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Abstract

Plant germplasm collection; assessment and taro breeding. Resulting in taro with various
characteristics as needed. Phichit Agricultural Research and Development Center had collected
230 taro clone from various sources. The assessment and utilization of Taro during 2017 to
2021. This study aimed to conduct study nutritional values, characteristics of agricultural,
characteristics (of taro and the use of taro. The experimental design was a Randomized
Complete Block with 2 replications including, 157 clones of purple taro, 36 clones of yellow
taro, 20 clones of white taro and 17 clones of white taro. The data recorded plant height, the
longer stem circumference, numbers of the sucker, wider the interval spacing between the
main stem to sucker, numbers of the cormel, width of corm, length of corm and weight per
corm. The results showed that there was the significant difference. These the data of growth,
yields and The yield components. The can select that has the desired characteristics 37 clone
were 10 clones of purple taro, 8 clones of yellow taro, 10 clones of white taro and 9 clones of

white taro, for Varietal Comparison is the recommended varieties.
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The yield trials on yield and agronomic characteristics of 3 line purple yard-long bean
which were selected and Nan 1. (check varieties). Randomized complete block design with 4
replication. Constructed in January 2021 to November 2021 in 2 season, firs dry and rainy at 3
famer farm each season of Thailand. Result in all of selected line show more high yield than
Nan 1. (check varieties) and all of them present in several a good quality characteristic than Nan
1. Whereas F5-21-9-24-22 line show high yield in several place of cultivation which have yield
between 633 - 2,833 ke¢/rai. And high yield grad A and B of flesh pod. Moreover F5-21-9-24-22
line show several a good quality characteristic than Nan 1. vz. blooming very short period of
time (34-41 day of 50% blooming flowers), flesh pod long between 43.53 — 49.46 cm. thick of
flesh pod between 1.931 — 2.300 mm. and high total anthocyanin (166.32 - 208.55 mg/kg)
Furthermore, contentment of taste and friablenese of flesh pod of F5:21-9-24-22 line show high
level between 88.33 - 91.67%.

Sweet potato is herbaceous plant. It has the biodiversity and distribution in the tropics
and semi-tropical throughout the world. There are native cultivars and new bred varieties.
Phichit Agricultural Research and Development Center have surveyed and collected sweet
potato accessions from various sources throughout all regions of Thailand in 2016-2020. All
collected accessions were grown and characterized morpholosical traits as IPGRI. The results
revealed that 358 domestic accessions and 169 exotic accessions were classified by region as
follows: It is native sweet potato in the North 80 accessions, Northeast 51 accessions, Eastern
region 4 accessions, Central-region 27 accessions, Southern region 20 accessions, and 176 new
accessions were bred from abroad, classified by different countries as follows: from China, 2
accessions. Taiwan 6 cultivars, Japan 21 cultivars, Peru 14 cultivars, Australia 5 cultivars, Laos 3
cultivars and 118 ‘cultivars of the Philippines, a total of 527 cultivars were planted and
collected. study.and classify Record morphology and agricultural characteristics. By using plot
size 1 meter wide, 3 meters long, planting distance between plants 30 centimeters, between
rows 100 centimeters, planting 10 plants per plot based on morphological studies and
agricultural characteristics of sweet potato accessions. There are 73 accessions of white flesh
sweet potatoes, 9 cream accessions, 52 orange accessions, 57 purple accessions, and 336
accessions of yellow flesh.

The breeding program for purple sweet potato has been conducted to select new
clonal which have good quality for fresh consumption and high yield. Crossing between local
cultivars and introduced cultivars has been done. The three - clone, PCT 1-9, PCT 1-20, and PCT

10-6, from the previous experiment, were selected as outstanding hybrid varieties. So hybrid
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lines were tested under three different locations. A randomized complete block design (RCB)
with five replications was used. The experiment was conducted at Phichit Agricultural Research
and Development Center in 2021. Three promising clone, PCT 1-9, PCT 1-20, and PCT 10-6,
were selected and were tested in three field trials. The results showed that PCT 1-9 and PCT
10-6 were suitable lines for fresh consumption. PCT 1-9 had a high growth rate and was faster
enable to cover the ground which prevented weed. PCT 1-9 had red skin, dark purple flesh
color, and the good eating quality. Yields of PCT 1-9 in the field trial were 2,345 kg/rai. PCT 10-6
had a good growth rate and was faster enable to cover the ground which prevented weed. PCT
10-6 had red skin, dark purple flesh color, and the good eating quality. Yields of PCT 10-6 in the
field trial were 2,093 kg/rai. In conclusion, both PCT 1-9 and PCT 10-6 clones are suitable for
recommended to farmers.

The local sweet potato cultivars are mainly cultivated for consumption. They vary for
flesh color, i.e., white, pale yellow and pale orange as well as low nutritional value., especially
beta-carotene in yellow and orange flesh. Phichit Agriculture Research and Development Center
has a sweet potato breeding program for getting-new. varieties with high yield and beta-
carotene. Six parents were crossed in 2017. Six.clones, COFSP60-01-2 COFSP60-01-6 COFSP60-
03-24 COFSP60-03-72 COFSP60-03-83 and COFSP60-03-85 were chosen through clonal selection
in 2018. Varietal comparison was conducted at three locations, Phichit Agriculture Research and
Development Center, Roi Et Agriculture Research and Development Center and Sukhothai
Horticultural Research Center in 2019-2020. Two clones, COFSP60-03-83 and COFSP60-03-85
were chosen for further breeding program. Yield trail was conducted on farmer field at Phichit
province in 2021. Two selected clones were compared with commercial variety (check). The
experimental design.was Randomized Complete Block; RCB with seven replications. The
results revealed that total COFSP60-03-83 gave the highest yield, 3,730 kg./rai. (13% more
than check).

The objective of this study is the comparison of Sechium edule varieties. In 2018-
2020, selected lines of Chayote; high yield, tolerance diseases, and suitable for planting in
the area. In 2021, the comparison Chayote at the Horticultural Research Center Chiang Rai,
Chiang Rai Province and the Agricultural Research Center at Phetchabun Heights,
Phetchabun. The experimental design was a Randomized Complete Block with 4 treatments
(lines), 5 replications: CKK#1, CKK#2, CKK#3 lines and commercial line. The result show that
the average of tendrils of CKK#2 is 611.75 cm., the joints and branches of CKK#3 line is

highest. However, the comparison of Chayote at 2 locations; the average of yield CKK#1 is
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48.67 fruits. The CKK#1 show light green, medium sized, smooth skin, and small thorn so
the consumers need these characteristics.

The purpose of the experiment was to study Chayote fertilizer management
technology to increase yield and quality. The experiment was conducted from October
2020 to September 2021 at the Horticultural Research Center Chiang Rai, Chiang Rai
Province and the Agricultural Research Center at Phetchabun Heights, Phetchabun. which
has been carried out from 2019-2020 and has taken the results from the first phase Identify
the type and amount of compound fertilizer suitable for the production of chayote to
produce young shoots. By planning the RCB experiment with 4 treatments, 5 replication are:
treatment 1 add a compound fertilizer with the amount of nutrients. 0.5N:1.5P,05:1.5K,0 At
the rate equal to the need for nutrients. treatment 2, add a compound fertilizer with the
amount of nutrients. N:P,05:K,0 At the rate equal to the need for nutrients. treatment 3,
add fertilizer with the amount of nutrients. 1.5N:1.5P,05-K,O At the rate equal to the need
for nutrients. treatment 4 fertilize according to the farmer's method. From the experimental
results, it was found that Compound fertilizer with N:P,05:K,O ratio at the rate equal to
Chayote's nutrient requirement for young shoots was applied by 46-0-0, 18-46-0 and 0-0-60
ratio. 51.35, 2.0 and 9.18 kg/rai, respectively, were the most productive methods of 27,910
kg/rai. and an experiment from comparing the types and amounts of compound fertilizer
suitable for the production of chayote for fruits. The experimental design was RCB 13,
Method 3, repeated application of compound fertilizer with N:P,05:K,O ratio at the rate
equal to the nutrient requirement of Chayote for soft fruit production by 46-0-0, 18-46. -0
and 0-0-60 at rates of 31.2, 3.63 and 22.23 kilograms per rai, respectively, were the most
productive methods-of 4,827 kilograms per rai.

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
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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 population in 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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nsnAaedil 1.2 nsvageURusIiine
HaN1339Y
msmaauﬁ’uﬁ‘ﬂquﬁ 1 (1AausuMAY - NOUAIAL 2564)

WanAnsu Saninfidnsuazfivalan wuaesiug F5-8-8-21-1 finanAnsauiadsaniian 2,882
uay 1,581 Alansusiols mudu Smindesidn anowug F5-09-1-8-17 nanAnsranadvanniign 1,581
Alansudels (11579 1) wandnnsa A Saninfidnsuasivalanaisiug F5-8-8-21-1 nandninga A
WABINTIAR 1,327 wag 512 Alanfusiols awadu Smindeeidany areiug F5-49-1-8-17 flnanan

1

1n3A A Wdguniiga 1,214 Alan3usiels (M3 1) nawdainsa B Saviaidnsuasfivalan wuanewus
F5-8-8-21-1 finandningn B ladsunniian 698 uay 737 Alandudels muddiu (1519 1) narAAINTA
C faninfidng Joudn wazfivalan wuanesug F5-49-1-8-17 finandninsn CAaduuniign 560, 367
uay 688 Alanfusiols muddu (M3 1) Swautuiinenuiu 50% TiaRansuasivalan nuae
Wug Fe-21-9-24-22 fidnuauuiinenuiu 50% wdeiesiian 38.5 Juwazd1.0 Jundsugn mudsu
augiln Sminiiang aneiug Fs-21-9-24-22 fanweniiinedegindian 49.46 wuiwng Smin
Youidn anenus Fs-8-8-21-1 dmnuenilniadeniniian 49.13 luumluns uwasiivalan wusiusuiu 1 3
armemilnaionnitgn 46.72 wufking ansmunile Sminidnsuasivalan wuameiug Fs-a9-1-
8-17 faumunilowdenniign 2.70 uag 2.14 wuRlms udidu Soiafenida wuaeriug Fs-21-
9-24-22 fipumuniloladsanniian 2.135 wuiwms UunasuwouTnlessndusiy wuaeiug Fs-21-

