanussaunadiialy

mﬁﬁmﬁaﬂﬁuﬁ: (D’Angelo and Goldman, 2019)

A1snAasInlusuln 2 U 2560

Aunsnageunsasesuszansenialung visvun 6 ane luiiun ana.ay. (uae) Inensldimeniiiu

'
a

Aealdnmanaaesd 2559 Ugnidletuil 24 waadnieu 2559 Tugadaunn 14 1 uagdmihnssaudrumeiug Yu
5 nuATug 2560 (Mwwnd 1)
nssysiulnvaeuii g

nsasaiulnnendsnsieugnuiy 30 Fu wuin Wug Colossus fiAnadeanugenniian A 48 wufiums
S9989U1AD Cavalier, Annika, Fernanda, Buccaneer tag Minerva ﬁﬁ'%aﬁa 47.7,47.1, 42.8 waz 40.5 \SURALUAS
mudU (11397 2) ualldfirnuunnsnefunaada

LY

Wenewilngey 60 Tu wudn Wug Cavalier 1A1LaA8AUFININTAN 68.4 LUALUNT LANAI9DE1

v v ¢

HodAyn1eadinnuiug Annika, Colossus, Buccaneer, Minerva Wag Fernanda fiAlady 65, 63.2, 58.6, 58.4 LAy
57.8 Wwufluas AUy (1519 2)
NAKARN

liaunsofuiieasdaiusvenilugld esnnmsdwinaevedsaueuumsaluasmivanimgionaiis

auuss Wuanmalimussnvenilngin ldawnsaimunaudszezasiaudals

M19199 2 ALRduANLaBRNRINgTIoNe 30 Tu kay 60 Tu edeun Ana. vy, U 2560

ANES (LTURLUAT)

g - -
30 60 U

Cavalier 47.7 a 68.4 a
Minerva 40.5 a 58.4 bc
Annika 47.7 a 65 ab
Buccaneer 428 a 58.6 bc
Colossus 48 a 63.2 abc
Fernanda 47.1 a 578 ¢
F-test ns *
%CV 17.5 7.6

nuewn: Adeluwnfiauiednysmiisuiulifianuuanaeneaifnseduanugotu 95%lneds DMRT
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nsnaaesfiueli 3 U 2561

Afiunsndnneuiilvgjuiaziug uazvinisnauduveniilvguuunuiuvun lnsutseenilu 2 nqu fe
ngu early short day bawn ug Cavalier, Minerva wag Annika kazngu late short day laun Wug Buccaneer,
Colossus uag Colossus 7 Ana.wal. (W1udn) Tnsugniuil 20 woedniou 2560 uasnanadsfinsniud 28 nuaiug
2561 ke 8 fraw FdldFumsnanuazkanudafiosdnauiol Ao guau Annika x Minerva S wnumdarioue
3 wha (Mwwwanil 2-0)
nssgyAulavasrauialig)

dudunsinnsaigdvlaenilugieny 60 Ju ilelddmiunismeasddud 2562 wuiniug Minerva
ﬁﬁ%a?}'ammqmmﬁqm 61.2 WWURLIAT 58989U1AD ‘Wuﬁj Fernanda, Buccaneer, Annika, Colossus kag Cavalier

i

flAaae 56.7, 52.1, 50.2, 49.9 way 42 WURLUNST AINA1AU (9151991 3)

M19197 3 AndeNsasyAulnvemeNiilug 6 aeiug 81y 60 Tu 71 Anaay. U 2561 welddmsunisnaaasiul

2562
nug AR 60 U (uAA%)
Cavalier 42.0
Minerva 61.2
Annika 50.2
Buccaneer 52.1
Colossus 49.9
Fernanda 56.7

v ¢

Wuggnauvewiavgjiinauin
fuflunsuaunenveniilvavesuAazgraugy F1 1 fna.vu. (W1wd) T 2561 nauRATavL 8 GIGHR T
f:jmﬂ:uw 1 Buccaneer x Colossus

'wanm 2 Colossus x Buccaneer

wamﬁ 3 Annika x Cavalier

Nﬁ:uﬁ' 4 Cavalier x Annika

wamﬁ 5 Annika x Minerva

Nﬁ:uﬁ' 6 Minerva x Annika

Namﬁ 7 Minerva x Cavalier

N@UY 8 Cavalier x Minerva

eD_. D eD. eD. eD. eD. D

ag3lsiny amnsaiuwdaliiismilaguay A guan Annika x Minerva 91uau 3 wan diluugnasiiide

8

Ugn uazdonduau 1 wéa (113199 4) annsnaasanuiiniskaniugaenveuiilvgauinuaniifieeies e

' 3
= aaal

uugHaninaufniasaliownnnsunanuiwyve U TRnulunsnauiugiieiie F93sUlasun1swui
Tldlugrsnfluuastienauiugios (Center for food safty, 2022) 1W3sAAeudNEeN wazduszdndnimen aann1s
MaId Devi et al. (2015) T1eudsnisuauiugveuiivgdnuazsg 9 nuiniseautasuiunisuaudisile

ausalidnunniign (1,430 Wan) sesaanie n1suaude (1,247 wan) MsldRsienas (1,271 wan) wagnisuay
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eile (957 wan) Fansuaumeioiisseraferazlidnuudaiosiian wogslsinuisnswauiugieioduis

nfanuaEAglunszuIunsUTusiugiavatevila (Devi et al., 2015) wagdansianldufjiRautadagiu

A58 4 Sutenen, Snunendinaufia wazaeniinudnvesiazaran 7 fna.uu. (i) U 2561

AN mMsmausussda  SMuIUTBABNTINGY HENRAR Anwda  N3EN

Fuu funo Faaua (¥9) (nan) (wéan) (wan)
Cavalier X Annika 5 10 - -
Minerva X Annika 5 6 - -
Minerva x  Cavalier early 5 9 - -
Annika x  Cavalier short day 5 11 - -
Annika X Minerva 5 12 3 1
Cavalier x  Minerva 5 6 - -

Buccaneer x Fernanda - - - -

Colossus x  Fernanda - - - -
Colossus x  Buccaneer late 5 14 - i,
Fernanda x  Buccaneer short day - - - -
Fernanda x  Colossus > - - B}
Buccaneer x  Colossus 5 8 - -

