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ST BUUALIToANeenans Hibiscus sabdariffa linn. aglued Malvaceae 1AAgIfUieY
U1 Up %amﬁcy roselle waz jamaica sorrel durilialulsswanadonazduie (nd, 2548) @il
T duendegiusesndunen Fafudrureinduides (calyx) uaysausesu (epicalyx) @mnsaanAsLY
Tatintaataladus wastedudaanny (nilan, 2561) Twshdumenuifinsanaliiuas AHA vanewialy
Usnaige dhinedesin wew waziuined druvedlusouuazeenliusznauems

o

dsuinsuinude annsaiiluinlulowudu vietludsznevewns tidufladaldidetan
sluigniaglfindula Aivdesdeuiinduund dnsaluduliduigeieiosas 74 Usenaude nind
Tuiadaesay 309 Fudunsaluiiuiisrsniedeanisun valilld wazdluaiadosay 1.47 anaud?d
madunsalutufeuldtuiguidn wihiuudansaieuwinliuianinendniguidn waen
M (NsAnemansnIuwIe, 2557)

kosakowska WazAM£(2005) wuiinseiisuunsiivgnluyssmadiud dusumnsulumde
15.31-18.99 % waziinsalviiu 5 ¥da §ai palmitic, stearic, linoleic, gamma-linoleic kag alpha-
linoleic dmSunguainasea WuInil brassicasterol, campesterol, stigmasterol kag sitosterol lagil
sitosterol 1ussdUsznoundn GsUimamiiuvesnsndsunszuandatunuunasignuaniuas
Ay, 2525) wawiiugiiugn (Fawsuayiviang, 2557)

wa aa 3 v 9w Y ! [ d' a v 20 v o '
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5%

Yrsuiunldlunsuanloansald (Nzikon , 2011) 51ﬁuLu§ﬂﬂszL%sJULLmﬁqw%muvﬁaLwﬂﬁﬁa LAY
@13 Sitosterol ﬁwuluﬁﬂﬁummmﬁmwﬁa Staphylococcus albus wag Bacillus anthracis uaﬂf\]’m‘ﬁ
Haflqrisiudeslae (aninad, 2547)

nszidsunaaaigiivialddluneiniadeundodeutniou guvgi 18-35 ssrueaidoa
yumusonuLisdmsdlisouivihnds desnsuamanifiuiu Suldlufunnadin pH 6.6-6.8 Wuily
Tuas sonsenidleudu Tranasiimunzsonmswdaiivla 13 dalus Tussesiian 4-5 e eanneniile
91gld 120 Tu Ugnleeniswinunieveenwdn svezugn 1X1 wes gaugnAaieunsngirufsdmay
NTUAVINITINYAT(2557) ﬁmmmiﬁmzL%aULLmqﬁaami Aa N : P,O5 : K,O 5:1:4 IdLﬁamzL%UULLm
91gATu 1 1ieu Tdllogns 46-0-0, 18-06-0 n1 33 uar7.5 Alansusialinmaiu ienswideuunseny
2 way 3 wou Td 46-0-0, 18-86-0 uay 0-0-60 &n51 33, 7.5 waz 21 Alansusols muardudunssuisd
TnanAniazranuLuNINNIAsveNNAINT TIuaEdunuAosiniiitvesnunng (Hadduay
AlE, 2561)
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n15UFuUTNusNsEIREULAS(Hibiscus sabdariffa Linn.) iWanantgi
unAnge

nsmuTkarlszfiunssidsuunsiugiveuasinassmadelildnondouanintulumdags
fdunsnaaesfiquiidefivarudeass lasggniail 1 @mnau 2559 - funAs 2560) 2NAUNLANS
yaaesuvuduluudonauysal (RCBD) 7 17 n3swids wagiishuau 3 41 iHun1sugnivieuiisuidessu
uazAALEoNMUSLUULAUTIL (Bulk Method of Selection) wide 8 Wug Alvinandnwdnursadogs Téun
CRI 01 CRI02 CRI 03 CRI04 CRI05 CRI 06 CRI 07 kag CRI 08 aud1su ﬁﬁfwﬁmuﬁmﬁamﬁa
45.23 - 62.36 nn./l3 wazihindu 13.89 - 17.64 % nduiluvgnieudioy 2 ggniafuitugnisén
ga U Wedlnl@amneau 2560 - duiaw 2561 uagdamnau 2561 - du1an 2562) MUHLUNTNARBILUY
RCB 9 n333i3% 3 uay 4 91 sy wudh stusivangdmiudunowiiuglunsuulssiusiiiondn
thifuainudnio CRI 02 CRI 03 wag CRI 08 \lesaninandniudauigata 2 gauan 68.42 - 294.29
/s fnmaesguiulalunasiia Sdduluude 10.89 % £17.16 % Fwnnniwielndidssiuiug
Wisuiioy ganu v, (15.89 %) drusiugiimunzdmiuasusudssiududendnnduanuazusisie CRI
01 CRI05 uay CRI 08 Lesnilwandnndvansasionauagnduuiagens 2 gaUgn 1,980.51 -
3,837.83 nn./l3 waz 43.36 - 200.09 nn./ls mamardu fgrusesndunenlvg) mumé’uﬁh@uéﬂmﬁﬂ’jﬂma
LaggIuITRInenning wazndunu daiugilSeuinisugaudednl nandaudnuie 57.68 - 192.24
an/ls wanAnnduansINTaNa 176315 - 2.375.36 nn./l3 wasnanAAnduLis 29.36 - 87.03 an./ls
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waznasusuUUnURuLe lisusaundu lunguiusiuenzdmiudunsuifuslunsuiulsatugiie
wAminTuINWEA CRLO2' CRI03 waw CRI 08 wagnauusIINzdmiumM U siusiilendnnay
anuazuis CRI 01 CRIO3 CRI 05 waz CRI 08 luggmadl 1@EwAy 2561 — un31AY 2662) 511A13
Anidendugnuats.F1 lugeniad 2 (fueieu 2562 - nuaiud 2563) nuin dugnaauiinisasayiuleg
fanuatiianevesdnumrly ddu uasdndy lundugnuaniiugnainvieusiudilendntinduain
winfnandniudauts Usinashifu wagnduan gandaugnisdn Ao CRL 02 x CR1 08 waz CR1 03 x
CR1 08 lnofinondnudauiande 69.78 way 75.10 nn/lf Usnamiidu 11.50 uay 14.00 % Wawdn