9-24-22 FUsunauasueulvleentusiuunniian 208 un./nn.umtinan

M15°9 1 wandndainendieivanneaauly 3 widslgn laud Ymiafidns fvalan wariesdn u

f9Ugnil 1 FrsUanegguueggieu (Weusunau 2563 - wauAAN 2564)

wandnsaw (nn./19) warda nsn A (n./1s) warda s B (nn./19) awdaunsa C (nn./ls) nandndnuan (nn./13)

na. 9. nWa. na.. 9. na. na.. 9. na. NA.. 9. wa. na.. 9. na.
Fs-8-8-21-1 2,882 a 1,352'ab 2,191 a 1,327 a 1,033 b 513 698 a - 737 a 542 a 319 ab 650 a 315 295 a
Fs-21-9-24-22 2,853 a 1,335 b 2,047 a 1,310 a 1,038 b 460 690 a - 690 a 530 a 297 ab 653 a 321 247 ab
Fs-49-1-8-17 2332 a 1,581a 1,994 a 828 b 1,229 a 437 696 a - 662a 560a 367a 688 a 247 211 b
w1 1490b  8l4c  1361b 526 c  573c 361 371b -  4i7b 290a 241b  365b 303 207 b
o) 14.1 14 154 182 9.0 160 198 - 191 179 169 190 235 164
tost w w ; w - s m s - ns x

RUYLNAN) WA, = NANS 0. = Seldn  wa. = Awadlan

UIUIUNABAUI 50% Faniniidnsiaviivalan nuaeiug Fs-21-9-24-22 fduiuiuiinen
U 50% wdetaefign 38.5 way 41.0 Jundalgn aua1du anuein Jaminians aeug Fs-21-
9-24-22 fianuenilndeniniian 49.46 wufiuns Jwinfesldn aewug F-8-8-21-1 fiaauenailn

WwavLINTan 49.13 lwuiluns Janinfiwailan Wuguiu 1 dadueninedeunian 46.72 wumiwns
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AMUNUILLG Fandnidnsuaziivalan nuatewug F-49-1-8-17 danuvunilowdsuniian 2.70 wag
2.16 wuRwns 3min5esidn nuaeug F-21-9-24-22 Ysunaaswaulnlaeniusay nuusunais
woulnlweiusinlugauani 1 Geegsendng 143-208 un/nnumingn aenus F-21-9-24-22 8

USunaasueulnleeniiusiuunnian 208 un./an.dmtinan

nsnagauRuslungil 2 (Weuiiquiey - Augeu 2564)

NanANTI Taninfidnsuaziunans aeiug Fo-21-9-24-22 nandnsiudeunniian 1,928
wag 2,417 Alandudals aud16iu (M19519 2) nandansa A JariaiidnsiasAunanys a1ewug Fs21-
9-24-22 Jnandnnsn A Laé"wmﬁ'q@ 1,142 way 1,982 Alansusals muaifu (M1519 2) Handnnsa B
Finfidnsuaziunanys nuaneiug Fs-21-9-24-22 fiwandninsa B aAutniian 357 uag 299
Alansusals mud1du (11519 2) wandnnTA C IMIANINTUALIUNGNYT NUABRUG F5-21-9-24-22

fnandninsn C ldenniiga 138 wag 137 Alandumals auadu (m1599 2)

a < a q' ' Y 1w U aa ° o I
1919 2 Na&lﬁ@ﬁnﬁﬂEJ'W'JE?lI'NV]UQﬂ'V]@ﬂE]‘UIu 3 LLV@\TU@Jﬂ IWLLﬂ IINRIANAANT ALLNILNYT LRI DYLDAN

lugguanil 2 9r99gelu (Feuiiquioy - Aueigu 2564)

nawdns (nn./19) wandn tnsa A (nn./19) waran tnsn B (nn./1s) nanannsa C (nn./ls) nandninuam (nn./13)

aneiiug .. 50.% AN .. 9. AN WA, 59. AN, .. 59. AN .. s0." AN
Fs-8-8-21-1 1,170 b 583 1,369 c 733 b - 1,132 c 198 c - 168 b 85 bc - 68 b 154
Fs-21-9-24-22 1,928 a 633 2,417 a 1142 a - 1,982 a 358 a - 299 a 138 a - 137 a 290
Fs-49-1-8-17 1,276 b 318 1,500 bc 740 b - 1,108 c 280 b - 268 ab 71c - 124 a 185
WY 1 1,707 a 598 1,734 b 966 a - 1,355 b 321 ab - 267 ab 116 ab - 113 a 228
CV(%) 12.7 - 10.5 12.6 - 9.5 13.5 - 26.4 23.8 - 21.0 431
F-test ¥ _ *% % _ ** *% _ ns * _ * ns

4 2 4
* [ v Y [ [ a \/L Y o LY o o G‘L UrL 1
‘Viil"l‘c’]l;‘ﬂﬁ! WUANNAEDUIINIATDULDA LNUNANAR LALNES 2 91 I1NNIAUA 4 671 N1LULUEIUTD

Insisiveyaneatiale

C9R= AINT 99, = SoUdA AW, = AILWINTS

UWWTUNABAUIY 50% TV IANIATLALAUNINYT NUABRUT F5-21-9-24-22 H91uuiui
ABNUIL 50% LRdetaeiign 34.0 uay 33.5 Junaelan A1ua1du ANe1En JmTaNEns nuiuguiu

1 IPNueMRNREEIINTIN 52.2 WURALAT Jinnunanys nulagaieiug Fs-8-8-21-1 Inue1iin

v aa v &

WAYUINNGN 49.8 WURWAT AUNUNLD TITaRTINT Nuaeiug F-49-1-8-17 dAuvuiieinde

]

WNTign 2.39 wudlns Jariniivadan nulpgangiug Fs-21-9-24-22 dauvuiilowdsuniian 2.30

s

wUAWNS Usuiaansuaulnlaeniiusau (Total Anthocyanin; Anthocyanin-3-glucoside) Wuanewug

F5-21-9-24-22 fivsunasansueuvleenfiusinunniian 166.32 fiadnsusenlansuuninas dauiuguiu

1 fvsunaensueulnleeniusiutesiign wihiu 88.12 Tadniuseilansuumtdnan

28



nUszfiuaraiawelaludnuazanunsouiie Ussiliulngldau 24 au Sainfitng anesitug
F5-8-8-21-1 flauflanelasnniianiesay 94.1 dauiudun 1 fanufianelatesfianiesas 87.5 waq
FminFoeida aneug F5-21-9-24-22 Tmnufianelaunnfigniosas 91.6 dauiuguiu 1 fanufenele
Yofigniovay 78.3 fusavid Yseidiulasldau 24 au udasiminfidns wuaneusg F5-8-8-21-1 &
anufswelannniigadesas 93.3 dauiusiiu 1 faeufiselatiesfianiosay 80.0 uasdmin
Souida wuaneus F5-21-9-24-22 uay F5-8-8-21-1 finvwitewslaunniignievas 88.3 dauiudu 1

fanufianelateeiignievay 76.6

N1IMARB9H 1.3 NsANITIRUNENYMEIUgNTTULnedug I INe v uWAlLuMUAITIUTIY

[y

g (Ex situ) (2564)
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LNWAINT 7 678 b 12.1 ¢ 258 ab 772 C a4 626 bc 609 b n*
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VUGG Tuanusidediurnadefinuagdionysivilouiu ldunnseiunisadia Aszduaiy

Fosfu 95 % 1SS DMRT

8.2 MIRTYLAUTANIAIR UYL Q) AUEITENVEIUTLITY (1157971 2)
AN MENTRIYLEWTIoNy 30 Tu 60 Tullaugdlduandraiunieata diuiienguan 90
T WuIANNENINIMENYBIYTLELS aeug CKKH#2 uay CKKH3 dAueniuiniigade 611.75 uax

q

609.00 LUFALAT dINaBUTVLNEAINTHANEN ANVl ReIgnRD 495.50 WURLLAT

s

Frurutevesnlodluudaszeynisaiaivle wuinluynszezivinisduduiudenus
Wisuiflsureanwasnsiisiuutetesiign lnefiszozniaiaiey 90 Jundsgn anewus CKK#2 uay
CKK#3 fisuudeunniian 41.88 uay 39.69 9o muddiu druaeiusiuiouiisuveanunsns sy
fotiouiian 34.00 1o

Sruufaruseslawnui dauuandstumeaifanglutiafouusn aewus CKk#3
TIUAUAIUYUININGA 3.94 A druateWud Ckk#2 deuludetiondign 3.16 Aq

Tufoud 2 war3 IUIUNLVUIVBITELA LITAMULANANAUNI9ED R

32



M13199 2 YeyanaasaAulavasaaulew  AudITeNEIudeITy 8.0 2UTeeY

A543 AN (TN.) uude 5'1u'ml,wuaﬁ'<i
(sneWug) 30 T 60 90 30 60 3u 90 Tu 30 60 Fu 90 Fu
CKK#1 80.85 215.60 549.17ab 10.85ab 18.08bc 36.56bc 3.73ab 533 6.00
CKK#2 88.50 241.80 611.75a 9.95b 19.91ab 41.88a 3.16b 5.27 5.70
CKK#3 88.66 248.33 609.00a 11.57a 21.04a 39.69ab 3.94a 5.26 5.69
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NUBLS) TuanudiAeturindsfinusmeodsnusimiloutu lduandaiunisadd Assduaiy
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CKK#2 62.29b 68.90 25.25b
CKK#H3 70.67ab 78.02 3033b
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o AUy

Han15iAseantAvesdulunUasnaudgnnudn dd1 pH 4.9, OM. 3.91%, P 13.6 mg/kg wav
K 78 mg/kg mﬁmmiﬂamﬁﬁmmzam’amawamawﬂal,éfwuﬁ n55U339 2 ladenanludndiuves
N:P,O5:K,0 Winuiiiasnzsfle Wwamémqqﬁqm 27,910 nn./ls AuKandnveseane U luLAluLAaY
nssaAs Ny nsiAngensefaiug MIUANAILILY 91UIVBIBBNTDU LALAIILENIVBLDABEUT