40 76 3 1

A1snaasInluauln 4 U 2562

v
5 @

afiunisudnneuilngunasiug Naue 6 aneiug uagyhnmswadaeniilvguuunuiuvun wiadu 2
nqu Ae ngu early short day bein Wug Cavalier, Minerva wae Annika wazngu late short day Lawn Wug
Buccaneer, Colossus @ Colossus lUnauduladmuIu 12 fuas HaNT LTI 39 Yenen Yenenag 20-50 Ao
wantuaSausnTufl 20 nunus 2562 wawtruadedt 2 ufl 25 quanius 2562 I¥anaNTiiumEaveurialug fufl 17
WY 2562 91U 3 ﬁjmau lewn Cavalier x Annika, Cavalier x Minerva wag Fernanda x Buccaneer mﬂ‘lfu%ﬂ’l
wndilsann 3 guan lumzuarUgndlsnguund (manau fewgainiey 2562) ilenamduriiuglugud 1 dely (1w
HLANT 5-8)

Fwaudenanvasgranidniunisuay

Allunmsnaunenesilngvedudazanauiy F1 7 Ana.ay. (yun) U 2562 naufavianun 12 guas lown

' a

ARANT 1 Cavalier x Annika 91U 4 Yenen
@'magﬁi 2 Minerva x Annika U 3 Yonen
@J’mﬁuﬁ 3 Minerva x Cavalier U 4 Yonen
@'maaﬁi 4 Annika x Cavalier U 3 Yonan
@J’mﬁuﬁ 5 Annika x Minerva U 3 Yonen
@J’mﬁuﬁ 6 Cavalier x Minerva U 3 Yonen
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ANAUT 7 Buccaneer x Fernanda 373U 4 Yamen

Y

' =

ANAUT 8 Colossus x Fernanda  97u3U 4 ¥909nN
NEU? 9 Colossus x Buccaneer 3113 3 4909
NAUYl 10 Fernanda x Buccaneer 31u3U 4 4oaan

NEU? 11 Fernanda x Colossus 311434 4 ¥809n

eD_. eD. D eD. e

NAUY 12 Buccaneer x Colossus 314734 4 GoAan

IMWIUGNENNNENRAA (137199 5)

Anauf 1 Cavalier x Annika Aadndiuau 4 wan
Anaul 2 Cavalier x Minerva Aodndiuau 11 wan
ANAWT 3 Fernanda x Buccaneer Anwdn 911U 54 Wi

v
o A

naillgnenveniilngiiuiu 6 aensednay ndwauda 2 &ai wunzluriamiziieaieide lagld

v ! & a o & & A ! a a [ < v el 14
DINNTIULAT MS ‘W‘U’J’]LiJﬁfﬂWlJ’]LWWSIUGU’JQL‘W’WLaENLuaLEJE]I%Jﬁ’W@J’]iﬂL%iﬁJULGIUIG]LLﬂ%WWU’{LULUUC‘]u 30sanle

U

= ° | ° 2 ] ' d' ~
M990 5 Qququ%gmaﬂLLagﬂnu'JULlJa@WWawUENLLmaS@JNﬁQJ N ANS. VL. (squ’(]']\'i) U 2562

GEY MInaUALBREYIe  IuuTananiikay Aaan
Fuu fumio LE (49) (@)
Cavalier x  Annika 4 4
Minerva x  Annika 3 -
Minerva x  Cavalier early short day 4 -
Annika x  Cavalier 3 -
Annika X Minerva 3 -
Cavalier X Minerva 3 11
Buccaneer x Fernanda 4 -
Colossus x  Fernanda 4 -
Colossus X Buccaneer 3 -
late short day
Fernanda X Buccaneer a4 54
Fernanda x  Colossus 4 -
Buccaneer x  Colossus 4 -
43 69

s tiusuln 5 U 2563
atiunsugniavensialug Tungu early short day viavida 3 anewug Lawn Wug Cavalier, Minerva uaz
Annika wag nau late short day 3 anemiug laud Buccaneer, Fernanda uag Colossus o Ana.wal. (YW319) Naudule

12 duas anun 50 Fonen 91U 2,488 Aan ALIUMTHANTINVINNA 3 A3 lngnaudunsasn Juil 6 unsiay
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2563 asafl 2 Yuil 7 unsian 2563 uazesdl 3 Fufl 10 unIA 2563 naufndiuau 2 guau HuA Annika x Cavalier
uaz Annika x Minerva (ins19 6) uaziiumdniudl 25 fues 2563

Gi”]Lﬁ‘umiLW’]SLuﬁfﬂﬂﬁauﬁ’ﬂwaﬁm’m 6 awﬁui Tawn Cavalier, Minerva, Annika, Buccaneer, Fernanda
uay Colossus o Aina. ¥y, (aitfisy) Jufl 1 natau 2562 rendrasutasgniudl 19 natau 2562 LiteLfus
weuwingdmsunsnandnalud 2564 wauifiunandaiudl 5 fuan 2563 (RN 9-12)
FuIugnaNTinaNfAn

@J'Na:uﬁl 1 Annika x Cavalier finludns1uau 1 lwan

AnauT 2 Annika x Minerva Ainwdadiuau 7 wan

o o | ° 2 A | ' A =
AN1319Y 6 TUIUTDADNLATITUIUNAAVINFNUVBILAASANTN 91 ANA. VL. (ﬂgu’m) U 2563

GEGH N1INDUAUDIAD IUIUYBABN I1UUABN AnLuan

MY fiune YIS (Y¥anan) (nan) (wan)
Cavalier X Annika 2 116 -
Minerva X Annika 6 317 -
Minerva X Cavalier early short day 12 580 -
Annika X Cavalier 9 378 1
Annika X Minerva 3 156 7
Cavalier X Minerva 2 65 -
Buccaneer X Fernanda 2 116 -
Colossus X Fernanda 2 217 -
Colossus X Buccaneer 3 89 -

late short day

Fernanda X Buccaneer a4 134 -
Fernanda X Colossus a4 263 -
Buccaneer X Colossus 1 57 -
32U 50 2,488 8