'
= 1 =

NAUAALRAY 462.30 WAy 686.53 NN./lS ANUAIFU NANANNANNUIDINNDLUNUSAMUIZEINTUNS

] Q

s a = &

Ufudsaiudiflendnndvanuazuis Suandnnduiid Ae CR1 01 x CR1 05 uag CR1 03 x CR1 08
ilesaniinandnnduanuazUsinaueulnlsenuganiniugnisdn Tng CR1 01 x CR1 05 wag CR1 03 x
CR1 08 Hnandnnduan 399.06 waz 686.53 nn./ls Usuiaweulnlowiiiy 137.31 uag 121.72

UN/I99AU 100 N AINEIRY @uRUENITAN TranFaNFuanTINaNAREY 939.41 nn./lT nandanAuEn
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Abstract

Collection and evaluation of Roselle, local cultivars and introduced cultivars aimed to
obtain high seed yield and seed oil. Experiments were conducted at Chiang Rai Horticultural
Research Center. Randomized Complete Block Design with 17 treatments and 3 replications
was applied , by comparison and Selective breeding(Bulk Method of Selection) in the 1 growing
season (August 2016 - March 2017), it was found that 8 varieties presented high average dry
seed yield. Eight varieties were CRI 01 CRI02 CRI03 CRI04 CRI05 CRI06 CRIO7andCRI
08 ., respectively. The average dry seed weights were 45.23 - 62.36 kg/rai and the percentage of
oil was 13.89 - 17.64%. After that, eight selected varieties were planted in comparison with
commercial variety (the Sudanese Chiangmai variety), they were tested for 2 seasons (August
2017 - March 2018 and August 2018 - March 2019). Randomized Complete Block Design with 9
treatments, 3 and 4 replications were respectively applied. It ‘was found that the suitable
varieties for seed oil production were CRI 02 CRI 03 and CRI'08 because these varieties with
high dry seed weight in both seasons were 68.42 - 294.29 kg / rai, good growth and the seed oil
were 14.89 % — 17.16 % which were nearby or greater than the comparable varieties Sudanese
Chiangmai (15.89%). The varieties suitable for breeding or producing fresh and dried calyx were
CRI'01 CRI 05 uwag CRI 08 because the results of fresh calyx weight and fruit yield and dry
calyx weight yield were high in both seasons as follows 1,980.51 - 3,837.83 keg/rai and 43.36 -
200.09 ke/rai., respectively. These varieties had big base of the petals ; large diameter of fruit
and receptacle and thick calyx Which the comparable variety Sudanese Chiangmai had dry
seed yield 57.68 - 192.24 kg/rai., fresh calyx weight and fruit yield 1,763.15 - 2,375.36 kg/rai and
dry calyx weight yield29.36 - 87.03 kg/rai then breeding and selection of roselle (Hibiscus
sabdariffa Linn.) for:high oil percentage was carried out at Chiang Rai Horticultural Research
Center. Breeding was done by half-sib mating but backcrossing was excluded. CRI 02 CRI 03
kae CRI 08 are parents which were suitable for seed oil production, whereas CRI 01 CRI 03 CRI
05 and CRI 08 were suitable for fresh and dried petals production. F1 hybrids were selected
from first trail (August 2018 - January 2019). Selected F1 hybrids were planted during
September 2019 - February 2020, they grew regularly with consistency of leaves, stem color
and petal color. CR1 02 x CR1 08 and CR1 03 x CR1. 08 were hybrids from oil production
parents which gave higher dried seeds, oil content and fresh petal compared with commercial
variety. Dried seeds were 69.78 and 75.10 kg./rai, oil content were 11.50 and 14.00% and fresh
petal were 462.30 — 686.53 Kg./rai, respectively. CR1 02 x CR1 08 and CR1 03 x CR1 08 were
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hybrids from high petal producing parents gave higher yield and anthocyanin content than
commercial variety. Fresh calyx were 399.06 and 686.53 kg / rai, anthocyanin content were
137.31 and 121.72 mg / 100 g of raw materials in CR1 02 x CR1 08 and CR1 03 x CR1 08,
respectively. Commercial variety presented 939.41 kg / rai of yield which were 293.00 kg / rai
of fresh calyx, 11.44% oil content and 117.13 mg anthocyanin content / 100 g. of raw material.