AULAgINANARLAAZATY AINNTI9T 2

M13199 2 nandnazauaiy I1uIugansaulat ANEMLen LasldurinAudnatedauyenveLen

gourlewnainislidenunssaisane Tul 2564 o gudideivaiuidesie

n95u73% naWdn (An./l9) Srnuses/ulay/as AMNYILENR (F3.) vy an Qaugen;genad 50 wu.) (Fal.)
T1 19,419 c¥ 47.33 bl 59.44 0.50
T2 27,910 a 55.33 a 61.94 0.44
T3 20,226 c 50.67 b 59.78 0.50
T4 23443 b 63.33 b 60.78 0.55
F-test ** ** ns ns
CV (%) 11.3 4.9 3.9 8.7

T
L S

Y anpdsfinunie o nesiiouiulukulflinans st un19anfinssauanudindu 99% 1ae3s DMRT

o + aa i a v A & a !
ﬂ']ﬁ"\]ﬂﬂ'ﬁ"qEJLﬂlW]LWN?%%M@@N@N@@%@Q%’&SLWLW@Lﬂ‘ULﬂ'EJ'JEJEJ@@@u

o AudITuINunSNguNYTY ol

aaal a

WU 55NN 4 mshudenuitveununsns Winandngeian 20,177 nn./ls ludadiuves

Y 9

1.5N:1.5P,04:K,0 whiuiiasaesilalinandn 19,306 nn./ls (15199 3)

M399 3 HanGRAzaNRfY TIUINEaRrERUAY ANEILNA YBILBABBUYEANA NS denu

n35uaee Tt 2564 o AUEITeINYATRUNYTYTDL

N33 naudn (nn./15) FuIuyaAsouwla AL (Tl.)
T1 17,187 10.30 52.8
T2 17,072 10.52 51.88
T3 19,306 10.88 52.54
T4 20,177 11.36 53.38
F-test ns ns ns
QV. (%) 22.5 11.1 5.2
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A1 pH 4.9, OM. 3.91%, P 13.6 me/kg waw K 78 mg/kg (115197 1)
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fa

v A IS = = I3 1 vo A o & & ) LY
ﬂuEJ’J‘U?J‘WGUﬁ’J‘L!LﬂiENi’lEJ"?IQELIE)’m'mWL!TJLEJ‘lJIui%FJ%L'Jﬁ’]IﬂJu’m&J’m sl esShwiAuIug alutlade

drfgglunisudniigynlew nsdnnisulasdgniiielieiniAaiunsaaiemlan waziinisnaauadluiui
UgniifinmealinunaudidSeudisuiunisugnluiuiivunesas

fa v A

A5 4 wandnaauRisvemagourlevaansiilenunssudtidne Tl 2564 w gudidediy

AT

nssUIS wan@n (nn./13)
T1 2,949 d¥
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T5 4,827 a
T6 4,679 a
T7 4,475 ab
T8 4,515 ab
T9 4,083 bc
T10 4,479 ab
T11 3,960 bc
T12 4,115 bc
T13 4,451 ab

F-test *x

CV. (%) 6.80
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Population hybrid varieties and inbred line of onion (Allium cepa L.) breeding
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Abstract

Population hybrid varieties and inbred line of enion (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 population in 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

40



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.

UNi1 (Introduction)

NUUazANNEIALY/MANNITUALIIANG

vouilvg ¥38 Onion (Allium cepa L.) dnogluiad Amaryllidaceous WuLAgIfyu MouLAs
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3) Minerva Early short day 4) Buccaneer F1 Late short day 5) Colossus F1 Late short day 6)
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Annika F1 Early short day 7) Sweet Uno F1 Mid short day 8) Lucinda F1 Mid short day 9)
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521 U8U5N15998  (Research Methodology)

Aanssudl 1 nMsadredszvnsvenvialug
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1. ﬁ’uﬁ:mmﬁﬂwwj laun Cavalier F1, Minerva, Annika F1, Buccaneer F1, Colossus F1 Lag
Fernanda F1 {anaunsallaun Jeialigns 15-15-15, Jeialigns 13-13-21, Jemen, leelanie, Waesd
v, wdlasy, Tulany, sev, Wew, Wlkinudn, nszaey, svndmanain uazipsesdaimn

2. Yandnineu loud nszay, Uinn1i@n, tinni, fude, lussin wasthauinuds

3. Janeeuiimes lauwn ninfiumn

4. Janluwameuns i naeiusuaines

/s
nsAmdeniugaenviluauuuanewusial (matemal line selection) s1ifiun1ssaus® 2559-
2564 lngnsuaulavouidlngiaiewugaindsusema 31u3u 6 sug taun Cavalier F1, Minerva,
Annika F1, Buccaneer F1, Colossus F1 #ag Fernanda F1 Aa8n15Usegnabiisnisusuusaiuguuy
anesiusual ¥a9 Shinohara (1958), g (2553) uae Audidefivanudosse (2556) (1wl 1)
1) U 2559 nsafrsussynsvenialug
Tngihudaiuguonilngfisrusuldannisindrandrsussma 1w 6 anesiug Téun
Cavalier F1, Minerva, Annika F1, Buccaneer F1, Colossus F1 ke Fernanda F1 Ugﬂidqwmﬂ 14 ‘1':’1/%
unsziisasiy wasiiusstuslilusieadugamail 3-5 °C dmsuugnidnly
2) U 2560 wanLan open pollination 1 (OP1)
1) hvhiiugvensilngjuesaneiugueslvg) $1uiu 6 aneug filsain U 2560 Ugnldqevuna

14 7 aunsyiasiuazeenaen wiinguniseannanu deingu fie
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- 9ONAONNOU (early shortday)
- 9ONARNUAY (late shortday)
2) AnLdianatnauneenaend1aiu Neaesnguietluugniievdeslviinisnauda MLS a1y
Y a o A Y aa o v oAl ' ' = Vo
WHURS (097 2 wae 3) N1sAnLienInaunidnuuzdeanIsnguioanaenteukuseendy 3 ngugae
Town
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5) Yaeelvineumngnauduausssuvilagerdouuas Wisliinssiudnvuzieonneniin
(@Wdpumnsanang)
=3 =3 I 1 (% 1
6) WuanTITUNGY ANa
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¥ d‘ Y o v
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- NMseenAengINITesaun Unlil 91uau 1 wén
7.3) M3393ee8 Whanquiieenaentiga (Unlddnwu 2 vdn) ludmdeunsainans wagins
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=3 13 I | [y 1
8) Wuwdnsaudungy Anand

9) 2zldldnfiiit open pollination 1 (OP1) $1uau 5 ¥ lethluugnAndeniulsely

3) U 2561 Amdenianwugveunialug ju OP1
1) dwdnsiugvieaniilng open pollination 1 (OP1) 4n D1 #lsannsuasila T 2560 Ugnld
gaawnn 14 17 uaanilunsuwdas aunsensaei

2) Wuigmandniiugrneuilngmudnuaznaninadinshaden fadl

JUNSIRIA: nas - nauudy (Globe - Flattened globe)
dnwauzlu: Tumsalaiiaes
Ann: Wwideanaunna (Yellow/brown skin)
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avouile: ddusou - anesau (pale orange — pale yellow)

JAVR: FANIU "Lanumm (sweet flavor mild not very pungent)

A1 Solid content:  fB4ad

3) lgviiugmensialyg open pollination 1 (OP1) W luiivluieafuiieltugnuagifuimangu
opP2 1wl 2562 sioly
4) U 2562 wanwan open pollination 2 (OP2)

1) dausveuiilug vesansug D1 Ju OP1 fléa1n T 2561 Ugnldgevuin 14 i
unsETasLaYeenaen Lngunisesnneniiu @esngu e

- 9anABNNBU (early shortday)

- 99NABNUAY (late shortday)
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- 9ONABNSY (Aeiug D1)
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- 1 (aneiug D3)

3) lneldlimdniuaiomaneg dufleenaeniss Inlishuau 3 wdn dufleanmendiunans Inlsf
$109u 2 wdn uazduiieanaenda Jnldisauan 1 nan

4) théheeenluugninsnutaada halawns Tasidenduiioonnenisinsludmdsunssnan
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5) Yaeelvveuiilngnaudiuausssusflagefowuas iWeliiinissudnvasfioennondy
(uAwasunsnans)

6) uwdnsaudungu finan
5) agldwaniidu open pollination 2 (OP2) 1y 3 9 ilethlulgndnidenludseld
6) U 2563 Anideniawugviaunialug ju OP2

1) dnudaiuguenialug open pollination 2 (OP2) 4 D1 MlFa1nnisnasniad 2562
Ugnldneun 14 2 wdahlundluutas aunseisasi
2) fuRsmandaiiugneuilngaudnuugvdninusinisdaden Téiiugueuilng
open pollination 2 (OP2) ihluifulureaduiiieliugnuasifumdasu op3 1l 2564
Aol
7) U 2564 nanwwan open pollination 3 (OP3)
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5) Yaeelimenilnajnandunusssunflasefoutas Meliinissudnvasfisennonis
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6) uwdnsadungu fnan

7) a¢ldudniiidu open pollination 3.(OP3) $1uu 3 %A Lﬁaﬁﬂﬂﬂqﬂﬁ’mﬁaﬂiu%aw
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nwRsaInTeding (Yua19) Ay o 2.3uslny

Ui VunaunsUTUUTINUS aounaiiung
aiiunis

2559 Ugniudavieuilng 6 aneiug uaziiuiiiududn GAGRNCRIRED)

2560 Ugniaiugrenialngsui 1 naundauuu MTL waziiuiniug ANA. Y. (UI19)
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AUNDDNADNLIY AUNDBNABNUIUNANY LLazmuw@aﬂmaﬂ“lﬂﬂm‘gu% 2

$

2561 Ugnudavieuilugiui 2 uaziiuiiiuggu ANS.YY. (YUIN)
$

2562 Ugniaiuduenialva)3ud 2 nauilanuy MTL wasinuwaniug ANR.LYY. (JUIN9)

fuieanneniss Auieanaenliunany uazduieannandiveguil 3
$
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ALIUNTS
2563