N1MAaaINLTUUUN 6 U 2564
enilvg) Ju F1 Mnaufa U 2562 91uu 3 aeniug lauwn Wudgnuau Cavalier x Annika, Cavalier x

o

Minerva wae Fernanda x Buccaneer 80n2nyaatfutingniie Yuil 18 #9au 2563 9717y 1, 2 wag 21 % a1uaauy

&

wazUgnadlugeugnuun 5x12 i Yufl 4 waeSneu 2563 o Ana.aw. (quan3) Teanunsadgnldaeiudifier Ae
N Fernanda x Buccaneer 1lasnniiansiiidesninsiasiaiugiflewniondgnlusasggmun O 2564 vinlvivh
Anmaiude awmoradnananineimadifienutugs Sedmaliiaitusvesvilnyiinge (meil 7) desnn
sgriamafuinviiiugasianisdenanin wi son fasd wasihmdnfianas Seerafinenugydeligeds
66% (Biswas et al., 2010) imﬁ”’qi‘]a%’aﬁmamwmaqﬁuﬁLﬁu%’ﬂmﬁaﬂ’ué winlassaiavestuinslaifinsseugennia
Fruansdeudsalsivomdsmeuaziinnisiinide (Soomro et al,, 2016) vdporuianisidshatvesdenelsn 4

wenivgfidnuauzituseilsmlviaunsagnidiiasannenslsalivslunlatasluseninsnisfiusne Jui
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TN mMLazHanEnanas (Anonymous, 2001) 81n15vadlsanadiliusingdaaulunlas wianusauiulgdniaule
Fusnu Tnewdernelsnaumnnazisnasysusludas uasimunseiiodussriafiushvuarnsuuds (Conn et al.,
2012)

vhuidngu F1 fiaufin U 2563 §10u 2 guas 1én Annika x Cavalier Wag Annika x Minerva $117u 1 uag
10 Wwin tizduil 11 fueieu 2563 uazUgnaslugevuin 5x12 i fuil 4 ngASneu 2563 w Ana.v. (AU319)
(M99 7 waznmwuInd 13)

thudavewiluajsu F2 vesaneviuguensilngiinauind 2562 $1uau 2 aneiiug fleenmendeu (fugiun)
1w Wuggnuaw Fernanda x Buccaneer §1u3n 50 Win uagiuggnuay Cavalier x Minerva $1u3u 100 wia w1z
Fuil 11 fugnou 2563 wazUgnadlugeuuin 5x12 i Yuil a NOFANBY 2563 td AN, (YUI4) (51971 8 waznw
WUANTI 13)

M990 7 uAwrdevemeum g ianansanluuan

RUTIAGH . Fuileanantios Do . U3 U MU
L L FOWUS . .
fin ) WUNRY/TUNE : e Mdenng ALAD
2562 F1 18 d&wnAu 2563  Cavalier x Annika 1.9 w1 -
Cavalier x Minerva 29 W 2 -
Fernanda x Buccaneer 21 ¥ 11 20 1%
F2 11 Aue18u 2563  Fernanda x Buccaneer 30 Lwan gon 11 Ay
Cavalier x Minerva 50 WWén 300 21 A
2563 F1I 11 Augneu 2563  Annika x Cavalier 1 1wdn 0 1 A
Annika x Minerva 10 1an 380 10 A

tuiintoyanisasaydulaiienny 60 Fuluiuil 4 unsau 2564 wuinlugu F1 Wug Feranda x Buccaneer
finwgainde 48 Wug Annika x Cavalier fAmgaLade 58 #ug Annika x Minerva finvwgueds 502 lugu F2
#us Fernanda x Buccaneer fAnugaaRswindy 40 wazifug Cavalier x Minerva flanugaiadewiniu 43.9 (ansns
7l 8 wagnmuuanil 14) Yusanaennuindshiffuglafinunisunsenen esnnszuiumsdnandesenduanie
wndeuimnzausenssenaenuazaiiamandaiasegnelianzavay ieliudanieudmiunsgnluggnia
#ol (D’Angelo and Goldman, 2019) Fsasnsanulditluvsaeiugliinnisunsonen iesainaindadedenan
daalilianunsosniiunsnauiugle

o

M19199 8 NsiasayAulnvemenlnauganueay Weeone 60 U o Ana. v, (Pu3e) U 2564

U Foviug AWGURAY (WUFLNS) Fufleanaen

F1  Fernanda x Buccaneer 48.0 -

F1  Annika x Cavalier 58.0 -

F1  Annika x Minerva 50.2 -

F2  Fernanda x Buccaneer 40.0 -
Cavalier x Minerva 43.9 -

WU LATeImINY - vinedls lilinisunsdenen
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Lﬁmﬁ]’mﬂ@uﬁﬂﬂﬁjﬁuﬁj@ﬂNaMVLiJ'Lﬁ@m’l‘iLL‘VNSZiEJ@EJﬂ Feldamnsavinswaula ﬁWLﬁumiLﬁUL?{mﬁaﬁuﬁ: le
Fuil 12 wwieu 2564 e lugnlungdnly Tnsanmsaifuifeviniuglusu F1 gnuassfus Feranda x Buccaneer,
Annika x Cavalier kag Annika x Minerva 37131 1, 1 kag 8 %1 aua1au TneflhwiTnindu 1,000, 149 wag 1,100
n$u mwdndu Tugu F2 1iuieaiiuggnueas Cavalier x Minerva wag Fernanda x Buccaneer l9id1uau 21 uag 11

P17 auaau Wweduivrinwindu 3,900 way 1,350 NS AUAINU (1157199 9)

M19199 9 Puukavihvinuandnvemeui e iuganaay o Ana.vu. (Yua9) U 2564

U Yaviug UL (319) dwtinia (n§w)
F1 Fernanda x Buccaneer 1 1,000
F1 Annika x Cavalier 1 149
F1 Annika x Minerva 8 1,100
F2 Cavalier x Minerva 21 3,900
F2 Fernanda x Buccaneer 11 1,350
42

woutilna Juiiedifinsnandwsenindiu nsmaassdosiussoriauiazfuniefiuuniuiietestunis
wanduveteiusnIs warduiunmautudeieduiuitnissuduiitiedestunsuandiu (Jones and Mann,
1963; Pike, 1986) Havey (2018) na1711 miU%’Uquﬁuﬁ:ﬂﬂauﬁﬂmjﬁL‘i’]mmEJL‘ﬁaﬁmLﬁaﬂé’ﬂwmzﬁﬁwﬁmﬂuawaﬂmﬁ
i d@du Junse Usinamssndefiazanedld savifuasmnngu ssosnaituing wazamamslaauims Ysznauiy