This project is ongoing according to breeding plan.
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n1sAga Wedlvi@sau 2560 - Tuay 2561 uagdamau 2561 - TuAl 2562) 1UNUNITNAGS
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nannuaInwane CRI02 CRI 03 waz CRI 08 Lflesandnandniuinuiegeia 2 gaugn 68.42 -
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294.29 nn./l3 fSnmsasadulalunaeia Siduluwde 14.89 % - 17.16 % Fannnivielndifes
fuugITeuTiou gau v, (15.89 %)  duifugiuangdmunsuuuaiugrienannauaniasiis
A9 CRI 01 CRI 05 uaz CRI 08 Lﬁaqmﬂﬁwamamﬂﬁuam’mﬂgmauazﬂﬁuLLﬁngﬁy’q 2 gouan 1,980.51
-3,837.83 nn./l3 ua 4336 - 200.09 nn/ls muddy figtusesndunenivg) vuiadusigusnanis
HALAYIUTOINENNINN uazndun diudilSeuiisugaudesdud dnandnuanuis 57.68 - 192.24
an/ls wandanduansauiana 1,763.15 - 237536 nn./ls wasnanAnnauwie 29.36 - 87.03 nn./ls
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Abstract

Collection and evaluation of Roselle, local cultivars and introduced cultivars aimed to
obtain high seed yield and seed oil. Experiments were conducted at Chiang Rai Horticultural
Research Center. Randomized Complete Block Design with 17 treatments and 3 replications
was applied , by comparison and Selective breeding(Bulk Method of Selection) in the 1 growing
season (August 2016 - March 2017), it was found that 8 varieties presented high average dry
seed yield. Eight varieties were CRI01 CRI02 CRI03 CRI04 CRI05 CRI06 CRIO7and CRI
08 ., respectively. The average dry seed weights were 45.23 - 62.36 kg/rai and the percentage of
oil was 13.89 - 17.64%. After that, eight selected varieties were planted in comparison with
commercial variety (the Sudanese Chiangmai variety), they were tested for 2 seasons (August
2017 - March 2018 and August 2018 - March 2019). Randomized Complete Block Design with 9
treatments, 3 and 4 replications were respectively applied. It.was found that the suitable
varieties for seed oil production were CRI 02 CRI 03 and CRI'08 because these varieties with
high dry seed weight in both seasons were 68.42 - 294.29 kg / rai, good growth and the seed oil
were 14.89 % — 17.16 % which were nearby or greater than the comparable varieties Sudanese
Chiangmai (15.89%). The varieties suitable for breeding or producing fresh and dried calyx were
CRI'01 CRI 05 bwag CRI 08 because the results of fresh calyx weight and fruit yield and dry
calyx weight yield were high in both seasons as follows 1,980.51 - 3,837.83 keg/rai and 43.36 -
200.09 ke/rai., respectively. These varieties had big base of the petals ; large diameter of fruit
and receptacle and thick calyx Which the comparable variety Sudanese Chiangmai had dry
seed yield 57.68 - 192.24 kg/rai., fresh calyx weight and fruit yield 1,763.15 - 2,375.36 kg/rai and
dry calyx weight yield 29.36 - 87.03 kg/rai.

Keyword : roselle, Hibiscus sabdariffa L., breeding selection, seed oil content
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UNU

ST BUUALIToANeenEns Hibiscus sabdariffa linn. aglu3ed Malvaceae AAgIfULeY
U1 Yo Feansiay roselle uaz jamaica sorrel dudiflalulsemeuiailouazduie (nd, 2548) dw
MIueAegusosndunen Fafudureinduides (calyx) uar3useu (epicalyx) aansaanaay
suladindromladiui wazdredudaans (e, 2561) luthdunenuisiinsanaliiuas AHA waneviln
Tutsinugs TiviieTesdn uow uasiuined druvedluseunazyenlivszneueims

dmiuitunnude aansaildiluleudu vietludsznoueims tiuitaialdiiothn
ylfusansarldiniula Andesdeuiinduund dnsaludulidusgedstosay 74 Usznoudaensa
Aluadndorar 309 Fudunsalusiufisrsnedesnisun veldld wazdluaindosas 1.47 ananda
msdunsalefiudeuldfudiduiitn uwihfusdansefeviliuiansaeninhfuhdn me
n3AE (NSIMenAERsnNIsUNNE, 2557)

kosakowska LazAmuz(2005) W‘UdfmizL%ﬂULL@@ﬁUQﬂIuﬂiszﬂﬁﬁﬂﬁ fusnafuluada
15.31-18.99 % wazilnsabvsiu 5 ¥iin ﬁﬂ‘ﬁ palmitic, stearic, linoleic, gamma-linoleic &g alpha-
linoleic dmunquainason Wuitdl brassicasterol, campesterol, stigmasterol kag sitosterol lagil
sitosterol \JuasdUsznaURan s?fw‘%mmﬁwﬁummmzL%EJULL@Q%LLmﬂGiNﬁ'ummLméaﬂgﬂ(‘imaﬁ‘%uaz

