nsvagauviaNid lugiivensznenaniandndimiunisusinasauazudsgy

The Selection of Onion Varieties in In- and Off-Season Production
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ABSTRACT

This study was conducted in the farmer farm at Maewang and Praow district and
Royal Agricultural Research Center (CMRARC) in Chiang Mai during the 2012-2013 in and off-
season. The experiment included eleven varieties imported from Netherland (Cavalier,
Sirius, Minerva, Buccaneer, Colossus, Annika, Sweet Uno, Lucinda, Fernanda, BO-14 and BO-
15) and one Thai variety (Superex). All experiments were designed to accommodate a
RCBD. Variables used to measure performance include growth, vyield, physical
characteristics and quality attribute. Results showed that irrespective of the location, the
productivity of Sweet Uno and Cavalier varieties (8,267 and 8,0267 kg rai* respectively) was
higher than the other varieties during the in season. The bulb weight, the bulb diameter
and length, the total soluble solid (TSS) of these varieties were higher than the Superex
variety. The bulb shape of these varieties was found to be flat globe, broad and globe. In
Praow, the bulb firmness, pH, TSS and percentage of dried weight was higher in the
Minerva varieties (8.5 wag 8.3 °Brix respectively) than those observed in Superex in other
locations. In turn, during the off-season, the productivity of Fernanda, Colossus and BO-14
varieties (8,899, 6,973 and 6,789 kg rai’! respectively) in all locations were higher than the
other varieties. Number of leaf bases of Fernanda, Colossus and BO-14 varieties were 8
scales. Bulb shapes found in these varieties included rhomboid, broad, slobe, broad elliptic
and spindle shapes. The bulb diameter and length of the varieties Fernanda and Colossus
were bigger than those measured in other varieties. Relative to other varieties, the TSS (12

and 8.1 °Brix) and bulb firmness (2.34 N) of BO-14 and Minerva were the highest.

Key words: Variety, production, quality, in-season, off-season, onion.
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Table 1 The average of weight/head and yield of each onion variety at three locations in
Meawang (MW), Praow (PW) and ChiangMai Royal Agricultural Research Center
(CMRARQC).

Weight/head (g) Yield/rai (kg)

Varieties Year 2013 Year 2014 Year 2013 Year 2014

MW/off  PW/off CMRARC/in CMRARC/off ~ MW/off PW/off CMRARC/in CMRARC/off

Cavalier 22.6 bc 37.5c 307.8 abc 64.9 c 176 c 1,044 ¢ 8,0267 ab 2,520 e
Sirius 243 bc 424 bc 2835bcd 114.1 abc 91 c 1,232 bc 6,869 ab 5,872 bcd
Minerva 29.6 abc 39.8c 249.9 cde 99.3 bc 392 b 1,192 bc 7,061 ab 3,187 e
Buccaneer 40.5a 526ab 211.7 ef 92.0 bc 624 a 1,320 abc 6,587 bc 4,627 cde
Colossus 339ab 53.0ab 251.1 cde 156.1 a 398 b 1,564 ab 6,547 bc 6,973 ab
Annika 20.0 c 41.6 bc 264.5 bcde 67.4 c 94 ¢ 1,128 ¢ 7,221 ab 3,219 e
Sweet Uno 36.3ab 419bc 3151 ab 134.0 ab 392 b 1,208 bc 8,267 a 6,688 bc
Lucinda 28.1abc  408c 183.1 f 74.6 c 264 ¢ 1,096 ¢ 5,040 cd 3,843 de
Fernanda 34.9 ab 62.0a 227.2 def 160.9 a 123 ¢ 1689 a 6,413 bc 8,899 a
Superex 26.1 bc 40.0 c 3513 a 142.5 ab 66 C 592 d 7,365 ab 5,893 bcd
BO-14 1704 f 113.5 abc 4,333 d 6,789 abc
BO-15 83.4c 5,707 bcd
P<0.05 % % xx %% *x *x %% %%
CV. 28.16 15.77 11.48 21.59 51.90 21.08 11.46 19.84
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* = Means followed by the same letter in column are not significantly different but mean
followed by different letter in column are significantly different at the 95% (P<0.05) by
the DMRT.