'3

Audnwasvesiioiill Ae fanuvuniudenisinlsn wuasdngiie wazdiuvesiiunen druniswinudniug

]

o

weniilvgflaadnvasiiddy liun msesnpenadineaue Iiunenuduwss Tinasmedduniuad wasU3uiaves

o &

waaug Feazlasunsdadentunisusulgsiugdeluldluswan

fanssud 3 nsussliuuasAnwanuusdugiuinenvesveuiilg
N1MAARN 3 N1sANwIENYrUTEIIMUSVR oI lgY
a L4 L4 a s [
msﬂszmuanwmzmaamg'm'mmwmgnwﬁwauwﬂuag U 2563
o a 2 Ay | a v oA v & Y 1
plunsziaanlaand 2562 maamwmammiwauLﬂmiua’mmmammmmLaaﬂwquamuaiwﬁy Wuudny
Wugusl (maternal line selection) lawn aneswus D1 Ju OP2 91u3u 60 A wavanauillannsasaenialngaiy

WUGU 31U 3 ANa TouwA anwes Fernanda x Buccaneer, Cavalier x Minerva Wag Cavalier x Annika 37W3U 5, 5

wag 1 fu aua1du (115797 1) uazinisdreugnasgelgnnanaineuna 5x12 i

M19199 1 Yayameiugveniilnafldlunismaaes au Ana.yu. (JuIn9) U 2563

Yiuaudio a1hu u Yoaewug uUAY (Fu)
2562 1 F1 ANNE Fernanda x Buccaneer 5
2 F1 ANKEY Cavalier x Minerva 5
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Ynuaufdn a1eiu 3u Yasenwug U (Fu)
3 F1 aniay Cavalier x Annika 1
4

OP2  gnwaun D1 60

fumsiaiaduln vesveusalugiiliesny 60 Ju wui1 Fernanda x Buccaneer Tusu F1 flanuguads 78.4
wuflas D9 1 ne wagdidukiugudnansdidiu 2.5 wuRing gau Cavalier x Minerva fAnugaiade 74.6
WwuRlung T91m9u 1 ne waziiduruguinatsdidu 1.9 lwufluns gnwas Cavalier x Annika 1A211gAY 69
wuAlng 191wau 1 ne uailduriugudnansd iy 1.2 wufuns uazaneus D1 Jmnugaads 72.4 lwuduns 3

U 1 Ne wazdiduruaudnasd1fu 1.7 wudiwns (3199 2)

M19197 2 ANKEARRY IUIND kazTUAEURUALENa N UBNT g aneugiie 9 91y 60 Tu o AnA..

(yu9) U 2563

ey U Hoaneug ANgaLRAe Jwauna  uruaudnans
(Fiw) (nd) a18u (L YUAA3)

1 F1 ”uﬁ:qﬂmazu Fernanda x Buccaneer 78.4 1 2.5

2 F1 wudgnuau Cavalier x Minerva 74.6 1 1.9

3 F1 ”uéjqﬂwam Cavalier x Annika 69.0 1 1.2

4 OP2 suggnuauln D1 72.4 1 1.7

MendenisUgnuau 150 Ju fuihmsifuiieiwaz@nvidnuasvesduiiveuniumdninaei International
Plant for Genetic Resource Institute (IPGRI) (International Plant Genetic Resources Institute, 2001) W U 31

VouMvaa 4 anefug dnsuanioenvasan BN NIENINALANF1IY el
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1. dnualzngnumansvameNTiIiaignuay Fernanda x Buccaneer §u F1

a6y Anwalg AdRENgEENUS

1. | mMaRsgydiulanieandu

1.1 @vedlu: Grey-green / W@gauuim

1.2 anuenilu: 84 Lufilums

1.3 ANUNINGLU: 2 uRluns

1.4 $ruuluseni: 9 Tu

1.5 &nwasfiensedly: famse

1.6 AuvuwLuvesiu: Urunaid

1.7 awiawansvasly: A3venay

1.8 Usunadladilu: wn

1.9 AMNEIVRIEIAU: 21.5 LURLUAT

1.10 Anuemaduiien (aolu): 14 [wudmns
1.11 durugudnansaduien: 2.5 lwuilung
1.12 vuninvies: Tug)

1.13 ANUEGIWRIN: 6.1 Ll9URALNT

1.14 (duruaudnaeiviey: 8.7 loudluns
1.15 ANUNINSURIABVIBN: 2.0 LURLUAT

1.16 JUT99AMIATINVIBN: UY

1.17 gUnseimen: Globe

1.18 mqmiﬁmﬁm: 5 Lfiou

1.19 mqmﬁaaﬂﬁﬁqmsﬁmﬁm: -

1.20 dwiiusneniieinlvueeiug: sduldnu wides

YURLAY
1.21 Shwazihluveshiifiuieilaesiu: ailiaue
1.22 d@Rldenvasii: Greyed-green group 192 D
1.23 aAnunuiveuUdon: 2.0 Tadiuns
1.24 Aiffovouia: am
1.25 Swulavesiived: 11nnd 3 19

1.26 maAngeeninlanu: Winel aualng
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YDADNUATHA

2.1 anugnsalunsiintensn: 1 Jenande 1 %

2.2 ANNEINTUADN: 94 LYURLUAT

2.3 ssrusznouneluvesiuneniiniydiuiiilesnuns:
Wulwse

2.4 MINaNRUG: auysaline

2.5 PuUnntuLe: 585 nonmetanan

2.6 ANNYIVBINUABNEDY: 4.5 LGUALUAT

2.7 @uesnen: 917 Jidunasnaunendiden

2.8 Srunwiuiteanaen 50% vewuas: 4 iWou 8 Su

2.9 Srunufuiinonauysaiifiufiegietion 50%: -

2.10 AvosduLsey Fnasiag): mded

2.11 IIUIUNATHE: 6 \NaT

2.12 @vpunasiade: 917

2.13 Srunundusendenianen: 6 ndu

2.14 dupandunen: 817 WEUNANNAUADNETLY

TP YR P T FYOT Y R TY)