AN, 2525) Waviugnuan (@nsuazilwond, 2557)
a 6 % ’J CY a v

AaanUAnsi@ndvesansatnindusansliiuaneziluveanaifioumngivios uasdlviiuii

Y
¢ v

Wniudanldlunisudnleaniuld (Nzikon , 2011) dhduwdnnszieuiigndmuidewuaiiise wazais

]

Sitosterol MwuluniuauIsanuGe Staphylococcus albus waz Bacillus anthracis uena Nl
giaduelane (gVanad, 2547)
g a a Y Al b4 =) 1 ¥ b a IS)
n3zlRsuLausyulalaaluluneniafeunseroud1eiou gl 18-35 svAugafea
NunIUseALLRRALA e uthviauds dosnisuasanifuiy Juldludunnudn pH 6.6-6.8 1Wuiialy
A4 o ¥ | = ] a a o - =
wae PanAdnLile TudU Fasuasivnzsan1nasaule 13 9alus Tussesiian 4-5 ey aanneniileany
16 120 Ju Ugnlnensninuvseneenwiin szesdgn 1X1 was gaugnAedounsngiaudisdanay nsy
INTNENI(2557) 5192 MITNNTLALULAADINT AB N : P05 1 K,0 5:1:4 Tdillonssiiguwnians
Asu 1 wiou Tdduans 46-0-0, 18-46-0 8051 33 waz7.5 AlanSusalin ud1Au Weonsellguwndeny 2

waz 3 1oy 1d 46-0-0, 18-46-0 WAz 0-0-60 8»51 33, 7.5 wax 21 Alansusels audrsudunssuing

(% '
v a v

TANAHANLATNANDULIUNINNITITVRANYATNT SIuNsliauuAdedininisvesnunsns (Hrlduavaney

, 2561)

s

~ 1% saa 2 a T o <3 2 Y LY
L‘UENWJEJf"’]ﬂJUigIEJ%UVliJQJ’]ﬂ‘EJQQﬂi%L‘\]EJ‘ULLGN wazUSuandululanns sl uLAUUAUNUS
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= [ Y v s = Yo oA v saa o/ I v sda o [ Y & 1 [ a o
Watdugiwiugnssy 17 wug iielddndeniusniwuilduduiugnad msulddunewdiugluniside

(%
o w

W ilaiugnszReuualinandnuaziiuTaudidug

selgudsNsITY
- gunsal
1. wieiugnasdounns 15 Wug @9 CRI 01 CRI02 CRI03 CRI04 CRI05 CRI06 CRI 07
CRI08 CRI09 CRI10 CRI11 CRI12 CRI013 CRI 14 uag CRI 15 duiugnisiiileiSeuiiisude
fiugganueiaziny wasgaudodnl Jasasiusiuvasiuwesiuduaysiaiugtnn-nmeaii)
2. Jgman uavdeinilans 15-15-15 46-0-0 18-46-0 uag 0-0-60
3. gunsaflumstssinuuanfufe wu aeeissaih ey nsslns gaequAen warnInIUe

4. gunsalfuiindeya

A3

TUABUN 1 SIUTIULAZARERNTLES (Banau 2559 - iw1AN 2560)

LEUNITNAADI NLRNUNITNAADIUU RCBD 17 55335 3 @0 1ﬁﬂiiu3§Lﬂuﬁu§

] I3 g 1 1 o < d' I 1y [ 4:94’ 9] 1

1. 9UTIWAUGNTLILULAIINLUANY UdniUgniiedugiuiugnssy dell Wug CRI 01
CRI02 CRIO3 CRIO4 CRIO5 CRI0O6 CRIO7Z-CRIO8 CRI09 CRI10 CRI'11 CRI'12 CRI0O13 CR
14 wag CRI 15 dwiugnisan TdiuggaueSasiny uasgauledin

2. Ugnnszliguuninnnisimnziudntiusuatgasuuin 5.5 x 10 m15190ns - szezdgn 1.5 x 1.5

wes 1 Au/mau Ugn 28 dudilad iudeya 10 su/udas udiuiuazinewdas laleaenseaiiu

o

9951 1 dw/ls Tddeans 15:15-15 ams1 50 nn/ls wudld 2 ase Wiensellsunateny 1 -2 ew Tviun

v v A a <

waridnduiiy auanududu inudeyansasgivlawasesiuszneuvemaninugn uazniu

Aa o

' A v Y < < v ¢ Y aao Y
3. ARNURDNNBUUTY LW@IV‘N?{N@’JL@Q LNULNANYINWUTITNRUNNANBILSTINTUIU 6 AUABLUAY

t |

NAADILRY LUWARTIY (bulk method) wusudaaanidy 2 d1u dun 1 Iddmsudmsieiuntiu diud

2 \Judaiuglddmsudgnln

saa o

4. AndeniugnildnuasAniunueinisAndenlinundediuiu 8 Wug laewnueitunisaniden
o & a a a a a 1% ! a < b4 ! a Y I v ¢ v
fell WSdiuled wandanduanwasuid/ls nandnuanuiy/ls warUSunanduguennndiiiugnisen

upauil 2 WWSsuiguiugAniden 8 g (Fameu 2560 - luia 2562)