2564

2565

2566

2567

2568

2569

2570

2571

2572

Uanminu
Y

YunaunsUTuUTInug

a

Ugniudavieuilngisui 3 wasiiuiiiuggu
4

Ugniaiudueniialva)3ud 3 nauilanuy MTL wasinuwaniug

fuiloannonids duleenaentiunans uasduileenaentueaiuil 4
$
Ugnudanesvilngjsuil 4 wagifuiiugiud
$
Ugnvisiuguessilngjiuil 4 naudauuu MTL uazifumdniug

fuiioenaenii fuiloonaenuiunans uazduiioanaendnuesguil's
$
Ugnuidanesvilngjsudl 5 wagifuiiugiu
$
Ugnvisiuguesvilngjsudl 5 saulauuy MTL uasiAumEnsig

fuioenaenii fuileonaenuiunan uazduioonaentuesgud 6
$
Ugnuidnnesvilngjsuil 6 Waziiuiiiugiui 6
$
Ugnvisiuguesvilngjsuil 6 daulouuy MTL uaziAumdnsiug

v A & v A Y A v oA
AUNDDNADNLINY AUNDBNABNUIUNANT LLazmum@aﬂﬂaﬂﬁjﬁﬂJaﬁu% 7
4

< 2 o s v A < 1 < ° & o ¢ v A
LﬂULﬂJaﬂWUﬁﬂJ@\?mu‘ﬂaaﬂﬂaﬂLﬁﬁlﬁu‘ViaﬂLEJ‘LJ u’]L@JaﬂWUﬁﬂ@ﬂmuma@ﬂﬂ@ﬂUqu

nanslugudt 7 Wvenestusuuy Stratified Mass Selection

Ly [y

= Y] s S 8 o o saa
ﬂﬂmaﬂ‘wmzwuq ﬂ@La@ﬂLLagLﬂUﬁQWUﬁqmﬂ
4

CR [

wazrvetungJeunugil

gnamdanty vinswande uwdaiuditoduaiuuninunsns

anunaduns

ANA.BU. (YUIN)

ANA.YU. (YUIN)

ANA.BU. (YUIN)

ANA. Y. (YUIN)

ANA.TY. (YUIN)

ANA.TU. (YUIN)

ANA.TU. (YUIN)

ANA.TU. (YUIN)

LAy AIW.YU.

ANA.TU. (YUIN)

LAy AIW.YU.

ANA.TU. (YUIN)

LAy AIW.YU.

MW 1 FuneunsuTuussiugvieuiiinguuy aeiugusl (Matemal line selection) (Shinohara, 1958;

e, 2553; AUEITeNYaILTLIT8, 2556)
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MMM |@|a@ad|a@@a@@@(a|a | T
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Mmoo
EREAR. (= (=-2)-]
L R R -]

AT 2 uuian1sAndeniugiuuateiugul dudreiisfenisugnuazdniion auvidens
wHunsnAulaAnen (Mudnuaeidenis) ugasienautdes Tnatnduangn (Winueinas,
B) Ugnnsenand sesasnlagseu (G) uazwaliugnsauwen (F) vianudasiuesiatey 1 Alauns

Uasnunsuaunuwuasial)
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Juil 1

{uit 2

fuit 3

fuii a

Uit 5

juit6

v o <

@ duneannaniia

O dufieanaanurunany
v e >

@ dunvanneant
v o

Y Aunilgn

(V) #uitlésumsaidon
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© duiiwitign

@ duilldfumsAmiden
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00000000 00000000 O0000000 00000000 OOe00000
(.)OOOOOOO 00000000 00000000 O0000000 OO00ee00

Q00O
O00®
Q000
Q000
0000
0283
OO00O
Q00O
Q000
Q000
Q000
8558
Q00
OO00®
O00®
0000
0000 @ Og®e O
000> 209 O &
(0101016 (0]
O 0500 o2
()
(Y'Y 1 J

ey oo [VOVV VIOV
G ngusfmqmmnmaanw YYOYIY Y YY
29 aiinAnunUsUsu 'Yf‘ V‘Y‘V YVY Y

YYYYOYYY
riol VOV IMRjAEVL T

AA 3 uRunINNIsUTUUsugeuTluuuy aneiugual (Maternal line selection)

AaNssud 2 MsaseveuRllngianewuguil (2559-2564)

N1SNARBNN 2 n1sasaveui ey ugun

aq a va
15UNUANNSNARBY

nsAnLdaniugreniinguuuduysedR (pedigree method) ANLHUNSAIMAT 2559-2564 1ag

nsnautuveuialugaieiugaInasUssma wuunuiunualungy early short day wag late short

day 91uu 6 WWug oA Cavalier F1, Minerva, Annika F1, Buccaneer F1, Colossus F1 wag Fernanda
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F1 men1suseendliisnsuulgeiuguuuduiinlseTa veq e (2548) wag gvirmd (2553) (0wil 1) 3

Sumeusai
1) Twswiugreniilg nuvasUgneng 9 wasfitidanasUseme e
g NSADUAUDINDYIILAS
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) MITUANHL
2.1) lungu late short day wuunuiumun
2.2) lungu early short day wuunuriunum
3) UgnuazAmdeniuli 2

6)

Y] ! ! Y aa o a o oA [ ) o &1 Y
e nguiazAuniidnwuzizgnanidonsenuiaindseunsiiieusulsaiugse lagld
BMsUsziiusIgaenn (phenotypic evaluation) gaIndnuyuEA1EUenlagnSe
° & o & v A Y = ! =~ Y oa =~ o v v
Wnudaiugueswuuaiulauwualu2din guianull Sndwmilahluvgndusiouns duse

=~ ! ag o A Y aAaa Y] ] vy I3 o oA =
a7 Lensianudtualnudfdadendunananluualfinauduivudaunsauiuielglul
okl

AMAUNTNANALDIINAUNT AN UL ADINITIUDIT? F6

A1sUUNNTaua

TUHURAN5NREN
nsLsLAule
TUDONABA

[y <@ =

TUAULAY?

Toyagetuuine

A01UNYINN1INAADY

1)

fa o/ IS 1 IS v Y IS [l
@um%mwmwmﬂmaﬁm (Ang.vY.) F0UYUIN Jndne sl

fanssuil 3 nMsUsziliunasfnednvauzduguinervesveuialvg (2562-2564)

NIINAadIN 3 n1sUsslinuasAnudnvasdugIuing1veiauiitug)

A8 EUIY
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1. AnwdnuagUsvInnugveudazdiege Juiindeyadnuaeneuiilugluilameass 5
JPuY AALATTEEAUNAT SruzsyRuladIud1AU STazoenaen ssavhong way seezwiniug Anw
neu Tu een wa wazluan Yszana 30 anyale finwdasain Descriptors for Eggplant 483 IBPGR

2. FArAUTTOEAN BN NAUFININGT LazATIAFRUANYNABIYRITATLE TnalUSeuiiey

YY)

fusegranssaliiuis luifisdaminengann drdndunsesiugity viefnwiAuainainenalsivIng

9

#1199 maenauUInyIRilausiarUsyaunisal
nstudindeya
1. Juiintaya NMsA3Aule WU ANEIAN NISKANND AUATINTING TunsnuwsNUIY
2. (ufindnunsnandn 1wy sUnswa Ana wawdasdediudl msasia Sunuidledu e
nhana mue1ma o1giuiieutusiu

3. JuiinAaun1mnandn 19y Solid Content aamuuile avuwiuille AaTsS Lusiu

'
U A

4. SnvaefidAYD lWUNINEUALDIRDTILEY (LBNIINIINNITAIR wazeEiuLiY))
5. Wislaiugrenilugiliauasia udd YssiliuuasJufinan ¥aigsuwuy Intermational

Plant for Genetic Resource Institute (IPGRI)

v [

6. dnvindugrudeyaudifuwaniudiiiunisdmaen nieuuszyns uliluswiaseiug

]

YDINTUIVINTNYAT

WNan15738 (Results)

a ] % o '
AINTIUN 1 ﬂ']'iﬁi']\‘lﬂ'i%‘lﬂﬂ'iﬂauﬂqslﬁfy

3 CY

n1smeaai 1 nsAndeniugiugnealng wuvaneiugual (MLS) (2559-2564)

9 9

n3as1UsEYINTNRUR LG U 2559
1) namsaniiueu
vhwdesiusuenilvgiisiusuldainnsdndrandissema S1uiu 6 areius Tdun
Cavalier F1, Minerva, Annika F1, Buccaneer F1, Colossus F1 itag Fernanda F1 WElUaIAIZNAN
Tuduil 7 Auenou 2558 a1 Ana.aw. (Wikiioy) uazéreUgnasgeue 14 i $ufl 16 $uraw 2558
2) mswSadulafiany 30 waz 60 Yu

n1sseyivlnvesaneiugvenridlugieny 30 Ju wudtaeiug Minerva danuguaie

9 9

WN¥an 40.3 lwuRwns waneseg1aiitudAyneaiiffuateiug Annika deady 33.6 WURLLAT W

Lifianuuansramsadiatiuaneiugdy q JaAnafusgsening 35.4-39.7 lwufwns (AN5199 1)

v 6

a18Mug Buccaneer dAuguadeneny 60 Ju wINNgn 78.6 WURLUAT WANK1IDE19
v 6

WodAynsadiffuateiug Annika uazaneug Femanda fiAade 71.4 uag 69 LWURAWIAT ANUEIAU

9

i a 1 aa v o e ISP a ! ! a A
LLG\I@JJJF’TJ’]&ILLG\ﬂG]’]QV]'NﬁﬂG]ﬂUﬁ']EJWUﬁQ@U ] UANRAYBYISUIN 73.1-77 WURLUAT (M1 1)
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3) WANAR
wasndnevgnadgauuin 14 47 MoaiUszuia 150 Ju fwzifiuifeinandnld lngans

ug Cavalier HumitinHandniiugsaauuInign 390 nTu wansvagalidediAyniadiniuaeiug

U 9 FallAefgedsening 263-275 Asu (AN5199 1)

(L)%

N13INARBIABAARDINUIIEIUVDY Shah et al. (2012) wuiveuiilngwdagiusinig
wansnanunIsRIAvlaluiiunugniaeldulauanediaiu Wug Parachinar local fid1uauly (15.4)
AUelY (47.7 3. AUEINUABN (6.5 U.) AINFWWBY (77.9 i) LagHANENTIN (33.1 )

Y

WANAREETEE AN IERRNINNTINUG Swat-1 wag NARC

M131991 1 ARREAINETNRTY 30 Wag 60 Tu Laznandnlugnu o Ana.u. (ki) U 2559

AUES (lURLUAT)

NG - - HaNANRINUG (nTw)
30 WU 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 c 275 b
F-test * * *