** = Indicates significance at the 99% (P<0.01) by the DMRT
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(mﬁwﬁ 2)

drupnuevenmvgnivantugadmiuuslnaaauazudssy U 2557 wudmiug Colossus
fanuenveiadeiniian 92.8 uu. lidANUWANA19NTUS Fernanda, Cavalier, Annika,

Sirius A% Buccaneer @elANNE1IFIREY 91.8, 88.2, 87.9, 86.8 LAy 85.0 UN. ANNAIAU LAY

an

=3)

AUBANAINIINTUG Minerva, Sweet uno, Lucinda Wag Superex ag1ailitlydnAtyganisad

=

#ug BO-14 fimmenivesiiadeesiian 68.0 ui. (519 2)

dunugvesvionsiilng Mgl 2556 1 o.usina iU Fernanda finuenivesiiade
unilan 52.4 . Liflanausnsnaanniiug Lucinda, Annika wag Superex dafinnmeniiiade
485, 45.7 uaz 45.7 wy. MUY ulrsuanssniugBueeiifedABameada (e
2)

vesluafiugnil 8310 s Fernanda fimnuenvesiiadesnnign 57.9 uu. L
ANNLANA199INITLG Colossus, Buccaneer WAy Sirius @4fiAueNIviade 56.7, 54.7 uag 535
1, AR UATANLANA1991NITLE Superex uazUgBUBEsTTAAyM9ETA (9197 2)

a

enilugivan

Y

=

U 2557 DAudideinunsvaiadedini g Colossus fiAue1Ivei

waganign 91.2 wu. lifianuunnd199niug Cavalier, Sirius, Buccaneer, Annika Wwag

9(1.HMInAgeuRENN I InaonszengManandmsumsUs Inaaauazuisgl 13



Fernanda 93mnueniedy 87.7, 86.4, 84.7, 87.6 way 90.7 Ui, AINAINU LALAIIULANANG

91N1US Superex kaviugauoglidudAyEmEda (115199 2)
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Table 2 The average of bulb size (width and length) of each onion variety at three
locations in Meawang (MW), Praow (PW) and ChiangMai Royal Agricultural Research
Center (CMRARQ).

Bulb size (mm)

Diameter Length

Varieties
Year 2013 Year 2014 Year 2013 Year 2014

MW/off PW/off CMRARC/in CMRARC/off MW/off PW/off CMRARC/in CMRARC/off

Cavalier 323dc 39.8¢c 85.1b 84.7ab 29.5¢ 46.9 cd 88.2ab 87.7ab
Sirius 321dc 4l4bc 825bc 825 bc 40.8 cde 53.5ab 86.8ab 86.4 ab
Minerva  36.6 abc 40.9 bc 80.3bc 79.9 bc 34.1 efg  48.4 cd 749cd 749 cd
Buccaneer 40.5ab 438bc  73.8cd 73.8cd 38.1 def 54.7 ab 85.0ab 84.7 ab
Colossus  36.0 abcd 44.7 ab 79.0 bc 78.5 bcd 33.1 fg 56.7 ab 928a 91.2a

Annika 295d 403c 799 bc  79.9 bc 45.7 abc  52.0 bc 879ab 87.6ab
Sweet Uno 40.8 a 427bc 9443 9333 443 bcd 46.7d 73.7cd 73.7cd
Lucinda  34.1bcd 40.7bc  69.6d 69.6d 485ab 478 cd 81.2bc 81.1bc
Fernanda 37.8abc 479 a 74.4cd 744 cd 5243 579 a 91.8a 90.7a

Superex  33.6dc 425bc 950a 930a 45.7 abc 44.0d 744cd 744 cd
BO-14 76.5 bcd 75.7 bcd 68.0d 679d

BO-15 75.1 bcd 68.2d

P<0.05 o * o > *x * *x *x
CV. 11.49 6.08 5.03 573 11.35 6.48 4.68 5.05

* = Means followed by the same letter in column are not significantly different but mean
followed by different letter in column are significantly different at the 95% (P<0.05) by
the DMRT.

** = |Indicates significance at the 99% (P<0.01) by the DMRT

2.2 sUnssvamauialug)

M InaaeuRugveumlglugadmivuslanaawasulssy U 2557 wazn1svadeu
wugnoulngiusnzalunisugniitenszanenandnuenggdmiuuilnaaauazuussy U 2556-
2557 wudmeuilngnniugluiinnuuansiamadnuaesusne Svangdnuagsduiu laun
é’ﬂwngﬂiﬁumuﬁ 2 vivensanauuuy (flat globe), 'gU'ﬁ'NLLUUﬁ 3 yEevssAlvATIA LY
(Rhomboid), 'gU'ﬁ'NLLUUﬁ 4 %399159n179 (Broad), 'gU'ﬁ'NLLUUﬁ 5 vivensenay (Globe), UTIUUY
7l 6 i3onan3 (Broad elliptic), JUs19uuuTl 7 1130 3Ul4 (ovate, elongated oval) uag FUsIaUUUT