<
Wén
3.1 Awdenvudn: i
3.2 anwaiznswlUTgiuwan: JUnseUTIwamasY @usu

FUNU

2. dnvgngnuansvemonidluajgnuas Cavalier x Minerva 3u F1

anfu

anwug

AaREN9EENUS

1.

nsseyAulanIgafiu

1.1 @veslu: Light green / 1lgngeou
1.2 anuenilu: 76 wudiuns

1.3 ANuUNINlU: 2 louRLunS

1.4 $ruuluderi: 9 Tu

15 Snwazfirmsvesiu: fanss

1.6 AnuuwLLUesiu: Ununai

1.7 MnAnv19909LU: 29nal

1.8 USanadladilu: drunana

1.9 ANNENIVRIEIRY: 21.2 [WURILIAT
1.10 AnugmMaduiien (rolu): 15.5 lwuflung

1.11 Wushurudnansanuiien: 1.9 wufiung
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1.12 vunivien: Tug)

1.13 ANUGIVBIN: 6.8 LURLAT

1.14 (duruaudnaeiviey: 12 wuiwns

1.15 MUNINUDIADNON: 2.3 LURLUAT

1.16 UseqainsInvien: wuu

1.17 gUnsesimew: Broad

1.18 91gmstiuAes: 5 Heu

1.19 9N ssenvdansifiuiie: -

1.20 dhuifusnwiiiothluveneiug: dvildau Fuden
Yueluig) wian

1.21 dnuauzihluvewhiiuieilaesiy: aiiade

1.22 @RUdenvasii: Yellow Green Group 144 B / @de
39U

1.23 Arunuveldon: 2.0 Jadns

1.24 Ailevesin:

1.25 fuaulavesivion: 11nnan 3 14

1.26 msAngeeninlanu: Winel aualng

YDADNUATNA

2.1 Anuansatunsiindensn: 1 senende 1 9%

2.2 ANNEINTUADN: 93 LUURLUAT

2.3 paduszneuneluvesiuneniiasayfuiidedavna:
Wulwsa

2.4 MInaNiug: auysaline

2.5 uwumneniute: 540 nonsetenan

2.6 ANNNYNIVBINTUABNEDY: 3.8 LYURLUAT

2.7 @veenen: 917 Adunatsndunengiden

2.8 Srunwiuiteanaen 50% vesuas: 4 Wou 8 Tu

2.9 Frunuiuiinenauysaifuiiogaon 50%: -

2.10 Avesduisey @naseing): ndes

2.11 FIWINUNATA: 6 1naT

2.12 @vaanasiade: 917

2.13 $Mundunendeniimen: 6 nau

2.14 gupIndunen: 8017 WEUNANNAUABDNELTLT
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<
Wén
3.1 Awdenvuudn: i
3.2 anwaenswlUTgiuwan: JUnseTwamasy ausu

FUNU

£

3. dnvgngnumansvemauiilrajgnnas Cavalier x Annika Ju F1

a1y

anwae

1.

nsiseyAulanIgaIfiu

1.1 @veslu: Light green / \gn8ou

1.2 anuenilu: 61 lwuiuns

1.3 anuninalu: 1.8 wufiung

1.4 $ruuluseni: 9 Tu

1.5 &nwasfienseslu: famse

1.6 AuuwLuvesiu: Ununaid

1.7 MnAnv219909lU: 29nal

1.8 Usunadladilu: wn

1.9 ANNENIVRIEIRU: 27 [WURLIAS

1.10 AnugmMaduiien (aolu): 17 wuRmns

1.11 durugudnansaiduien: 1.2 lwuiing

1.12 vuninivies: Tug)

1.13 AUV 9 LYURUAT

1.14 ushuaudnaiave: 7.7 \udluns

1.15 AUNIN9U0IRBYD: 1.5 WURIAS

1.16 gUs199ALARTINYIDL: LUY

1.17 Unssimes: Broad elliptic

1.18 mqmnﬁmﬁm: 5 Leu

1.19 mqmﬁqaﬂwé’amsﬁuﬁm: -

1.20 dhuiusnwiiethluveneiug: il fufed
Yupluig) wian

1.21 dnwasinllveshiiiuielnesi: aiaue

1.22 @RUdenvasiia: Yellow Green Group 144 A / @de
UL

1.23 AnuvuiveaUden: 2.0 Saduns

1.24 Zffovouta: am

1.25 Snulavewime: 110 3 e

1.26 Mainigesmlanu: Hhea g
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2. | Yonanuasia

2.1 Andansalunisiiadensn: -

2.2 ANUEMNIUADN (WURLUAT): -

2.3 perusznounieluvesiuneniidysufidesnuin: -
2.4 MIHaNRug: -

2.5 RN luLe: -

2.6 AMNYNIVBINUABNEDY: -

2.7 @vanen: -

2.8 Srunwiuiieanaen 50% vosuas: -

2.9 Srunufuiinonauysaiifiuiegietion 50%: -
2.10 Avesduisny (@nasig): -

¥

2.11 MWIUUNETA: -
2.12 dveunasaiile: -
2.13 SuIunaunenfanilenen: -

2.14 FvpIndunen: -

3. | wéa
3.1 Adensuwidn: -

3.2 Anvaznsssziuwdn: -

v &

waBwe: fuggnuay Cavalier X Annika ldanunsaiivdeyasnuaydonan/ua uazidald loswnliosnnen

40



4. dnvagngnumansvemenilngaeiuggnuaunla angwug D1 Ju OP2

a1y Anwalg AREN9EENUS

1. | Masgydiulanieandu

1.1 d@vedlu: Light green / W@envuinn

1.2 anuenilu: 63 [wufilung

1.3 ANUNINGLU: 2.4 WURLUAS

1.4 $ruuluseni: 9 Tu

1.5 &nwasfiensvedly: famse

1.6 AuvuwLuvesiu: Uiunaid

1.7 awiawansvasly: A3venay

1.8 Usunadladilu: wn

1.9 AMNENIVREIAU: 24 LURLLAT

1.10 AnuemMaduiien (aalu): 15 [uRlmns

1.11 durugudnansaduien: 1.7 lwuilung

1.12 vunivies: Tug)