%CV 16.9 8.9 30.5

nuen: Aadelunnnianudagdnysimleuduianuuandameaiifnseduanuiodu 95% ae3s DMRT

NAALAR open pollination 1 (OP1) U 2560
1) namasanibueu
mMsassUszvnsvenialvg Taeviiuguensialng 6 aneviug Aldan U 2559 Ugnasga
faun 14 i7 Juil 24 ngadnieu 2559 RansTAIsrerasia uareenmen wandudnuagnis
90nNABN 3 NqY Ao paNABNLSY (@1eWug D1) Urunais (@ewug D2) wazeannand (aewug D3)
fnidenduiivenaendafuieanundy tilunaduiy wevdeslriinimandunusssunilasede
uuas ymsAmdendunazneduainudasugnlunadugasnan Wetuil 20 unsem 2560
2) dhwiinudaiug
AuReadna Ju OP1 Judl 28 fueu 2560 uasiludniwminiudn Tnsanewius D1, D2 uaz D3

1%
o

IS o [ [ o w H % [ Y Ay v 1 v &al
UUMUNUARN 12, 22 Wag 19 NTH ANUAIRU ‘Ll'mumllﬁﬂi/i@ll%?l%iyl‘i/liﬁﬂ?ﬂﬂ"li‘l/l@ﬂ@‘ULLG]@%ES']EJWHﬁlIﬂ’J’]ﬂJ
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wananeny ldiiesdadeduiugnssunauay uidrutdadeiudwindeunie Wy gamgil Usuu

Wely Aoun i wazusaaludsglevt (Nikus and Mulugeta, 2010) fidssasion1sasialusdaviesiilve)

Antaanviaiugvawialveg) su OP1 U 2561
1) Lansaiiuey
vhiudausuensiilug) open pollination 1 (OP1) 4 D1 Alfnmswauda U 2560 1wz
walungn$ Juil 10 gatan 2560 wazUgnasnivuin 14 fih Jufl 16 SuaA 2560 wazAuiien
NaHAR YUl 1 wgunnau 2561
2) IR U gy

v v v o 6 v ldld

ARSNEEYBIRUgreN IngmundninueinIsAnden Tneduanriugrenin g nd

3 o

I 1

% [ 'S o a o v %) o o d’d U Y %
ANWAEAIINIUNANLNUNNITAALADN JU OP1 UIIUIUNI 35 W3 LazIUIUINTdnwurlndAgeiu
SNBUZNISAAEDNATIPUNUNARMUALY T1UuU 70 97
£y & £y d'd LY [ a v e’d‘ o b % d'
nIARLEaNANwUE AT I fowlanwalsnEANA IR LN TN UA LN e
lunaaeululsield lInedinguszasdiionsuausiaiudesmsvamwmainkasaduisnalavesuslan

[

poanwalzUnIoNialng lne National Onion Association ﬁﬂmdﬁé‘uﬁnﬂﬁmmﬁaamwamﬁﬂmjﬁ
anunsavilding azan fnmunmuazdue sauiswesmwonalngfiddnvarauysaiuazsavdfiadio
A15UsknA (National Onion Association, 2022)

NAALNAR open pollination 2 (OP2) U 2562

1) 1IN 13AHUY

Y (% s (%

Ugniaiugueusialng 31 OP1 filaainniskaudanuy maternal line selection U 2561
U 35 7 NidnvugaswNNUginnsAaEen asgeuuin 12 91 Jufl 11 Suaien 2561 uwasiuwén
T 17 weey 2562

4

2w & o
2) WINRUNLUAANUY
Aufledan i 17 wweu 2562 lowan 3u OP2 Tnedadmdnuaaneuilvgsu OP2
Wug D1 waafiuwiin 3.7 n¥u D2 waz D3 waaliuvin 16 wag 4.2 N3N AUa1AU wazantuiwde
D1 w833u OP2 lUimzuazugnigavun (manpu-ngeRneu 2562) Wendnduiiugweuilnglugu
OP3 sialy
o/ = o/ o 3 o/ ) 1 =,
AnLaanianugnauialug Ju OP2 U 2563
1) nansaiiueu
inzdanenilve areiug D1 u OP2 Jufl 4 ganu 2562 wazUgnadgaauin 12 49
Fuil 26 weAINeY 2562 waziiuiigiaugvenlug Juil 24 wweu 2563

2) IR UGN Vg
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Py [ o

AndNuazYaIugrauIlng NdldnwagauvaninuginIsAnden lagdnuiuiiInu

<

o oo

[ o

NN N NUANwULATIUNINNAINNITAALARN JW OP2 UFIWIUNI 59 1 wazdTurusuius

o

[

weniilngeannan d1uu 1 du Faduiugiun dWesnunfudmeuiilvgTullasiulaluguiiug

]

1 % v 6 % 1 o £% < <@ 1% < o 1 IS
LL@WUWHWUQ%@NM?iVEUUQQﬂWBﬂ I 1 AU @ansanuiaala 30 Wan uag $U’11U‘1.JQWU'N§]@JVM’TJ U
2564

NAALIAR open pollination 3 (OP3) U 2564
1) LaINIIANLUIUY

Wiugvenialng 97uau 59 93 Ju OP2 eananfiouduniils Juil 18 @Ay 2563

s %

(115799 3 ) Weiugveuiilugsennieuugn Futuiiiugrenriilngadinie 30 ¥ 1leen

(%
Y

AnuguluenAasdsdenalviaiugranilugjundevasia v9i Nikus and Mulugeta (2010) 578947U

De -

'
=1 |

Tifusnwwimenluuinadienmadiemazaineestes 15-30 Ju Lileduaialiiinnisseniia
venaniudaiugvouiilvgiugiun fu OP3 ngiuital fueieu 2563 S1uu 30 wia
Faaoniies 15 wha 1HesandnIniseonvesudnii uazdteugnasgavuia 5x12 42 Jud 4
WARNNBY 2563 A NGB, (YU219) wastfudeyanisiadayiulafiony 60 Yu leuil 4 unsneu 2564
wiuldimenialvgaziinnissonidlesgluaniazuandeuiinuizay dadendn Ao U1 sondiay
oMl uavuas annzivinzausenissenvesmiaNsiIlng fawddnysenisuandnidaiiudfiauysal
uarulause wardwasonmun nveiusaly (Abu-Rayyan et al., 2012)
2) mswseidulafiany 60 Ju
nswaTauivlniiony 60 Yu veameusilvg) wuiiluiu OP2 Wusgnuawdn D1 ¥ 40 ¢y i

ANNEARY 50.1 lwuRluns dariu OP3 Wudgnuamla D1 910 15 fu dAnugaaie 42.3 loufluns

3) MIRALINNGYBIARN U Wtniudn uazs U

n1seanRengu OP2 Wusgnuauda D1 unstenend uiu 1 du iefuil 7 uns1aw 2564 @
Tugu OP3 Wusgnwaula D1 dilinunisunstenen esandgnludradeutusuiiielsioanaen
Uszanadfoungadnieu widuvenilugasgivlnluriauatelu-aunung dwalinureuiglasu
wavainsliifindl wazldfugamgislinnnweludisasin dsmalilioonnen aenndesfunuidsues
afaddnd (2532) Teauimenialngifildugamgiidivag 5-15 °C Wuaan 30-60 Ju azvili
venrlngjannsasenaenuazinudals uazveuidlvglildiunisnszd usogumnlivnaglifing
d319n0n

msmurvesnenvonviiluglugu OP2 Wudgnuan D1 wudiinsimurvesneniilianysel

Aan3e warlifnwdn Wewingungiifeu denndatui1uIdevas Brewster (1997) 5189177
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a a

veuimajavayduauaiunsalunisesnaenvinlasugamgigeiuly uasnudnuaen1suusiien

Y Y

Widn g1 OP3 lununisunstenen Jadndumsiiufesiiiudifloiun 12 wwiew 2564 wenlulgn
Tugedaly Tngausafunediiugueniiivaiuggnuaude D1 Ju OP2 laduau 28 #a Andu
Wwiin 1,150 n3u wazgu OP3 d1uau 13 % Aadudnidn 1,900 n3u

[ =] 1 £

wouinglduiiwdugnsieddszasinailunisveieiugluudassuuiu 2 U msadawdndes

afpszesawazIuegiuggnialgn Tulusnvesnisugnudanisninuudn weniilugasasyivle

Y Y

Lazas1ara (bulb) 9MNUTINEINFINTOIUTINDUANDIHDYIMAINANTUNEIUIY Ll oareuling

A Y e Y v o o

Wiivlafuiudidasidngsresiingdy dmsunisadrmenaviietululiass esanivieuasfios

Y

Y

1 a o A Y a Y v v & A a a ! =
N']‘L!ﬂ'ﬁﬂi%Cﬂum@m‘ifiﬂllm']L‘W@IViLﬂ@ﬂ'ﬁaﬁ'Nﬂ'E]ﬂ I@ﬂﬂi%@]uz%l’u@LEJ'E']LQ?ﬁUvUiL'ﬂma'JUﬂa']EJLUaEJ‘ULL‘U@Q

9 9 Y 9

JuileBoiasey ursgnslsfianunisiinnenesanunsafintuldmnawslugiusn sSeniuddnuaeiuii
g wiazdaldansnsaiinisdndensieiale iewinddliiinnsasslassaiailuyislusn Uones

and Mann, 1963)

Aanssuil 2 msadrauvialvgjaneusud (2559-2564)
nmaaasil 2 nsadaenidlvgjaeiugus
nsnaaesfiueula 1 T 2559
ddaiuguouilvgisusinldannisdudiaindrsusema s1uau 6 aneiug 1dun
Cavalier F1, Minerva, Annika F1, Buccaneer F1, Colossus F1 kag Fernanda F1 sw1gluniaimniznan
Tutufl 7 fueneu 2558 o Ana.ou. (Wiiies) kazéheugnasgeuunn 14 G2 Jufl 16 Suanau 2558 uay
Auifenananivenlngiielflunsdnunludidaly Tnsanansaduunussinnaneiiugvousilugjain
nIneUaUDIAeYLas veNm inalufivdugndsfedddszaznalunisveneiuslundassuuiu 2
(Jones and Mann, 1963) @s#adldszoznatuiu muideiiiunisldinis@nwinisarisaneiug
nouvalngjiangduiasiudunazdasiusruielildudazunielussesinamilsd fanrsmaansld
AdunsUsnguRaNIUsIuanvazAInaoenilu 2 Ngu @1unsaTIkunReNRIlignLANGBINTT
wadlst 3 nau leun ngudfeanisuasen wie long-day (11N 16 $ala9) ngudeanisuasiunans vie
intermediate day (13-14 91319) LLagmjuﬁmmii’ué’ju 3o short-day (12 431u9) (Taylor et al., 2019)
Tngazdesiansszaindnaznszdunensiingfigumgisdeuiluvgn wielvinszuiunsdsnan
UszaunadnsalunisAnidonitug (D’Angelo and Goldman, 2019)
nsnasesRiuedi 2 U 2560
fiflunsnadeunsadialsznsewialug) avun 6 ane Tuiuil ana.aw. (quane) Tnenisld
smeuiiAuieldainnismaaesd 2559 Ugnidetuil 24 ngadnneu 2559 lugedawia 14 7 uas
Buvihmswandsanetus Sudl 5 nuanius 2560

nsL3gyiiulnvasviauialvg
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maasyiulnnendanisietgnuiu 30 Ju wui Wug Colossus fiAadunugaunniian fe
48 WURLUAT 5898911AB Cavalier, Annika, Fernanda, Buccaneer wag Minerva fAaae 47.7,47.1,
42.8 uay 40.5 WuRns MudFU (5197 ) ustlifinnauansnsiumeada