8 MIDNTINTTAE (Spindle) (MFNT 3 LazNIWNLING 1)
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2.3 NIAVDINDUII QY

PnMmageuiugvenmlvglugadmivuslonaauazudssy U 2557 awnsaves

o

veumIlng) WUIUG Superex dlnIA Over WHBINNTIGA 36 9 LBlUSeuiguiuRugdy, W

[y

Minerva $N3AT 0 WAewNign 27 9, Wug BO-14 sy 1 wdeunniian 29 7, iy

»Na sNa

Y

Buccaneer $lnsav 2 lABINNTign 14 ¥ uagsiug Buccaneer fingavi 3 ladsanniian 7 W
(A57971 3)

dmsuiugvesilngfivinzalunisgn enszaenandnuenggdmivuilnnanuas
wsgd U 2557 wuddlewSoudiouiuiug Superex daduiugiuiouiiiou wensiilngiug
Colossus, Sweet uno kay Fernanda 3Lnsasa Over Lagauﬁﬂﬁqm 19, ﬁuﬁ: Sweet uno fLN5A
1 0 1dzanniian 7 1, Wug Fernanda fnsesh 1 WwAsundign 20 %, Wug BO-15 finseth 2

WABNINTGN 28 3 Wagiug Cavalier nsaTa 3 WABLINTEN 44 93 (1157199 3)

Table 3 The average of bulb shape and onion grade of each onion variety at three
locations in Meawang (MW), Praow (PW) and ChiangMai Royal Agricultural Research
Center (CMRARQ).

Bulb shape® Onion grade (bulb/1 m?)P°

Varieties Year 2013 Year 2014 CMRARC/In 2014 CMRARC/Off 2014

MW/off PW/off CMRARC/in CMRARC/off Over 0 1 2 3 Over 0 1 2 3

Cavalier 4568 68 45,6 45,6 20 18 16 7 0 0 0 1 9 44
Sirius 6,8 6,8 5,6,8 4,5,6 14 18 17 11 1 0 211 21 22
Minerva 5,6,8 6 2,5,6 2,5,6 16 27 14 4 0 0 0 3 14 38
Buccaneer 3,456 56,8 5,6,8 5,6,8 7 17 15 14 7 0 0 4 15 35
Colossus 36,8 56,8 6,7,8 6,7,8 4 20 16 10 6 1 6 9 11 26
Annika 6,8 6,8 2,6,8 2,6,8 13 21 16 8 2 0 0 0 6 32
Sweet Uno 4,5,6,8 4,68 2,5 2,5 15 24 14 3 4 1 7 11 10 25
Lucinda 5,6,8 6,8 5,6,8 5,6,8 6 16 22 9 3 0o 1 2 9 42
Fernanda 3,4,5,6,8 5,6,8 5,6,8 5,6,8 15 21 11 7 4 1 6 20 19 15
Superex 5,6,8 5,6 4,5 4,5 36 12 4 2 0 0O 5 16 17 20
BO-14 4,5 4,57 1 20 29 8 1 0 0 9 25 25
BO-15 4,5 0 0 7 28 28

*The bulb shape was measured on a 1-9 scale of mature onion. The following scale (IPGRI,
ECP/GR, AVRDC, 2001): 1 = flat oval, 2 = flat globe, 3 = rhomboid, 4 = broad, 5 =
globe, 6 = broad elliptic, 7 = ovate (elongated oval), 8 = spindle and 9 = high
top.
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bOnion grade was measured on 4 grades; Over = >8 cm, 0 = 7-8 cm, 1 = 6-7 cm, 2 = 4-6

cm, 3 = <4 cm (Export grade = 7-9 cm)
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2.4 JIUIUTUVDINDUA 1Y

] o

nsnaaeuiugreniilvglugadmiuuilaraauazudssy U 2557 Audnuiutuves

[

vouilug) wudl Wug Lucinda Hdwiutuedennnign 119 du lilaanuuand199niug

]

'
Y v A

Superex FadwiugilSouiiieu uadlanuwanssiudiuiugouedalided Aydoneadn duiug

EN

ol

Sweet uno HTWUTURANURETEA 9.1 T (M157199 4)

dwsuiudvenmingivanzaulunisign  ienszanenandnuengadmsuusinnanuay
wUs3U U 2556-2557 wudwewialngiivant 2556 N1 9.4ai319 Wug Sweet uno HT WUt

d‘ gj a 1 £ (3 U a‘d' 1 1 U (3 .
wniign 7.4 Fu liiAuwanE1991niug Superex wasiugay walAuuANA991INTLS Annika
DU HTydAYN19EDF FIIUIUTUREE 5.8 T (1151991 4)
) Val cs' 9 YA A o & a e{' & P

veuilnaivanil 8.w317 Wu§ Buccaneer dFutwRGUNNTan 7.8 Hu lillay
LLG\ﬂGiNMﬂﬁuS: Lucinda, Fernanda, Colossus, Sweet uno wag Lucinda f9H31uUTURRY 7.6,
7.6, 7.6 uaz 7.4 FU AINEIAU WALAMULANGAININAUG Minerva, Cavalier uag Superex ae14dl
o o U aa 1 %] & a o 3 Qll vV d' gj d‘
WodAeyneadia duiug Superex I3 unuduaiiotesiian 6.8 Tu (A15199 4)

veulngiiugnd 2557 Ngudideinunsvatadeddvil Wug Sweet uno T wIutuade
MHﬁ’qw 8.7 U Iajﬁmmummx‘imﬂﬁuﬁ BO-15, Fernanda, Cavalier, Colossus, Superex,
Minerva, Lucinda kag BO-14 @slianuiutuwadey 8.4, 8.2, 8.0, 8.0, 8.0, 7.9, 7.7 waz7.5 Ju wadl