LHUNITNAGBY TUHUNITNARBILUY RCBD 9 N35478 3 91

1. YgniSeuiiiguiiugainiudndadon 31udu 8 Wug wagiugnisen lugavand 1 (Fwnay
2560 - flunpy 2561) andunisugniduifeddiutuneun 1 Tudiuvesgguani 2 Fmay 2561 -
fumy 2562) Ygnluudaaauia 44 a1s1auns /Mud/dn seezdan 1 x 1 was 1 au/van Uan 21

fAu/wlas ivteya 6 Au/udas viudiuiikagyneulas lddeaensesiiugnsn 1 du/ls ladeaiu
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HAWIdBveWIRlduaramug(2561) Wansellguwateeasu 1 ey lddeans 46-0-0 18-46-0 §n31 33
wag 7.5 Alansusiolsnuadu Weanseileuunseny 2 wag 3 ey 1d 46-0-0 18-46-0 uaz 0-0-60 8057

33, 7.5 waz 21 Alansusials mudisu Tiinazianiviesiuanus iy

s Aa o a

2. Anvdaniug NldnwazinunaginisAndenlinwmaediuiy 3 Wug laenueilunis

9

a a

fovdon el nsaSauiule wanAnwdauie/ld wandandvanuazuie/ls  uasUmnaihiues
WNNIINUGNITAT
- MsUuiindaya

nanAnwEauie/ls woenduan/ls Uunaiduluwdae) maaiyiiule wu annugedy
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Fertilization and selection of roselle (Hibiscus sabdariffa Linn.)

For high oil percentage
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9

A15A1 HNaNAnNAvUanTINTINELRAs 939.41 nn./ls NanAnnavan 293.00 nn./ls USunauiniiu 11.44 %

warUTuameulnleeiy 117.13 4n/ingAvu 100 n. vauzdfeiniun1suuliaiugioniuwnunis

USulganiug
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Abstract

Breeding and selection of roselle (Hibiscus sabdariffa Linn.) for high oil percentage was
carried out at Chiang Rai Horticultural Research Center. Breeding was done by half-sib mating
but backcrossing was excluded. CRI 02 CRI 03 wag CRI 08 are parents which were suitable for
seed oil production, whereas CRI 01 CRI 03 CRI 05 and CRI 08 were suitable for fresh and dried
petals production. F1 hybrids were selected from first trail (August 2018 - January 2019).
Selected F1 hybrids were planted during September 2019 — February 2020, they grew regularly
with consistency of leaves, stem color and petal color. CR1 02 x CR1 08/and.CR1 03 x CR1. 08
were hybrids from oil production parents which gave higher dried seeds, oil'content and fresh
petal compared with commercial variety. Dried seeds were 69.78 and 75.10 kg./rai, oil content
were 11.50 and 14.00% and fresh petal were 462.30 - 686:53 Kg./rai, respectively. CR1 02 x CR1
08 and CR1 03 x CR1 08 were hybrids from high petal producing parents gave higher yield and
anthocyanin content than commercial variety. Fresh calyx were 399.06 and 686.53 kg / rai,
anthocyanin content were 137.31 and 121.72.mg / 100 ¢ of raw materials in CR1 02 x CR1 08
and CR1 03 x CR1 08, respectively. Commercial variety presented 939.41 kg / rai of yield which
were 293.00 kg / rai of fresh calyx, 11.44% oil content and 117.13 mg anthocyanin content /

100 g. of raw material. This project is ongoing according to breeding plan.

Keyword : roselle, Hibiscus sabdariffa L., breeding selection, seed oil content
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nszdsunasdifednenmans Hibiscus sabdariffa linn. aglued Malvaceae 23difgaiuile
¥u1 Yo Feaniay roselle uaz jamaica sorrel dufifialulssmeuaidouasduie (nd, 2548) dwdl
T duendegiusesndunsn Fadudruveinduides (calyx) uazsaUseeu (epicalyx) @111TOANAIIUAU
Tasinthwinladui wavtetulaans @i, 2561) ludhdunenursiinsanaliiiay AHA naneviialy

USunauge TdvinieSesdin wes uwasiuines divedlugeunaseenliusznaueims

v
° [y o o <

Ausurniuanwas anunsatnluvinluleiuudy usetnluuseneue g dsunanalawiaiun

s
a a

inliusansaglauniula dwmdesdouinduund fnsaluiulududigedielesas 74 Usenaudiensn

9

[

dluadadosar 30.9 Fulunsaluduiisnaniedeanisuin vielild wasdluaiindovay 1.47 Aandd
nsunsalududevuldiuindusidnn wilfuudansziaeuriliuiansienindidusidn msiznse
A1 (NSUANYFANTNISTHNNE, 2557)

kosakowska warAME(2005) Wuinszidsuwasiivgnlulsswnadous dusuaindiuluwda
15.31-18.99 % wazilnsaludu 5 ¥ia #9il palmitic, stearic; linoleic;, gamma-linoleic wag alpha-
linoleic ﬁﬂﬂ%UﬂajuﬁLmaiaa WUINH brassicasterol, campesterol, stigmasterol Lag sitosterol el
. < 3 [ = a ) 2 | [y I a a
sitosterol lUWBIAUTZNDUNAN UTNIAIUINUYDINTZLABULAIIZUANANAUNIULKAIUGN(ANAFTLAE