Soveailuajory 60 Fu wud1 Wug Cavalier feniadsmnuganniign 68.4 Wwufuns uaneng
pg19liedAyn1eafifduiug Annika, Colossus, Buccaneer, Minerva #ag Fernanda fifAade 65,
63.2, 58.6, 58.0 LAy 57.8 WURLAT AUEINU (113197 2)
NANAA

Lianunsafuigasdaiunenilugld esannsdiaisveslsausuunsaluasauiy

anmgionendauuse Wuawmelituaenvenalngin launsaiauwauiszezadianbale

M19197 2 ALRALANGIVBIMBNIIIETIBY 30 U Wag 60 Tu NAaaUN ANA.9u. Y 2560

ANES (LURLLAT)

g - .
30 MU 60 U

Cavalier ar.7 a 68.4 a
Minerva 40.5 a 58.4 bc
Annika ar.7 a 65 ab
Buccaneer 42.8 a 58.6 bc
Colossus 48 a 63.2 abc
Fernanda ar.1 a 578 c
F-test ns x
%CV 17.5 7.6

i a o A v o a ) | ] aad o A o
‘VI&HEJL‘MQ: ﬂ']Lﬂa'EJIULLU'JGN‘VWHN@'J‘C’J@ﬂwiLWNEJUﬂu‘lNNﬂ'NNLLG]ﬂG]']\‘i‘V]’NﬂﬂGWﬁg UAINULYDHUY 95%1@8

35 DMRT

mMavaaesrfiuaudin 3 U 2561

andunisuanveniilugurasiug wagvinisnandiuveuiiluguuunuiunun laguus
sonlu 2 ngu fie ngu early short day A Wug Cavalier, Minerva uag Annika wazngy late short
day 1¢ufl #u§ Buccaneer, Colossus uag Colossus 71 Ana.wa. (W1udx) Tnsgniuil 29 ngedniey
2560 uaznaunssiinanIui 28 nuatus 2561 liimun 8 Anay Baldsunmsnanuagndndaiiios

| a - | . i Ao < o <
@jNﬁﬂJL@U’J 3] Qmﬁll Annika x Minerva 421U ULUAANNNUA 3 LUAR
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nsseyLAUlavaIaNi g

s

dufumsiansadyivlanesidlngfieny 60 Tu telddmiunmaasdlull 2562 wuinsiug
Minerva ﬁf’ht,a?iaﬂ’;mqﬂmﬁqm 61.2 WURWIAT 5998911AD WUF Fernanda, Buccaneer, Annika,
Colossus ay Cavalier fiAade 56.7, 52.1, 50.2, 49.9 uay 42 WUAWAT ALAIFU
Wusgnauvesvia g finaufn

sifiumanaunanviosalnauesurazanausy F1 7 ana. sy, (uds) U 2561 naufanavan 8
ANy Lo

@J’mam 1 Buccaneer x Colossus ﬂmam 2 Colossus x Buccaneer
a7 3 Annika x Cavalier ﬂwaam 4 Cavalier x Annika

mazm 5 Annika x Minerva, @mam 6 Minerva x Annika

eD_. eD_. D

WAL 7 Minerva x Cavalier,@nawdl 8 Cavalier x Minerva
' & < 2 Yy a = - ' . . o < °

aealsfinnu anunsaudalaitevilsanay fie Anay Annikax Minerva 3143 3 Wwaa dily
UgnasTanuan wazaendiuan 1 wée (151971 3) ann1sneaesnuantsiauiugaenroulngauia
waniifesifes lneduugrauiinaufindoso1aiieanannisvianutiuigesiuianuluns
Hauiugeele #eistlasunisuusiibildlurianiuuasgisnauiusios (Center for food safty, 2022)
TS Areudnsgsenn uariluszandninen aInn15unaesues Devi et al. (2015) 189 WIBNHANITS
ventlngdnuaizsng 4 nuinsrandasiydunisnaudieiioaansalyiudaunniian (1,430 wén)

'
=

589a911AD NMSHELLTA (1,247 WaR) NSIIRIeNEY (1,271 LWAR) kagn1SHaNAI8dl e (957 WaAR) §9

aaaa

v | ' a Y o < v A o I3 aa v sy A&
ANTINFUNIYUBDLNYIBYIN Lﬂﬁlﬁﬁ]giﬁ"\ﬂu’JULNﬁﬂuaﬁﬂ/@@ LW]@EJ'NVLiﬂmqﬂﬁﬁﬂqﬁmaﬂwuq@ﬁﬂuaL‘Uu’)ﬁﬂll
v s

AanudrAgylunszulunsUTulsaiugiavianevsiia (Devi et al., 2015) wardepsrulduUmauds

U

o o ! o a a aa < ! ' Ql' | =
f131991 3 MUIUTDABDA, 1UIUADANNAUANR LL@Z@EJﬂ‘V]G]@LN@W‘U@QLLW@%QN&&I 7 ANA.TY. (NWIl) U

2561

LGEY MInaUsYRIAe IUIUTeRDNTINAL  WaNAR  AawAe  N13%en

Auual fuwa YA CT)) (nan) (wda)  (wén)
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 - -
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1 ] [J 1 a a a [=3
@Nﬁll N19MDUEAUDIND ITUIUVIADNNNEU WNEUAR ANLUAN n133an

Fuusi fune L NIGR (98) (nan) (wan)  (wan)

Buccaneer x Fernanda - . - ;
Colossus  x  Fernanda - . - }
Colossus X Buccaneer late 5 14 - i
Fernanda x Buccaneer short day . - - N

Fernanda x Colossus - - - -

Buccaneer x Colossus 5 8 - -

40 76 3 1

N15NAFIAIUIUTN 4 U 2562

o
v & o

Andunsndnveuiiivgudaziug ianue 6 aeug wasrimskautuveuiinguuunuiy
wun wuadu 2 ngu Ao naw early short day lawn Wug Cavalier, Minerva waz Annika uazngy late
short day 1¢iun #ug Buccaneer, Colossus kag Colossus tinlumantulaviuiy 12 Anay naudiy
fiavian 39 Fenen Fenanay 20-50 Aen wavduatuEnIudl 20 nuaus 2562 naudunse 2 Yud
25 nuanwtus 2562 legnaniiAuimdavonsialug) Tuit 17 wiou 2562 §1uau 3 guan leun Cavalier
x Annika, Cavalier x Minerva Wag Fernanda.x Buccaneer mﬂﬁ?u%ﬁ%mﬁﬂméjmﬂ 3 @'wam Tungy
uazUgneIsngmu (Ranay Aangednieu 2562) teondndumiuslusud 1 sely
FuIudensnvasgraniiadunsray

fudlunsnannenvenlavedusavananiu F1 7 ana.va. (uane) U 2562 NEANRATOMAA 12

AGHAIT

Anasd 1 Cavalier.x Annika 31U 4 Yanen
Ananil 2 Minerva x Annika F1UIU 3 Yanen
Anaudl 3 Minerva x Cavalier J1U7u 4 Yenen
AnauTl 4 Annika x Cavalier F1UIU 3 Yanen
AnauTl 5 Annika x Minerva F1UU 3 Yanen
AnauTl 6 Cavalier x Minerva 17U 3 Yenen
Awasd 7 Buccaneer x Fernanda WU 4 Yenen
AnanT 8 Colossus x Fernanda 17U 4 Yenen
AnanTl 9 Colossus x Buccaneer 311U 3 Yanan
AnaNT 10 Fernanda x Buccaneer  $1u2u 4 danen
@:Nauﬁl 11 Fernanda x Colossus U 4 Yonen
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AWALT 12 Buccaneer x Colossus U 4 Fonen

MUIUANAUTINENRAR (7115197 6)

'
! a

ANaWnN 1 Cavalier x Annika

Y

a [ o [3
FALUANIIUIU 4 LUAA

ANALT 2 Cavalier x Minerva Andndiuau 11 wén

NAU? 3 Fernanda x Buccaneer FALUAA 310U 54 LA

o]

e e

(3

atllanenneuiilugd1uiu 6 aendegray vawaudn 2 §Ua19 uwizluvinmisifes
Wede ngldomnsiugns MS nuinwdamiwnglurinmsdesiedeliamnsaasydulauaziinu

TUudu visesanls

a o 1 o 2 ' ' d' =
M13199 4 "i]’]‘LD‘LJ‘UE]G]E)ﬂLLﬁ%ﬁ]WU?UL@Jﬁ@WNﬁNﬂJQQLLG\ﬁ%@JNﬁ@J N FANA.YAU. (GQU’J'N) U 2562

IGH, nsmeUAYBHs  SuIuYeRaniingy AnLEn
duual dunio YA (@a) (wan)
Cavalier X Annika 4 a4
Minerva X Annika 3 -
Minerva x  Cavalier al -

early short day
Annika x  Cavalier 3 -
Annika X Minerva 3 -
Cavalier x Minerva 3 11
Buccaneer Fernanda il -
Colossus Fernanda al -
Colossus Buccaneer 3 -
late short day
Fernanda Buccaneer a4 54
Fernanda Colossus 4 -
Buccaneer Colossus a4 -
43 69