1.13 Augewesi: 7.1 wuRluns

1.14 duruaudnaeivied: 11.4 lguduns

1.15 ANUNINwesRanel: 2.0 [WURLIAT

1.16 JUT199AinTINV0N: WUy

1.17 gUnsesivien: Broad

1.18 mqﬂmﬁ’wﬁm: 5 Lfiou

1.19 mqmﬁqaﬂuﬁqmsﬁmﬁm: -

1.20 dhuifuinwiiiothluveneiug: dviuldau Fufen
unluig) e

1.21 Shwazihlvvewhiiiuieslnesiu: aidaue

1.22 @RUdenvasiii: Yellow Green Group 144 B / @de
J0ULTY7

1.23 AnuvuiveUden: 2.5 Jadiuns

1.24 @ ilevoaii: 913

1.25 s1urulavasimey: wnnii 3 1a

1.26 Maingesivlanu: Winea vunlng)
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2. | Yondnuasia

2.1 Anuarnsalunsiindensn: 1 genanne 1 97

2.2 ANNEINTUADN: 85 LYURLLAT

2.3 sadusznauneluvesiuneniiaiayduiidednua: (u
EN

2.4 MsHauiug: auysaline

2.5 Puunenlute: 494 nonfetenan

2.6 ANNNYIVBINUABNEDY: 3.5 LWURLUAT

2.7 @uesnen: 917 Jidunasnaunendiden

2.8 Srunwiuiteanaen 50% vewuas: 4 iWou 8 Su

2.9 ﬁwuaui’uﬁmanauysaﬁﬁuﬁaéwﬁaEJ 50%: -

2.10 @vesduisny (@inasdag): ndes

2.11 FIWIMNATA: 6 1nas

2.12 @vpunasiade: 917

2.13 Srunundunendeninen: 6 ndu

2.14 @¥aenaunen: dv17 LEunananaunenaTe?

3. | wéa
3.1 Awdenvuudn: o
3.2 dnwaznIziUsziuwan: JUnszlsisamndsy audumy

@

AU

8.2 nMsUsziudnuaeneduguINeIvasgnuaNiaaialug U 2564

Prargusren N AlaannsHENT UARANRAT 2562 317U 3 d@tenus Su F1 Town ankay Fernanda x
3 o 39 Y

Buccaneer maﬁuﬁ: Fernanda x Buccaneer 3u F2 Uag Cavalier x Minerva 3u F2 LLazszﬂNamﬁbLﬁ%’mmimmﬁﬂﬂ

2563 3u F1 9713 2 @199 baud gnuau Annika x Cavalier uag Annika x Minerva waganewugnauda D1 Su

OP2 wag OP3 iglutanuan ieussiliudnuardugiuinginuuuuremeniivg lugguund U 2564 (15199 3

AT 1)

M13197 3 Jeyaiugvenilrgililunmaaes o ana.gu. (1u319) U 2564

Yilwaudn a6y U Hosnewiug U (Fu)
2562 1 F1 QNKH& Fernanda x Buccaneer 1
2 F2 Fernanda x Buccaneer 11
3 F2 Cavalier x Minerva 21
2563 4 F1 AnKELN Annika x Cavalier 1
5 F1 AnK&d Annika x Minerva 10
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oA a o w ' P o ¢ ° P v
Unuaunn a10u U YDENYWUY AUUAY (A1)

6 OoP2 Nea D1 20
7 OP3 NaulUa D1 15

(P) dnuaizAUYs aeiug D1 U OP3

Ml 1 dnuuiuveLdazenal o Ana.u. (Y Y 2564 (n-9)

funisiaiaiivln vesouialugjiilenty 60 u wud1 gnuay Annika x Cavalier lugu F1 finnwgaads
58.0 lwuAwns 49119 1 no wazflvuindduifion 4.0 lwuRwAT gnuay Annika x Minerva JA2ugaads 50.2
wuRluas fdwune 1 ne vuind ey 2.6 lwufiluns gnaau Feranda x Buccaneer Tugu F2 fimnugaiade 40.0
Wwuns f91wune 1 ne Yuiad Uiy 2.0 Wwuflas fuggnuan Cavalier x Minerva findugaads 43.9
wuAns T51uaune 1 ne vundduiion 2.5 lwuRung uazaneiusgnaanda D1 Tugu OP3 Smnuguads 42.3

WURALLAS UUIU 1 ND BazdIUINa ALY 3.3 WURLUAS (115197 4)
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nsfinwdnuazyszdiusvemeniilug iviinsuaulunisfinwasell laldwaninasives IPGRI #0191

gudeyadinandslimiannuasainlunissiusiudeya dguwuvaina Wuiiweusu arunsedeasiediey

'
a

AUy wazdsiinaniseanudlaludnuazdeniu vldnsdudeyalinnusiag dnlete ssuuinfivdeya

fUszAninmianszurunisduduuaznisdoars sawsanisdideyaluldusslow (nternational Plant Genetic
Resources Institute, 2001) HaaNMTTUAntoyaveuiilng W 10 aneiug Usenausie U 2563 993U 4 @
g uaz U 2564 91unu 6 anetiug nuindnuvazdinvesimenudazaneiugdulumundninasiluiivnsena Alium
(International Plant Genetic Resources Institute, 2001) Lwiaxmﬂﬁuﬁ:ﬁmiLLamaaﬂﬁu’amaﬁmﬁ LATYUINVDIEIUY
#1499 wansaiy lesainnisgnanuauieastugnssuildfuantienasusl Knosa et al. (2016) na1adn wuady
HuAudnansivon Yo wazgUnss Ao Yadenanlunismmvuanandaveuialygy FofunsenudnuvarUsesiug
noumlngdslinudfgy uena i Gomma (2006) Lauadwmmﬁuuﬂsm@ﬁuﬁqﬂisuﬁaéqﬁﬁmﬁﬁwwmiﬁwqq
fugusvaunadn§e fafuisfedlianuldleegisBatenaifiusunuaeiug nmafuinw nsdne wagnini

o

wiasdayamaiugnssululdusslovd etoyanlianfnuwiasailazgnsiusiu Weussidiuanumzauvemeuiivg