AUBANAINIINTUS Sirius kazAnnika agslitiedAgBan1eada dauiug Annika d9uiutuaie

Weeiign 6.7 W (5199 4)

2.5 mmuﬁmﬁamawauﬁ'ﬂwqj

msnagouituseutilvalugadmivuilneanuasussy U 2557 Fuermuiioves
veuwilvy wuliiug BO-14 fenuwiuwdewdeinniian 235 N lifienuuensisainiiug
Fernanda, Sirius, Superex, Cavalier, Lucinda, Buccaneer Wag Annika ﬁmﬂmmmﬁmaﬁ'a 2.28,
2.27, 2.27, 2.25, 2.25, 2.24 uag 2.23 N aUd0U WALAIUUANAIINAUG Sweet uno uae
Colossus agnsditedndnyyaadin duiug Colossus uniudewndetosiian 2.20 N (39
4)

dwsuiugvesilngfivnzadlunisgn  enszaenandnuenggdmivuilananuas
wis3U B 2556-2557 wuih vewralvajfiugnd 2556 7 e ug Minerva fnnuwiuilande
wniign 233 N liflennausndnaainifus Femanda, Sirus, Superex, Lucinda, Cavalier,
Buccaneer Way Annika dsflmnuutuiioiady 229, 2.28, 228, 226, 2.25, 2.25 uay 2.24 N
MINATU WATIAUUANGAIIINAUG Sweet uno wag Colossus egeiltiudAnveaia diuiug
Colossus fauuiuiondetosiian 2.21 N (snsfl 4)

ouilugiugnil ewd1n Wus Superex Fuuiufiisuidiou famuuvuiewndenn
ﬁqm 2.37 N ldfienuusnsngainiiug Buccaneer, Colossus, Annika, Fernanda, Cavalier wag
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Sweet uno Feflauutuiiowds 2,32, 2.32, 2.32, 2.30, 2.28 waz 2.28 N mua1su uAda

o w

LANFINNAINHUS Minerva, Sirius wag Lucinda agailtydAynneadii duiug Lucinda dA1uuuy
\WewdetosNign 2.23 N (1151991 4)

fa o IS

vewrialvgiiugnd 2557 Agudideinumsvaradedvsl Wus Minerva uay BO-14
LLﬁuLﬁaLa'ﬁwmﬁqm 234 N LaifiAa1uunns1991nWug BO-14, Sirius, Fernanda, Superex,
Lucinda, Cavalier, ~Buccaneer Wag Annika 8fiaanuuuiiiownds 233, 2.27, 2.27, 2.27, 2.25,
2.24, 2.24 wag 2.24 N 9UFIGU WATAIIULANAI9AINTUT Sweet uno kae Colossus e

v o

WedAgyneatin duiug Colossus Innuudulllowdetosfign 2.21 N (1151991 4)

Table 4 The average of fleshy scale leave and bulb firmness of each onion variety at three
locations in Meawang (MW), Praow (PW) and ChiangMai Royal Agricultural Research
Center (CMRARC).

Fleshy scale leave Bulb firmness (N)

Varieties Year 2013 Year 2014 Year 2013 Year 2014

MW/off PW/off CMRARC/in CMRARC/off MW/off PW/off CMRARC/in CMRARC/off

Cavalier 6.2ab 68c 9.9 bc 8.0 ab 225ab 228ab 225ab 2.24 ab
Sirius 6.3ab 7.1bc 9.8 bc 7.3 bc 228ab 226 b 2.27 ab 2.27 ab
Minerva 69ab 7.1bc 9.9 bc 7.9 ab 233a 227b 2343 2343
Buccaneer 7.0a 7.8a 9.6 bc 7.3 bc 225ab 232ab 224 ab 2.24 ab
Colossus 73a T7.6ab 9.7 bc 8.0 ab 221b 232ab 220b 221b
Annika 58b 7.2bc 9.8 bc 6.7cC 220 ab 232ab 223 ab 2.24 ab
SweetUno 74a T7.4ab 9.1c 8.7a 222b 228 ab 222 b 222 b
Lucinda 69ab 7.6ab 119 a 7.7 abc 226ab 2.23b 2.25ab 2.25ab
Fernanda 70a T76ab 9.9 bc 8.2 ab 229ab 230ab 228 ab 2.27 ab
Superex 6.7ab 68c 11.1ab 8.0 ab 2.283ab 237 2.27 ab 2.27 ab
BO-14 9.8 bc 7.5 abc 235a 2.34 a
BO-15 8.4 ab 233a
P<0.05 * * o *x * * * *
CV. 11.03  4.26 7.85 6.95 227 258 2.19 2.28

* = Means followed by the same letter in column are not significantly different but mean
followed by different letter in column are significantly different at the 95% (P<0.05) by
the DMRT.