8.5 manaaaeaiueuli 5 U 2563

sfiunisugniiamensialng) lundy early short day fiaviua 3 a1ewug léun Wus Cavalier,
Minerva wag Annika uae Ny late short day 3 @1esug bauwn Buccaneer, Fernanda wag Colossus
f ANA.YY. (PUIN9) Wantuled 12 Aray W 50 denon §1uau 2,488 Aen Adiunsuanduiae

3 A9 IAENAUTINASILTN TUN 6 UNTIAN 2563 ASIN 2 TUN 7 UNSIAN 2563 WazASIN 3 JuN 10
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UNTIAY 2563 WaNAnd LU 2 guan iuA Annika x Cavalier wag Annika x Minerva (115719 5) wae
Fudaiuit 25 Suiau 2563

Adunsmnzdanenialugd1uiu 6 aeiug laun Cavalier, Minerva, Annika, Buccaneer,
Fernanda ay Colossus fu Ana.val. (Wiiliiey) Sufl 1 ganen 2562 Eendnasuasgniudl 19 narau
2562 iawiuimenmilngdmiumsuandulul 2564 wasfiunandnud 5 fuew 2563
SuugnaNTHaNRAn

ANANT 1 Annika x Cavalier AAAATIUIU 1 LA

Y
'
| a

ANALT 2 Annika X Minerva AALUAATIWIU 7 LUEn

Y

a o 1 o & A ! 1 d‘ =
f1919N 5 FMUIUYDABNUAZITUIUNAANNANVDILANSANEN 9N AN YU, (ﬁu’JN) U 2563

EGEY N1TABUAUDIND  I1UIUYDABN dauaupen  AnEn
Auu Aune L NIEK (danan) (nan) (wan)
Cavalier X Annika 2 116 -
Minerva X Annika 6 317 -
Minerva x  Cavalier 12 580 -
early short day
Annika x  Cavalier 9 378 1
Annika X Minerva 3 156 7
Cavalier X Minerva 2 65 -
Buccaneer Fernanda 2 116 -
Colossus Fernanda 2 217 -
Colossus Buccaneer 3 89 -
late short day
Fernanda Buccaneer a4 134 -
Fernanda Colossus 4 263 -
Buccaneer Colossus 1 57 -
394 50 2,488 8

N15NAAIAEUIUTN 6 U 2564

s

i iluiey 3 Nnaudn U 2562 9197 3 @ngnus bawn siuganwas Cavalier x Annika,
wveniilng Ju F1 inaudio q 59

a

Cavalier x Minerva kag Fernanda x Buccaneer 89n2n%aabfutinunng Jui 18 #amau 2563 371u7u

1, 2 uar 21 ¥ aua1AU wazUgnaslugegnuwin 5x12 93 Juf 4 weadIniey 2563 a ANA.YY. (YU

9

19) Feanansavgnlaaneiugiie Ae gnueay Fernanda x Buccaneer \@eanninn1siiideseningls

v v P

s a | a o g YU a A a A a
‘Vi')W‘LlﬁqL‘WE]L@iauﬂ@jﬂiu%?qa@,ﬁqu U 2564 WWIWMULﬂ@ﬂqﬁLU'}LﬁU a']LV@!@W%Lﬂ@ﬁ]']ﬂﬁﬂ']W@qﬂqﬁV]ll
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Artiugs Sedaalsitatusueuiilugiuinide (maadl 6) Wesnsswinafudnwiiusasiians
Houanm i son finse wazthuiinianas deoraifnaugaideldaeis 66% Biswas et al.,
2010) sutatiafesuaninesiuiiiusnwiiug mnlassaisvesiundainisssuisenmediuds
doudsnalifaneuidsmeouanianisiunds (Soomro et al, 2016) visorafiansdwiansvesdone
Tsn GwmewiilugfidnunsduiefiliilufiannsognidwhaneanidenelsaldisluuUamagly
FEIMNUsny Juihlinaninuaznandnanad (Anonymous, 2001) e1n1svadlsrenadliusing
Fovauluntas wianusaiulddanudiofusnuw ImaL%jadaImei'summzL%T'mﬁfgﬁaLLsﬂuLLan WAy
fimuseidodlusgninafusnwinagasvuds (Conn et al., 2012)

thidagu F1 finanufin U 2563 §1u9u 2 guas len Annika x Cavalier uaw Annika x Minerva
$1uru 1 uag 10 wan mnzdudl 11 fugiou 2563 wazdgnaslugevuie 5x12 i fufl 4 ngadney
2563l ANA.TH. (YUI9) (A51471 8)

vhindavemsilngsu F2 vesaiusvewialvafinaudal 2562 dauau 2 arewus fesnnen
oy (Wugwu) Tewn sWudgnuau Fernanda x Buccaneer §1u7u 50,1180 uagiuggnuay Cavalier x
Minerva 1171 100 Wwiin edudl 11 fusiou 2563 wazUgnaslugsuunn 5x12 i Yuil 4 ngednieu
2563t ANA.YY. (YUI9) (A5 6)

tufindeyanisiasaivlailesty 60 Yu Tuiuid uns1aw 2564 wuiilugu F1 Wus Fernanda

s

x Buccaneer flA1ugaiade 48 wufiuns Wug.Annika x Cavalier finanugaade 58 wudiluns fius
Annika x Minerva fianagaiade 50.2 lwufinias Tugu F2 siug Fernanda x Buccaneer fingaiads
Winfu 40 WwuRluns waziug Cavalier x Minerva finugaadewiniu 43.9 wuiing (A151sil 6) Yu
senmennuindlifiuslaintnisunstanen ilesainnszuiunsfainandeserfeaniizindend
mINzausien1ToonaeNLaza AN Tseegnslfannzmuan Weliwdanioudmiunisugnly
gani1anely (D’Angelo and Goldman, 2019) Fsaunsanuladnluuisaeiugladiianisunsgenan
ilesananiladesanaas dsalsilsianansadidunisnansiusle

(9

M13199 6 Maaseiulaveseuiilrgiugannay ooy 60 Tu o Ana.vu. (Yua19) U 2564

U Forwug ANELRdY (vu) Suileanmen

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 -

AR LATOMINY - nuneds lifinnsunadenan
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Ly

\osnnvewvhlngiuggnnanliiiansunsiensn Fsllausaviinisuals dudunisifuifen
vaiug Wetuil 12 wwiou 2564 lethluugnluggdaly Tnsannsafuifeaiafuglusu F1 gnuas
Wuﬁ: Fernanda x Buccaneer, Annika x Cavalier wag Annika x Minerva 91474 1, 1 wag 8 91
iy Tnedtaiinedifu 1,000, 149 uag 1,100 nfu auddu Tugu F2 Wuieafiuggnaay
Cavalier x Minerva wag Fernanda x Buccaneer l#d1unm 21 wag 11 % auddty Taefidmdnuiify
3,900 uag 1,350 N3 Auddy (113797 7)

Ly

M19199 7 Iuruuazdmtinuandnvesveuii g iuganuay o Ana.vu. (Yuane) U 2564

U Yaviug U (W) it (n3u)
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
a2

eu el lufioNnin1snanduseninedu-n1snnansdsioaiusvesritaunazAuns afluul N
Wetaatunsnandruvendeiugnssy wasaudunisuaudusededaduisnmsauaungiedesiunis
Haud11 (Jones and Mann, 1963; Pike, 1986) Havey (2018) na1331 n1sUsudgawugveuialvgd

Wmneitedndondnvugiiddyvemenlng wu ddu sunss Usnamewdiazaneuls savfuas

AINNRU SEEENITNUSNYY waghaaIstaTuIng Usgnauiuamdnvuzvesiivial Ae Sannunumiu

Ao w

Aonsiinlsn wuasdngiiy wazdrutesinunen dunisnanwdniuiveniilvgdnudnvusid Ay
lown niseenaenadgue dinusenudanse Sinaswedduniuad uazUsunaveaudaiug 3azlisu

]

nsAmdentunsususeiugselulalusuan

nanssun 3 nsuszlivnazfnvidnyazdugiuingvasenialug (2562-2564)
N1sNAaa 3 n1sUszilunazfnwdnyuzduguIneIveveuiilvg
nsusziudnwasmeduguIng1vesgnnaneNidlug U 2563

s

duflunsimzmdndiléannd 2562 vesnismaassniswandalununaassnisdaidensiug
ol wuuaneugual (maternal line selection) loun aeug D1 1 OP2 39U3U 60 A LAz
guanilléannisadimveniilngaeiuguy S1udu 3 Away ledud gaway Fernanda x Buccaneer,
Cavalier x Minerva Waz Cavalier x Annika $112uU 5, 5 wag 1 #u Awd1iy (115197 8) wagsiniséhe

Ugnasgeugnwanadnuuin 5x12 17
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M13199 8 Yeyaaeiugrenriilugldlunisnases a ena.vu. (Yua19) U 2563

Uiawdn  d1du ju Hosewus UIUAY (A1)
2562 1 F1 gnKewN Fernanda x Buccaneer 5
2 F1  anweu Cavalier x Minerva 5
3 F1  gnwau Cavalier x Annika 1
4 OP2  gnwaula D1 60

a a

sunsiaauivla veanewialugiilesny 60 Ju wuin Fernanda x Buccaneer Tugu F1 fiana
gunds 78.4 9. i 1 ne waziidukugudnanididiu 2.5 5. gnuau Cavalier x Minerva SA274
guiady 74.6 oy, $91uau 1 ne wagiidusnugudnansdidu 1.9 wu. gnueu Cavalierx Annika JA273gs
\ade 69 wu. T91uru 1 ne wazdiduriuguinatsddiu 1.2 vu. uazaneud DI daciugaeds 72.4 @y,

A o a Y 3 o v a
UAUIU 1 ND LLazuLauN’lu@uaﬂa’Na’mu 1.7 1. (M15799 9)

M13197 9 ANFARAY TIUIUND kAsVNAEURUALENAE U Igfaeiugeae o o1y 60 Tu o

9

ANa.val. (Yud19) U 2563

GUUTTI ) Yaanewus ANguRRs  $1udune i
(1) (na) Audnanaiy
(a1.)
1 F1 ”uﬁjgﬂwa:u Fernanda x-Buccaneer 78.4 1 2.5
2 F1  Wudgnuau Cavalier x Minerva 74.6 1 1.9
3 F1  suggnuau Cavalier x Annika 69.0 1 1.2
4 OP2 udgnuauila D1 72.4 1 1.7