{a o

wingareusnidnenmlunisasgiulaluwaiuiivesUssnalne Wewwanandsudildifisudntesvaaiug

noum g lununag q azdwmanssnulvinandnuaznisiianenanas (Brewster, 2008) lngAnidonananugNilanye

a

ee

¥

Uszdiugnsamnudenis Sdnvagmensinuasiia uwazlinandnluuiunaes Svgniiuinnlilusuasdeiugues

nswimnsinensdianulasaseuaziunsuudaugsely

M13197 4 ANUEURRY T1UIUNG WavvUna R uBNvewNlvgjaeugene 9 Moty 60 Ju w Ana.aw. (JW19) Y

2564
. . 4 ny AMNgaLRAY WIUND  URERULTEY
anu U YDAYWUY
! ’ (fu) (n®) (LwuRLuAg)
1 F1 anwed Annika x Cavalier 58.0 1.0 4.0
2 F1 anWed Annika x Minerva 50.2 1.0 2.6
3 F2 Fernanda x Buccaneer 40.0 1.0 2.0
4 F2 Cavalier x Minerva 439 1.0 2.5
5 OP3  wauln D1 42.3 1.0 3.3

INMIFNEN v UsEITUTve Mo 5 a1eiiug IneRnuwuadain Descriptors for onion @4 Plant

£
[ LY v a

for Genetic Resource Institute (IPGRI) vieuialvigjusiasiugianvaeasil

aq



1. dnuwaingnumansvemeuivajgnuas Annika x Cavalier Ju F1

aeu

AN

ARENNEENUS

1.

nsiseyAulanIgaIfiu

1.1 &voslu: Green group N138B

1.2 anuenilu: 82.0 WUANAS

1.3 anundnalu: 2.1 wuflung

1.4 unulusei: 6 Tu

1.5 &nwasfiennseslu: famse

1.6 AnuruwUuveslu: Urunang

1.7 awdinwansveshy: A3venay

1.8 YSanadladilu: thunana

1.9 ANUYNIVBIAIAU: 27.0 WURLUAT

1.10 muemasuiiey (aelu): 11.0 wuilung
1.11 durugudnansaduien: 1.4 lwuilung
1.12 vunivies: Tug)

1.13 ANLEaYDI: 7.0 LYURLUAS

1.14 (durugudnaeiiviey: 5.3 lUALIRS
1.15 AUNIN9UDIABYDN: 1.8 LURIAT

1.16 gUT199ALARTINYIRY: LUY

1.17 gunsesivew: Broad

1.18 91gnsLAuAea; 188 u

1.19 91gmssenvidamsiiuiien: -

§ o v

1.20 dhuiifuinwiiiothluseneiug: wuldau Fufer wun
Ingy

1.21 dnuauzihluvewhiiuieilaesy: aiiaue

1.22 @nUdenu9IR2: Greyed-orange group 165A-C

1.23 anuunu1veaUdan: 2.0 Jaduns
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f2))

3
€

c

Anwale

YINDNUBZHE

2.1 ANuaEEsalunsintenen: kiiatenan

AaRE9EENUg

2. dnualENgnEAManiveIeaNTinajannal Annika x Minerva gu F1

A0u

anwale

1.

n1slseyAulanIgEIfu

1.1 dveslu: Green group N138B

1.2 anuenilu: 61.2 WURAWIAS

1.3 anundglu: 1.7 wuflung

1.4 suuluser: 8 Tu

1.5 Snwasfiennseslu: famss

1.6 AnuruwLuvesly: Uiunang

1.7 awdinwansveshy: A3venay

1.8 YSanadladilu: thunana

1.9 AMNENIVRIEIAU: 26.5 LEURLUAT

1.10 Anugmaduiien (rolu): 12.4 lwudilung
1.11 duruaudnansasuiien: 1.3 wuiiung
1.12 auaiavion: gy

1.13 ALEaYD9: 6.1 LYURLLIAS

1.14 (durugudnaeiviey: 6.1 louduns
1.15 AUAINSU0IABYON: 1.7 WURLIAT

1.16 JUT199AMIATINVION: WY

1.17 gUnsesivien: Broad

1.18 eigmsifiulien: 188 u

1.19 91gmsaenvidamsiiuiien: -

§ o w

1.20 daudiiiudnuwiiothluvenewus: sdulédfu fider aun
Y

1.21 dnwaginluveshifiiAuieilags: aluawe

1.22 @Rldonvasi: Greyed-orange group 165A-C

1.23 anuuuiveaddsn: 2.0 Jaduns

a6




f2))

3
€

c

anwale

AaREgEENUg

YaABNLASHA

2.1 AnuaEusatunsintenen: kiiatenan

ar




3. dnyaENgNuAanTveBaNIngjaenug Fernanda x Buccaneer Ju F2

a1y anwoue AdRENgEENUS

1. | Masgydiulanieandu

1.1 @vaslu: Green group N138B

1.2 anuenalu: 50.9 WUAIAS

1.3 anuninalu: 1.1 wuflung

1.4 runulusea: 8 Tu

1.5 &nwasfiensvedly: famse

1.6 AuvuwLuvesiu: Uiunaid

1.7 awimwansvasly: a3venay

1.8 USanadladilu: thunana

1.9 ANUNIVRIAIAY: 12.6 WURLIAT

1.10 Anugmaduiien (Aolu): 10.6 lwufluns
1.11 durugudnansaduiien: 2.5 lwuiiung
1.12 vunivies: Tug)

1.13 Augeesi: 4.4 WwuRlns

1.14 (durugudnaeiviey: 5.9 louduns
1.15 AUNIN9U0IABYDN: 1.8 WURLUIAS

1.16 gUs199ALARTINYIRY: JU

1.17 gUnsesimen: Globe

1.18 9ngnsLiuiAed: 188 u

1.19 mqmﬁdaﬂﬁﬁmmﬁmﬁm: -

§ o w

1.20 dhuiifuinwiiiothluseneiug: Srvuldau Fufer wun
Ingy

1.21 dnuauzihluvewhiduiedlaesy: aiiaue

1.22 d@Rldenvasi: Greyed-orange group 165A-C

1.23 anuunu1veddan: 2.0 Jaduns

2. YINDNUAZHE

2.1 ANuaEIUIsolunsiatenan: kiiavenan
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4. dnyaiengnueanivemeaNiangjaienug Cavalier x Minerva Ju F2

a1y Anwale AdRENgEENUS

1. | Masgydiulanieandu

1.1 @vaslu: Green group N138B

1.2 anuenilu: 66.8 WUAIAS

1.3 Anuninalu: 1.8 wuRlung

1.4 uuluseri: 9 Tu
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1.9 ANNEIVREIAU: 21.2 [WURUAS
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1.13 AUGIURIN: 6.2 LWURLINAT
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1.18 9ngnsLiuiAed: 188 u
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1.20 dhuiifuinwuiiotluveneiug: sl
fiu Wden velng
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1.6 AnuruwUuYestu: Urunang