** = Indicates significance at the 99% (P<0.01) by the DMRT
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2.6 Usunuvaaudsiiazaneunld wiaanunanu (TSS)
nsnaaeuiugenidvglugadwsuuilaeaauazudssy U 2557 euAMUIIUYEY

viowsialvg wuiniug BO-14 fannuvmnuadsinndign 12.3°Brix fennauansnsanniiug Superex

v ¢

P BTV ! =
FUUTUNUGUIBUNYULAE UG

9

dUpY

Y

195188N

[y

Wi dastus Fernanda fmnumnuads
Weeiign 7.7°Brix (113199 5)
dwsuiudvenmilngvanzaulunisugn  ienszanenandnuenggdmsuusinaanuay

us3U U 2556-2557 wudmessialvgiiugnt 2556 1 8.uiine Wug Lucinda fiarummnuedeunn

v Y

[

ﬁ’d(ﬂ 8.7°Brix MifiAuLANAI99INALS Minerva %@ummmmmaa 7.9%Brix WANAILLANAINDTA

9

o a aa

g Superex wagiugdueenaiiodfyBmnaadi dwuiug Colossus mnuvuladetiosiign
6.3°Brix (5147 5)

euilnaiivan? 8wy Wug Lucinda fanuviiuedeniniign 8.1%Brix hifiaany
LANFINAINHUT Minerva B98AUMILRAY 7.6%Brix WATAULANANAINTUT Superex haviug
= I Nv o o a aa 1 v 6 I a 4 N o . d'
auegrailfydAgdmneaiia duiug Fernanda Innuvuiedeesiign 6.0°Brix (AN5199 5)

veulngiivgnd 2557 Naudideinunsvatadiodiuil Wug BO-15 fAuminuaienn
ign 12.3%Brix Lifianuuwnnsngainiiug BO-14 Fellmnuminuiads 12.0%Brix WATAIUEANG199IN

v o e ! a v a aa ! v 6 I a 4 a
U3 Superex LA WUTDUBYWUUYEAIAYLINIENR FIUNUT Superex HATMUANULLAYUBYYIER 6.8

°Brix (miwﬁ 5)

2.7 Armnudunsa-ane (pH)
manegeuiugenilnglugadmsuuilaeanuazuuszy U 2557 suanudunsadusng
(pH) vesviomsialvy wuiwiug Cavalier fmnuidunsafiusaadennign 6.3 liflanuunnsis
NS Minerva wag Superex dsimnmidunsafiudiaads 6.7 uaz 6.2 muddy usdiany

[

LLG]ﬂGiNmﬂﬁuq Annika, Sirius, Colossus, Fernanda, Buccaneer, Lucinda, BO-14 Way Sweet
uno egeiitfuddnyBansadia dawiug Sweet uno fanudunsaliusaadetesdian 5.4 (13
i 5)

dvsuiiuguewilngfivnzanlunisgn  ensvanenandnuenggdmiuuilnaanuay
wls3U U 2556-2557 wudmewvilnafiugnt 2556 7 e.uing Wug Cavalier simnandunsaidy
AaRABINNTIaN 6.1 TANUUANANNINTLE Superex wagiugduseslitiddaydwnaatn dauiug
Lucinda fienanfunsadusandedesiian 5.6 (5197 5)

vewvhlngifivgnl 8.m31 ius Minerva fimnsidunsaidusnandenndign widu 6.1 la
firauanensaniiug Sirius, Buccaneer wag Cavalier danudunsaidusaade 6.0, 5.9 uaz

Y v a Ly

5.8 MINANU LLGIQJF]'J’WZJLLG]ﬂG]’]Q?]’]ﬂWUﬁ Superex LLa‘”‘WUﬁE]U’E]EJ’N Hedn igsmmaaﬁa ANy

2N

Fernanda mmmLﬂuﬂimﬂummaauaawqm 5.6 (3197 5)
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s

wounlngNugny 2557 Agudiveinvasnaradeslnd Wug Superex Faluiug
= = a < < 1 a a - (= 1 v 6 .
Wisuiiey danudunsadusisadeniniign wirdu 5.8 lliauwnns19ainiiug Minerva wag
Cavalier fimnudunsaidunsads 5.7 uag 5.6 wATAURANAIIIINTUG Buccaneer, Lucinda,
a @ U QI

BO-14, BO-15, Sweet uno, Sirius, Colossus, Fernanda wag Annika 98198 Wgd1Agy89n19ad

dauiug Annika fianudunsadusiuededesiign 5.0 (115199 5)
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Table 5 The average of total soluble solids (TSS) and pH meter of each onion variety at
three locations in Meawang (MW), Praow (PW) and ChiangMai Royal Agricultural
Research Center (CMRARC).