Aendansugnuiu 150 u JuihnisiiuifeinazfnwdnyuzueiiuiineununanLn e
International Plant for Genetic Resource Institute (IPGRI) (International Plant Genetic Resources

Institute, 2001) WuFWENAIMYNT 4 aeiug TN1TUANEINYDITNBUENNNBAINTUANFSTY
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a@wamﬁ%’a uazdeatduauus (Conclusion and Suggestion)
N13VARaReN 1 Msdadeniugrenialng wuvaeiugus (Maternal line selection)
1. lduszmnsveuridlvgiuuuaneiugual (maternal line selection) 3113w 2 anesiug touA

@189ug D1 Ju OP2 war @189ug D1 Ju OP3 3N13058A18MIkansanye Mg nnausiiiaugin

6 1

mMswauiug Jui 3 Wieldiluwwimdunisuiudssiugsely

[ CY

2. msAnFeniudiuivieniilvg wuuaiteiugual (matemal line selection) a@nansadmaien
(% s [

Wuggnwaulny a1efug D1 Ju OP2 NiAnwMEATIMINNMYINITAALARNLA 11U 28 13 waiug

9

anwawlu aneiug D1 Ju OP3 d1uau 13 1 egalsinudsiesdniiunsdndenaneiugneuialvg
wuuaeugal udegu OP5 138 OP6 auldaneiugliiinnuuususiu wagnsamunasinsdnden

Jeanunsathluvgniueudisunnaiui wazsnsggnialgn ieausveiluiuguusilniveansaivnis

Y 9

A Y %

| ' I3 a 3 Y ° 44' ! = o § Vo
Lﬂ@mi@]a‘lﬂ aﬂqﬂliﬂmqﬂﬂqimﬂLﬂa@maﬂwauﬁaiﬁm NﬂJaﬁ]’]ﬂ@Iu@@ﬁﬂ’ﬁsUllsUaﬂﬁlu S (msms) Vl'ﬂ,‘VW]')

el

'
v A Y o v v o

Duniudeinuantiiud daidedniniunas uazaamgifedindt 5215 °C 1Wluian 30-60 u 399z
o § va =3 PAEYIRY v A v ¢ 9 "y o a oA D K i e
ilviaawanta delunisfndeniugveniilngdesdiunsdeiiogddiiauiulitesndi 4-5 U 39
InangRusmmngaudluldlunmsiiouiouiugediatdes 2 U 991 6-7 U Feaglaiuguuzdilng Ty
swAnmsadunsinwnisdugansduniulurenilung Wieanszezainisandeniugreualg
N1NAABIN 2 N1INAGBINITAT BN IR UGt

1. lauszvnsuenriiinajgnuauilaainnisadrmenidlugatewugud Ju F1 92w 5
@:Nﬁ:ﬂ Lo gnk&y Fernanda x Buccaneer, Cavalier x Minerva, Cavalier x Annika, Annika x Cavalier
wag Annika x Minerva Waggu F2 9743u 2 @1e9ug Lawn @1eiug Fernanda x Buccaneer Wag @1
v 1 . . aa Y [ a v [ ¢ a é’ 1y 6 1 a
Wug Cavalier x Minerva IHn1305¥8AILAAIAN YU MLUMANAMILANTY 2INAITHANTUTIUNA 3
wazaneiugamsuAnionsaly
n1MAae 3 NsAnwaneurdsyimuguesvieuiilvg

e (Y (Y

1. loUszansneu i luaNin15n52918ALEAIA NYAULTIINA NN IR LTY 3NNNISHAY

o

WugIud 3 wavareNugansuAndendaluianun 9 aewug Mlaanniswantalun1snaasenis

A v 6

AnLdanugiusreningiuuuaeugual (maternal line selection) 91uu 2 a@eug lowA anemiug
D1 §u OP2 wag anwsug D1 Ju OP3 uavgnuawiliannnisairaonilngjaeiusudt fu F1 $1utu 5
@:Nﬂ:ﬂ TauwA aniay Fernanda x Buccaneer, Cavalier x Minerva, Cavalier x Annika, Annika x Cavalier
wag Annika x Minerva Wagiu F2 97u7U 2 @1e9ug lawn @189ug Fernanda x Buccaneer Wag @1
Wug Cavalier x Minerva la ol fidauUatain Descriptors for onion W84 Plant for Genetic
Resource Institute (IPGRI) davouilngiudazaneiusidnuasiiunndstuidnuasveddy dnuasres
¥ Lagdnuwaruesrenen uiumeiusliaunsatuiindnvazvesdonsnuaziudald esnliiin

MIRALIMYenen Jresdniiunsfnuluganiadaly
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2. nveyadnuazUszdmuguosmeniiivg 91uiu 9 aneug dwsuldusenaunisauai

vostinFey Undnwnaviinuuugaiug

unasuuazdaiauauug
Tasen1s3de  MsiSeuiisusaznaauiugiien dumea dinendang wasyilew

v 6 &

1. ladayanmA1malnguinis dnyaen1anIsinens wardnvaeUsediugueuiien wasnsly

]

fa o

Usglotl mnmsnusamiusuareydndiudiloniiaudifouazinmnnmaneasianslisiuu 230 ae
itug uazlddnidondonnduieing 10 aedu Wonidodndos 7 aedu (lodum 4 aedu uasdung
139 7 @i dmsuinluldusglosiniuanuide Usulsanus wasduasuiinuensnsiiugludgn
Junsdsiely

Aaw

2. efaneiiug F5-21-9-24-22 slinandngsluvansanimuwinden Afdnwaziifesnis Ae Tdia
upsashiane Saununiemnnndiiugin 1 fewnsfufelifu 45 fu werilogmsnwainu
v 1 Feashluduiuguusiheluuasnisliuslond

3. lddoyadnuaeiugnssuvessiumeluuiassiusniug (Bxsitu) S1uau 524 stug iieIdouay
fuuisniseysnsuarmafuinuviiugnssuvesiumdliivss Ansnmendelu wazanusovenegiu
Wugnssu dmsunisusuleiug nsfnwiiug madusivilasnisnszaneiug

4. I§umaanedu w9.1-9 wag 1a.10-6 A msunsulaadilinandngs Aanwsiiiufingedy
ANABINITVDINATN warin1593aRuladia WisuuziluduaiusasnsrarewusTumanug Al

9 9

nwmsnsUgnidunisdnsiely

5. Ifshumaaneuslvg COFSP60-03-83 Aifinsususaiie uaglinandniade 3 aauiigani
fuginuns TeaziduteyanisuszneuiioisusnureynssumAdeuuussiugiin nslvinisinues T
fnsaniuiuguushdmsuliinuasnsugneely

6. lsaneiugualow Ckka2 fldanmsnandwiiilinandngs numusielsa eveonag
nensnssialy

7. I8 msdansefiminzauvesulow Tudadiuvessinemmsdmiummanlodifieliv
Aenvenseu Ao N:P,OsI,0 = 26:1:6 Lmﬂé’ﬁmﬁaum@mmiﬁmaa'ausmisLéféfaqmi Ao N:P,Os:K,0 =
9:1:8 MsWJenanifldnd1ues519813 N:P,Os:K,0 WiNv03AN1#BaN1351M01M1T (RV3IAT129A) ¥in

Wlonandngauazanunsoansduyuadeadls 65% uazlinanauwnuannian
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TAseMsidy  Msasieussynswassassvionsia lvefanewugu
nsvaaaadl 1 msAmdeniiugueniilvg uuuaeiususl (Maternal line selection)

1. lauszynsveuriilngiuuuaneiugus (maternal line selection) 99u3u 2 angug Laud
aneug D1 Ju OP2 wag anewug D1 Ju OP3 fifinsnszarsiuansdnumsiidmdninusifiuduain
msuastug Juit 3 Weldidunumdunsufulseiussely

2. nsfndaniugiugvienialng wuvagiugua (maternal line selection) @1unsadnaiden

(% s s

Wuggnwaulny a1eiug D1 Ju OP2 NiAnYMEATIMILNUYINITAAEENTA T1UIU 28 113 wawiug

)

gnuanlval aneiug D1 §u OP3 91uu 13 11 egslsimudwesaniunisdadenaleiugneuiilvg
wuuaneugual uiiegu OP5 v3e OP6 aulaaneiugliiinnnuuususiu wagnemuneinIsAniden

= o Ll = 1 dy a 1 = < o 6 o [l a
FeeunsnilulaniuTeuiisumsiui waginsganiaugn ielaueveiduiugiusiiinivensyivnis

Y

nuasioly eglsinmunisinuinvemeuiilvg fdediinluzesnistuvesdu S (msms) inlisag

v AY o v ¥ a

Dundudafawdediiugd daldedrinauuas wazeaamglisewnndy 5-15 °C Wunian 30-60 Ju F9as
o § va =3 IR v A o e @ Ly °o A L v % ' e
ilvianwaala deliunisdndeniugveniilngdesdiunmsdoiioddiaiuulivesniy 4-5 U 39z
Ioaeiugnmnzauiluldlunsieudisuiugegianios 2 959 6-7 U Feagliiuguusinlng Tu
swanmsiLdunsAineinsdudenisdundulunesiiluaiiieanszeznainisindoniuguenialvg
N1NARBIN 2 N1INAGBINITAT BN e UGl

1. lausgansveniiivgjanuaunladinnisasivenialugaeiugun su FL 97w 5 Anay

Tawn ANWE Fernanda x Buccaneer, Cavalier x Minerva, Cavalier x Annika, Annika x Cavalier wag
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AANUIN

.-

AwaWIn N anvalzdvedllowan (corm flesh colour) Ladiiae (purple) (418) waziile

Awides (yellow) (v27) Mdunasinnisuszdiunuguasnislduszlegtvaaiion

AMWHUIN ¥ dnuauzdveilewdan (corm flesh colour) Liadu13 (white) (418) tilodwun (pink) (Na19)

wazLilodunaiag (red-purple) @) I dunaannisUssdiviuguwaznislduszlevsiveuiion

MWHWIN A Snvaizvesiumaiugng. 227-6 Milunaanmsfinwduunanvasiugnssulaedugiu

epweuiumaluLUaTIuTINiug (Ex situ)
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AMAUIN ¢ TunAasiu 19.1-9 uazna.10-6 Milunasinnisnaaeuiugiunagnuauioddly

LWUaILNYAINS
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