1.7 awdiawnsvesly: adeenay

1.8 Usnalladilu: veu

1.9 ANUYNMIVRIAIAU: 24.0 LEURLUAT

1.10 anugmaauiien (aelu): 12.7 wuflumns
111 idurugudnansafuiien: 1.6 lufluns
1.12 Bu1nineu: Nans

1.13 ANUGVRIN: 5.2 LYUALIAT

1.14 (durugudnansiivied: 6.3 LURAUAS
1.15 AUNIN9YBIRRYEN: 1.5 [URLUIAT
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1.18 91gmafiuiie: 188 u
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§ o ¥

1.20 dhuiifuinwuiiothluseneiug: rvuldau Fufer wua
gy

1.21 dnwazihluvesiiiiduieilaesu: aiaue

1.22 @daenuesiia; Greyed-orange group 165A-C

1.23 anuunu1vesddan: 1.7 Jaduns
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3.3 HAANWSILAAYUDIS (Outcome) (H13)

NAANSNNATURS

YMiauaans

s

Leanunsodntdenaneiuggnuauilnlug 91uu 2 s Ae a1esiug D1 u OP2 91Uy
28 %1 wazaneiiug D1 3w OP3 duau 13 % ugudeyaluniseadoniugreniilng
wielsilsiugnonilngjaneius nandngauasdnunmiieltugnidioudfiouiusuesnsy
IMNSNYAT 88 1NUBY 6 AgNug

2. aansofadonaeiugud Adnunrmuiidesnuazdnunenianianuasio e
aneugrentialig) U F2 999U 2 @1eug Lan Fernanda X Buccaneer uag Cavalier
X Minerva iugruteyalunsdndeniuguourilvgie lldiusveuiilgameiugs
nanAngaLaziinun e liugniUssuiisuiugueansfvinsinuns eg1slios 6 ae

Ly

U

2N

slddnunrUszdtusvoaouiilvajgnuan saufanun 9 aneiug Usznaudae
voulngildainnswaudalunismaassnisdadeniusveuialugLuuasfudul
(maternal line selection) 3113 2 angwug lAuA @1eWug D1 Ju OP2 way @1ewug D1
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Fernanda x Buccaneer uag Cavalier x Minerva wuimeuivgjusiaganeiugianuyay
funnsnsfuisdnungnidly % denen wayidn TaueliuauarAiuanenatu nisfinw
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Waans : wadnsaniinainnisiwandn (Outputlsissen niswisuglvemandnlugsuuuuiliusslemilaagng

N isen1sindeunandnlughanssuiisiaiies dsneliiinnisiuasuudas (Change) NUINgYn wazdl
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unil 4 d5unauazanusnena

dsunanazadusena
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fanssudl 1 MsasresuszyInsnounalg
N1IMARBNN 1 N1sAnieniugveuialvg wuuaeugusl (Materal line selection)

LlgUszvinsveuidluguuuaeiiugus (matemal line selection) 31u3u 2 a@esiug taun
anesitug D1 Ju OP2 wag anestug D1 fu OP3 fiflmsnszateduansdnuaeidwmdninueiiuiuain
swastug Juil 3 eldidunuimdumsusulseiusiely

2. mfadeniugiugvieulng wuuateiuguil (maternal line selection) @unsadnideon

v 6 v

Wuggnuauluyd anefug D1 Ju OP2 NUANWMEATIMILNMTNITAMERNR T 28 117 wagiu

N

.
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wuuaeugal uiiegu OP5 38 OP6 aulaaneiugNliinauiususiu wagnssnunaginIsAnEen
Jeanusahluvgniuieuiisusnanui wazsneggnialgn ivaausve duiuguuzilmivensuivinis
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BuniuIsinmdediivd faildesiiaduuas Lazaumgidesiinia 5-15 °C Wunan 30-60 $u 393y
lRmunls Fafunsdadeniusveniilafowniiunisdededdinamlitesnin 4-5 U Feae
Ifanowusvanzanti luldlumswisuidisuiusediates 2 U sou 6-7 U Faagldiusuuzinlug lu

swanmsiLdunsiineinmsdudsnasdunduluneniilug ieanszazainiseadoniudeniilng

a = v Y ' v ¢ v
nanssud 2 AMsadeveuialvianewugu
N1SNARBII 2. N1INARDINTTAS BN ane UGN

1. sz nsveniilngjgnuauilaainnisasramenrialvgjangugun Ju F1 93w 5
ARE Town gnwes Fernanda x Buccaneer, Cavalier x Minerva, Cavalier x Annika, Annika x Cavalier

wag Annika x Minerva uaggu F2 971u7u 2 anewug Lok aewug Fernanda x Buccaneer uag @
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N1INARBNIN 3 N1sANwIaNvaEUsEITUgUa o lvgy

i Y [ d'
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Tawn ANN&L Fernanda x Buccaneer, Cavalier x Minerva, Cavalier x Annika, Annika x Cavalier kay

s

Annika x Minerva waggu F2 9953w 2 @neug bown a1eWug Fernanda x Buccaneer uag a@giug
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nsnaaeInIsadaveNiingjaneiugud lnensdugranduwuunuiuvan lunguiyiudu 2
Ny 59U 6 Wu§ Usenousae late shortday laln Wug Buccaneer F1, Colossus F1 uag Fernanda F1

wazngu early shortday leiwn Cavalier F1, Minerva waz Annika F1 Tud 2559 afiunisimiziuén
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