TSS (°Brix) pH
Varieties Year 2013 Year 2014 Year 2013 Year 2014
MW/off PW/off CMRARC/in CMRARC/off MW/off PW/off CMRARC/in CMRARC/off
Cavalier 74bc 7.1bc 83bcd 7.6 def 6.1a 5.8 abcd 6.3 a 5.6 abc
Sirius 6.8cd 65cd 79 cd 7.0 ef 57 bcd 6.0ab 59c 51e
Minerva 79ab 7.6ab 8.8 bc 8.1 cd 58bcd 6.13a 6.7 ab 5.7 ab
Buccaneer 7.4bc 73Db 8.2 bcd 8.7 bc 59 bc 5.9 abc 55d 5.5 bcd
Colossus 63d 6.1d 8.0 bcd 7.2 ef 5.8 bcd 5.7 cde 5.6d 51le
Annika 7.1bcd 6.4d 7.9 bcd 7.4 def 5.7 bcd 5.7 cde 6.1b 50e
Sweet Uno 7.1 bcd 6.1d 8.5 bcd 7.8 de 56d 56de 54d 5.2 de
Lucinda 87a 81la 89b 9.1b 59b 57de 55d 5.3 cde
Fernanda 64d 6.0d 7.7d 7.3 ef 57cd b56e 5.6d 51le
Superex 6.6cd 6.1d 7.8d 6.8 f 57cd 58bcde 6.2ab 58a
BO-14 123 a 120 a 55d 5.3 cde
BO-15 123 a 5.3 cde
P<0.05 o o o *x *x *% *x *x
CV. 8.04 673 5.11 4.66 2.03 2.84 1.61 2.71

* = Means followed by the same letter in column are not significantly different but mean
followed by different letter in column are significantly different at the 95% (P<0.05) by
the DMRT.

** = |ndicates significance at the 99% (P<0.01) by the DMRT

2.8 Aidanvaswauialug (L*, a* was b*)
nsnaaeuiugreniivgluggdmsuuilaeaauazusgy U 2557 auenauaing (L)
yosioNsiilvg WuIiug Minerva fld1 L* 1dsanndign 99.34 Tanuunnsneiniug Superex
uayiugduegiituddyBameada dufug Colossus T L* ladetosfian 86.43 (5197l 6)
dmsuiiuguewilngfivnzanlunisgn  ensvanenandnuenggdmiuuilnaanuay
wUs3U U 2556-2557 wuimesvilugmnanewugiiugnd 2556 7 e.usins fld L* lsiflanuuansng
n9adn IaeWug Minerva fiAn L* Ladesnniign 99.32 dausfug Fernanda ff1 L* 1adetiosiian
86.45 (751471 6)
veuiluafiugndl 8.m317 Wug Minerva i L* wdesanndign 94.55 laiflmnaumnsinggin

ﬁué Fernanda, Lucinda, Colossus, Superex Wag Buccaneer WA L* @@y 93.59, 93.51,
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93.08, 9234 WAy 91.66 MNGINU UANAULANAIIINAUT Sweet uno, Annika, Sirius wae

Cavalier agelidadAgyn1eadia wagiiug Cavalier den L* wdutasdign 86.11 (1157197 6)
fa o IS

veulngiiugnd 2557 Arudideinunsvatadedivid Wug Minerva uag BO-15 den L*

Y

waguNgn 98.50 Lflanuwansineanniiug BO-14 Fadlen L* tafy 98.25 uilAmuuanseain

o w

Wug Superex wagiiugaustalitedAndmeada duiug Colossus A L* waetiaefign 86.25
(9115199 6)
nsnaaeuiugrenvia g luggdmsuuilneanuasulssy U 2557 muadden (-a%)-uwnd

(+a%) veweuilng wuIiug Superex FadunugiSeudiou T a* wasundian 9.64 3

o w

ANUBANAINIINTUTaURE 1 EITedAYEmINEda daiug Annika e a* wdedesniagn 3.05
(915199 6)
dwsuiugvenmilngivanzaulunisugn  Wenszaenandnuenggdmsuusinaanuay

wUs3U U 2556-2557 wunveniilngnniugiugny 2556 1 .uiiae de1 a* Ludiaauwnnenems

3 E]
atRINIUG Superex uaziugdY tnuug Superex 1A a* WWABLINTEA 9.62 duiug Annika &
A1 a* Whgleeiian 3.04 (1157199 6)

veuilnaiiuan? .mi13 Wug Annika fifn a* WwAsuniian 10.88 lidauwnneneain

'
o v Aa

v ¢ a1 PN a ' Y o el | A
WUg Fernanda A1 a* LaaY 8.57 WANAIULANATNIINNUY Superex LAZNUTDUDE NUUBFIALYES

o

V9D diug Minerva fiAn a* WwastaeNgn 2.18 (9113199 6)