ALY, 2525) waziugnuan @nswasinm, 2557)
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a v

Auaudinsiidandvesansadaunduransliiiviteziluvesnaifgungivies wazdlviiuid

9 Y
I's ¥

dnsiuibanlgluniswdnloan3ula (Nziken, 2011) WsTuwdnnszldeuiigndsudonuniiiie wazais

Sitosterol ﬁwﬂuﬁwﬁummmﬁmvﬁa Staphylococcus albus wae Bacillus anthracis uaﬂmﬂﬁluﬂ‘ﬁ
qwéﬁmﬁaaﬂﬁﬁw (@nSwad, 2547)

nsziisuunaaiyivialddluiuneiniafouniodeudieiou quuall 18-35 ssenwadea
yumusemuuidialiventiviauds desmuauaniuiu Tuldlufuynada pH 6.6-6.8 (ufials
uas sennonuileiudy Takasiimngdenisaiaivle 13 92lus Tusseziian 4-5 o sonmenidieniy
16 120 Ju Ugnleeniswinunseneenwin szesdgn 1X1 wes gaugnAedounsngiaudisdanau nau
1NN YA I(2557) ﬁmmmsﬁﬂizL%&JULLm(ﬁaami Ao N : P,Os5 : K,O 5:1:4 HLﬁamzL%wLmeq
ATy 1 heu lddeans 46-0-0, 18-46-0 8051 33 waw7.5 AlanSusalsmudiu Lﬁaﬂim%ammqmq 2
uag 3 1fou Td 46-0-0, 18-46-0 uay 0-0-60 8031 33, 7.5 waz 21 Alansusels awdifuidunssuisT
TinanAniazranuLIuNINNIAsveuNuAINT TIuaEdunuAasiniiitvesnunng (Hadduay
A, 2561)
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Weesne wuan siugimanzdwiuduneniiuglunisusulsaiugiiendnunduainudnde CRI 02 CRI

03 way CRI 08 \flosaninandnuiauriageis 2 ngugn 68.42 - 294.29 nn /I3 TnsiasqAvlaly

' v
falal A o W

neueina Tunduluwde 14.89 % - 17.16 % Tannnivselnaldssiuiugilseuiiou gau u. (15.89

£
& A a a a

%) duiugnmunzdmsunsuSulTsiugvsendnnauiieanuagiisha CRI 01 CRI 05 wag CRI 08

]

(%
a a ¥

H9RININAKANNAUALIEATINNINALAYNAURLILTEWS 2 gouan 1,980.51 - 3,837.83 nn./l3 uaw

% IS a

43.36 - 200.09 nn./ls pudwiu Igrusesndunenlvg) YW IMEUHAUINATIINALAZEIUTOINBNNTNS

wagnduidemun duiudileuiisugaiudednl Snandawdauwia 57.68 - 192.24 nn./ls wandn
NAUIREIENTINNIKE 1,763.15 - 2,375.36 nn./l3 uasnandnnduliieuns 29.36 - 87.03 an./l3 3sla
o a o o sada a v ! [ Y A L d‘ Y v o6 g g v
AndunMsdIiuganiIunsUssuang1n nauiuguazAndeniug ielilaiugnsziaeuunanlv
§ < ¢ % o
Wastgunulugs
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WATUNS
¢
- unsal
< v 6 2 A [ P a a o 3
1. WAANUENTEIREULAITNIUNITAALARN INNITNARDIITOL N1TTIUTINAEUTEITUNUS
nszRgukAIiugivewaziuginsemanlinandauasdesidudniulunings dll vouwdiuglunis

USuugiudiiandnuiiuainudnde CRI02  CRLO3 uay CRI 08 weudiugimunzdmsunsusuls
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a a

WendnnduliesanLazuisha CRI 01 CRI03. CRI 05 uaz CRI 08 diunugnisAiiaSeuiiiey

e
=
>N o,

Ly

Ao Nugyaugeslnl

=

2. Yomen uazeimilgns 46-0-0+.18-46-0 uay 0-0-60
3. gunsallumsingesneuaziiufien Wy aeenesnil 99U N35INT QIRQUABN WagIRNTIY
4. gunsaidunindeya
ad
- 389
Yupauil 1 N1suaEuiug (Yauussann 2562)

WHUNNSVIAABY MELAUNTAaDS
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v a 1

° ] o ¢ 2 P o A ny o o ¢ A a
1. daanugnszideukafdunsAndenu1lan dell weuwsliuglunisusuussiugiiiondn
Wiuanwdndie CRI 02 CRI 03 uaz CRI 08 fugWowifvnzdmiunmsusuugsiugiienannduiaes
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dnlazuiieee CRI01 CRI05 uag CRI08 diuiugnisaugniiednuiiugdmivldilsvuiisude

v s

gyl

2. Yanluuuaauin 44 a1510uns /Mug/uuas seesdan 1 x 1 was 1 du/mau Yan 21
fu/utas lalsrensasiiudng 1 #u/ls warUgnlunsesnns 12 S 12 du/sius ssogvisvnanszans 1x1
u. ldonunasuifovosiaiduazans(2561) Wenszidsuunsengasu 1 Wou ldlegns 46-0-0
18-06-0 8051 33 wae 7.5 Alanuselsmuddu Wensisuunteny 2 wag 3 Wou 1d 46-0-0 18-26-0