[

weniigiugnd 2557  MAudideinuesnasndedval g Superex  Faduiug

9

v 6

bl ) ISP = d‘ IS ! o el 1 No o o a aa !
WIgueu 4 a* WRAYUINNER 8.75 HATULANANIMNNUTBUDYWHULEIALYEINWEANR FIUNUT

9

Colossus, Sweet uno waz BO-14 il a* WdetaeNan 3.25 (115197 6)

1%
o

nmsnegeuiugreniinglugadmiuuilnaaauwaziusgy U 2557 sumdmaes (-b¥)-1

R (+b%) vaawenidlvig) WuIug Buccaneer didn b* wdsunyian 22.57 liinnuwansieiv

v ¢

INWUT Lucinda HA1 b* ey 2235 WANAUUANGANAINTLS Superex Waziugauagnel

]

'
o v a ] v 6

WedAgyganeada diuiug BO-14 1A b* waetieeiign -4.15 (115199 6)

v 9

dwsuiugvenmingivanzaulunisugn  Wenszaenandauenggdmsuusinaanuay

wUsgU U 2556-2557 wudwenilngiugny 2556 91 84319 Wug Buccaneer i1 b* 1adgsn

6

Vgn 22.61 lLiflanuuansneaniug Lucinda 31 b* @dy 2238 wsidiauuandeainiug

]

'
o w Aa

Superex azitusduseiitodfyBumeain daius Minerva fid b* LadevoeTign -4.29 (1579
i 6)

velvgfiugnil 0.m517 Wug Lucinda Sk b* ladesnndign 20.67 laifirnauaneinemin
ﬁué: Sirius, Annika, Buccaneer, Cavalier, Fernanda wag Colossus &A1 b* LQ%EJ 19.26, 18.96,
18.20, 17.97, 17.87 waz 17.80 MUA1AU WALAULANFIAINTUG Superex ag Minerva 98144
tfoddnyBaneadd wagiug Minerva S b* astiosiign -3.00 (5137 6)
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veulngNugnl 2557 Naudideinunsvaindedivg W

a0

Lucinda #A1 b* wwaguin

Y

¢
Q
3
a a ' YR o A o v a aa 1 o & .
‘V]Ej@l 22.75 llﬂ')']llLLmﬂm'Nﬂ']ﬂwuﬁq Superex LLag‘W‘Uﬁq@uaﬂqﬂﬂJu&aq AN NG a?uwuq Minerva

uaz BO-14 i b* ladevioedign -4.25 (A5l 6)
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Table 6 The average of peel colour (L* , a* and *b values) of each onion variety at three
locations in Meawang (MW), Praow (PW) and ChiangMai Royal Agricultural Research
Center (CMRARQ).

Peel Colour

L* a* b*

Varieties

Year 2013 Year 2014 Year 2013 Year 2014 Year 2013 Year 2014

MW/off PW/off CMRARC/inCMRARC/off MW/offPW/off CMRARC/inCMRARC/off MW/off PW/off CMRARC/inCMRARC/off

Cavalier 91.65 86.11c 91.63d 90.75 d 3.74 628 bc 3.76d 450 de  16.65 bcd17.97 ab 16.61d 16.75d

Sirius 9093 86.28c 90.88d 91.00 cd 6.35 7.19bc 6.38c 525cd 1809 bc 1926 a 18.00 c 17.75 cd
Minerva 99.32 9455a 99.34 a 98.50 a 349 218d 349d 3.50 ef -429e -300g -429¢ -4.25 ¢
Buccaneer 90.04 91.66 ab 90.11 de 90.50 d 6.33 691bc 637cC 7.25b 2261a 1820ab 2257a 21.50 b
Colossus  76.41 93.08ab 86.43 f 86.25 e 336 692bc 3.30d 325f 12.88d 17.80ab 12.82f 12.75 f

Annika 89.94 88.37 bc 89.93 de 89.75d 3.04 1088a 3.05d 350ef  1875ab 1896a 1875b 18.25 c
Sweet Uno 92.24 88.88bc 9221 c 9275 b 3.63 6.42bc 3.66 d 325f 14.16 cd 1552 bc 14.15e 14.75 e
Lucinda 9249 9351ab 9244 c 92.50 bc 6.10 597bc 6.13c 575c 2238a 20.67a 2235a 2275 a
Fernanda 86.45 9359 ab  86.47 f 86.75 e 7.83 857ab 781lb 7.25b 13.95d 17.87ab 13.92e 13.50 f

Superex 89.14 9234 ab 89.15e 89.75d 9.62 506cd 9.64a 8.75a 16.57 bcd 1291 c  16.53d 16.75d

BO-14 98.24 b 98.25 a 3.48d 325f -4.15¢ -4.25¢

BO-15 98.50 a 3.75 ef -4.50 ¢
Qv. 1199  4.02 0.57 0.86 16.3  36.37 9.62 9.98 18,52  14.81 294 4.67

* = Means followed by the same letter in column are not significantly different but mean
followed by different letter in column are significantly different at the 95% (P<0.05) by
the DMRT.

** = |Indicates significance at the 99% (P<0.01) by the DMRT

duwdenvesauialug (ngud)

nmsnegeuiugreniinglugadmiuuilnaanuwazuusgy U 2557 snudiivemeurilg
wudmeuiilngmnanevusidgfondudivies egseniningud 23C-25C sniuiug Minerva
uaz BO-14 FeilAuudenidudun egsewinangud 155C-155D (197l 7)

dmsuiiugnewilngfivnzaslunisgn  Wensvanenandnuenggdmiuuilaaanuay
wUs3U U 2556-2557 nuiwmensiilvainnaneusiiugnd 2556 7 o.usine TdEendudmdes o
$1119 23C-25C ncfusiug Minerva deifaRaudonidudun egseminangud 155A-155C (1579
7l 7)

vewhlvaynaneiusiiugndl o.mi1n fawdendudindes egsening 23C-25C snriuiug

Minerva FdidRwdonidudunn egnaud 155C (115197 7)
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wenilngnnaneiiu§nugnd 2557 faudidenuasvairadedni fdWdendudivies
BEI¥WINg 23C-25C anviusiug Minerva, BO-14 wag BO-15 aildRudoniduden egszninngy
& 155C-155D (151491 7)
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uay BO-14 Tafdilonailudu1y ogszninangud 155C-155D (An5199 7)

dwsuiudvenmilngivunzaulunisugn  ienszanenandnuenggdmsuusinaanuay

(%
aa A

wUs3U U 2556-2557 wuiveuvaivnaneiugnuany 2556 1 a.4ah19 wae 8.ns1n ddilena

9 Y

Judunn eagsewiningud 149D-150D sniuniug Minerva uay BO-14 Fsfidiilowaiduden of

seminengud 155C-155D (9131471 7)

'
= =

wenmlngmnaneiugiugnd 2557 Aaudideinvasvaradedvil Tddenadudun o

1
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' [
v 6 = aa A

seinengud 149D-150D sniiuiug Minerva, BO-14 wag BO-15 Zsfidiilowatdudv ogszning
ngNa 155C-155D (151471 7)

Table 7 The colour chart of onion varieties was cut into small cube pieces in different time

period at CMRARC.

Colour Chart

Peel colour Pulp colour
Varieties

Year 2013 Year 2014 Year 2013 Year 2014

MW/off  PW/off CMRARC/inm CMRARC/off  MW/off  PW/off CMRARC/inn CMRARC/off

Cavalier 23C-24D 24C-25C  24C-25C 24C-25C  149D-150D 149D-150D 149D-150D 149D-150D
Sirius 23C-24D 24C-25C  24C-25C 24C-25C  149D-150D 149C-150D 149D-150D 149D-150D
Minerva  155A-155C 155C  155C-155D 155C-155D 155C-155D 155C-155D 155C-155D  155C-155D
Buccaneer 23D-25C 24C-25D 24D-25C 24D-25C  149D-150D 149D-150C 149D-150D 149D-150D
Colossus ~ 23D-25D 23D-25C  24D-25C 24D-25C  149D-150D 149D-150D 149D-150D 149D-150D
Annika 23D-24D 24C-25C  24C-25C 24C-25C  149D-150D 149D-150D 149D-150D 149D-150D
Sweet Uno 23C-25C 24C-25C  24D-25C 24D-25C  149D-150D 149D-150D 149D-150D 149D-150D
Lucinda 23D-25D 23D-25D 24C-25C 24C-25C  149D-150D 149D-150D 149D-150D 149D-150D
Fernanda 23D-24D 23C-25D 23C-25C 23C-25C  149D-150D 149D-150D 149D-150D 149D-150D
Superex  23D-24D 24C-25D 24C-25C 24C-25C  149D-150D 149D-150D 149D-150D 149D-150D
Po-14 155C-155D 155C-155D 155C-155D 155C-155D
Po-15 155C-155D 155C-155D
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T6 Annika I'7 Sweet Uno T8 Lucinda

<o

Figure 1. The bulb shape, size and peel-pulp color of each onion variety after harvested at

T11 BO-14

three locations in Maewang, Praow and CMRARC at Chiang Mai.
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Appendix fig. 1 Shape of mature dry bulbs (all Allium).
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