waz 0-0-60 BM31 33, 7.5 way 21 Atansusals suddu Tiwazidntvivaiuaus i
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3. Welsszuroanaeon MN1suandimwuunuiumue lsiunaundu Inensinssunoniuguy
(emasculation) luseudu Men1syanasiifesn udnhgadswduaseuld ludiuvesneniudneld

gerquaentd ielesiuavesunasandunlisens vimsangazesanas luneuitivesiudnin lag

nsinenmAIILAzatUUgaanaTnalle  ualdgensiudaquaeniiioUesiuazeaunasaindudue

q q

= o

wazadeathe nen1sWsuteaneiugud MuaILATamNNg (x) Yoaeiudne wagiun Mvinisnauiug
dmsuniswausedluaeiugnowliuldgrauneniaen
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fupoudl 2 Aaidoniiug @suvszan 2563)
LHUN1TVAERY LTuNUNTInaes

1. Ugndundnszilouuna(F1) funannismnzmdnluudas 10 #u/e Ugnunadouien ey
sEuiedY 1x1 4. Auusunsiduny (1519 6) wazvinisdmdeniug Me3SRndenuuususiod
(single seed descent selection) (m‘wﬁl 4)

2. latemunanuidevosiadduazamy (2561) Wenszidsuunioigasu 1 e ldlugns
46-0-0 18-46-0 §n31 33 uaw 7.5 Alanuselsnuaiu Wonsuleuunteny 2 uas 3 Weou 1d 46-0-0
18-06-0 uaz 0-0-60 8n71 33, 7.5 waw 21 Alansusels puddy Wiuazsdafefiamuenudndy

3. Weflaszuzeannen Aguaonunauulu telinaudles thuwdnsinluunazeg
(bulk method) uusuaneenidu 2 @ @il 1 [dmsuinseziundu dwi 21 0uwiaiuglddmwiu
Ugnlnai(lduan F2)

v R Y
- Mstuiindaya
a = & ! a & = a ! a < 14 !

nanAanavansivisnann./le)  ndudesaaniendunenan(nn./ls ) nandaudawisnn./ls)
Ustnauiiulugén(%) dnvaznguan Wy Ysnaseulnlreiiy minwdausis 100 wan
- 181 BUAURABUAAIAY 2561 Augaiiouniueng 2563

fa o A a

- #0UN AUSITEivanudesiy ol 2188951y

NANISNAABIazINTel

4

JUADU NITHANNUSY

9

Ivihnsugnauiugweus iefiassereanaan Yinskaudimiuunuiumie lsuraundu lag
mawseunenugwl (emasculation) luneuldu fenisymnasiieen wanhgadswduaseuly Ty
druvainaniugneoligenqunenty iedesiuazestnasainduilidenis vinsaivave sunasluneou
Wvesiudaun lagnisdinenmAguiuazasuugennasmadly  wadldgeswdaquaeniivedesiu
azoRuNATIINAUDUS (N7l 5) dwiunswaudesluaeiudnendliduldganquasnidies Huieade

® = ! o & o v o & v v g vl &
windnsgnuilaenisdunaanuaduduinma wariuudauininuanliui Jaudanladiduwdn
anuaudIzun 1

4

Tumay dnidenivug

nmsUgndundnszilsunaaFDiimannisimizwdalunias 10 fu/e UgnunaBouden
spersEninediy 1x1 unuhdugnaaninisiagduled fnnuaiiauevesdnurly ddwu wagd
nAunon(uan-nmi 1 uar 2) Svuwiawdasieiu dautwin 100 waad feil guaw CR1 02 x CR1 03
CR1 02 x CR1 08 Waz CR1 03 x CR1 08 3.20 3.24 uay 4.07 n$u MUAWUHLIN-1T19T 2) Wazngy
fldviousifusifiendntisfuainiudn wud1 guan CR1 02 x CR1 08 fnandandvansiuvinagsiian

(1,081.92 nn/l9) s0983u7A® CR1 02 x CR1 03(684.17 nn/13) wag CR1 03 x CR1 08(258.04 nn/19)



35

ArudIfy Faunndmandnvesiugrioutduarifugnisin wandnndunenanves CR1 03 x CRI
08(686.53 nn./19) guiian sesaufe CR1 02 x CR1 08 (462.30 nn./l9) Feunniniugnisin(392.00
/%) Tuduressandnuiauisesdnauiaanuiusaniiiugnisén Iae CR1 03 x CR1 08 fuands
winuagefign(75.10 nn./l9) sesasnde CR1 02 x CR1 08(69.78 nn./15) wag CR1 02 x CR1 0(58.02

IS a [

nn/l3) ddwiiugnisAiinandsudnuia 40.51 nn/ls nnsamiiiuainudniaquaenlinaudiies
(Wwan-nmil 3) laududimdes duwdoaludu@uin-nmy 4) uwaznwuinudagnuay F2 visaiug &
USunauhdugandiiugnisan Inefiusunadiduanuinlunidessuddu 6l CR1 03 x CR1 08(14

%) CR1 02 x CR1 03(13.03 %) Wag CR1 02 x CR1 08(11.50 %) dutusniséndvinaninsiu 11.44 %

v ' 1%
0 & A a o

faty naudldnewdiugiiendninduainuiaiu guanilvinandaniunendn waawia wazUuim

3

1%
R AA 1%

1hifugeniniugnsdn Ao CR1 02 x CR1 08 waw CR1 03 x CR1 08 (A5191 7)

nauilinnwowiiugvngdnumsuulssiusilendnnaufesdauarui nud1 guawiid
thviinnduansiuinageaauargeniniugnisd o CR1 01 x CR1 08(1,186.45 nn./l3) Anaudifindu
anuazUiinaueulnleenfiugainiiiusnisiide CR1 01 x CR1 05 ‘wa¥ CR1 03 x CR1 08 Tngihiutn
navan 399.06 war 686.53 nn./l3 uarUTunauweulnleenilu 686.53 uay 121.72 un/Iwgau 100 .
pudiy gitiudnuisgeniniusnnsiAe CR1 01 x CR1 03(41.81) CR1 03 x CR1 05(56.97) CR1 03
x CR1 08(75.01) wag CR1 01 x CR1 08(78.40) nn /l3 selfunaulinandnnduiia fio CR1 01 x CR1
05 wag CR1 03 x CR1 08 iflesaniinanAnnduanuasysinaueulyloeniugsniniusnsdn Tne CR1
01 x CR1 05 @z CR1 03 x CR1 08 iinandnnduan 399.06 uar 686.53 nn./ls Usunauueulnleeniiy
137.31 uay 121.72 un/IngAu 100 . audau duiugnisen dnandandvan 293.00 nn/ls uae

Unameulnleniiu 117.13 uA./3a0Rv 100 0137199 8)

ﬁ’B;UNﬁﬂ’]’iVIﬂﬁENLLa%?’JIE]Lﬁu'e]LL‘u&’

Augnuausy F1 annsasyiuled dauadiauevesanuuylu @y wasdniu(nduides
wazsiUseau) nguiltivowdiugiiondnuniuainudn nuiranauilinandnuanauis Usunaundu
waznduan g9nI1MugnIAn Ao CR1 02 x CR1 08 uag CR1 03 x CR1 08 lneiinandmudnuisade

69.78 waz 75.10 nn./l9 USunauinsiu 11.50 uag 14.00 % waudnnduaniaas 462.30 uay 686.53

' '
v (% 6 A

nn/l3 auddu nuiisnatnweustusimangdmiunisufudseiusilondnnavanuaguii nui
Auauilinandnnduiid Ao CR1 01 x CR1 05 waz CR1 03 x CR1 08 s nilnandnndvanuay
Usunaueulnleenfiugandniugnisan lag CR1 01 x CR1 05 waz CR1 03 x CR1 08 dnandnndudn
399.06 uag 686.53 nn./l USuaweulnleendy 137.31 uag 121.72 un/ingau 100 n. auafy

druiugn13A nandnnavansiunwaiade 939.41 nn./ls nandanduan 293.00 nn./ls Ysunaunigu
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2561 WiguiiguiugAnidon 8 Wus uasiugnisen Anlvivae 3-6 g

2562 HENAUGLUUN U WNA LS INENNS U tasNaufeseeiug ol
NsARLEBNILS

2563 - §h3uil Ygngnwan(F1) $1uau 10 fw/g uwdnsslunsase

2564 - 25Ul 2 Ugnuuustusienau S1uam 200 du/g LAuER

1 an/su
- 13Ul 3 Ugnuuusiusean 91uau 200 fu/g Aulan

1 1A8a/fu

O 1A

2565 13U 4 Ugnuuususievay 31uu 200 Au/A AaensuiilitanEn

9

3

ALLAZATINULNUN 10-20%

)

O 1A

2566 13Ul 5 Ugnauiidaienuainag 10 Au/und/ family Aadenuadi

9

gy ° v a a ¢ )
UANWUSANULTUD IWNaNaGmLLagmiﬁﬁqﬂLﬂm% 5-10% WAHNNILDY

[

Nuaauendy leudn Feagnetan 8-10 @ewus

]

2567 FI3UN 6 WL UILGMNY RCB Ugn 5 anetiug waziugnsm

1 9ug i 4 9

A13797 7 Adenandauimidnnduan NAuansIuHe WAL vesiugHawlwasgnrauiu F1 Tu

nauesiauiusilonAntiiuaniubn gaUaniueneu 2562 — NUAUS 2563
o NanAALaAe (nn./13) USunmuihify

Wug .
“ NAUAATINYIaNG | NAUAR LUARUIAY (%)
CRI'02 x CRI 03 684.17 362.47 58.02 13.03
CRI'02 x CRI 08 1,081.92 462.30 69.78 11.50
CRI'03 x CRI 08 885.66 686.53 75.01 14.00
CRI'02 258.04 200.70 47.04 8.50
CRI'03 466.46 322.48 60.89 9.25
CRI' 08 724.42 461.78 40.24 135
gaudedlug 939.41 392.00 40.51 11.44
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A15197 8 ARAsNaNANUIMTNNAYAR NAVARTINTIING WAALAY USuaudnti wazwaulnloeniu

a a

paugWoutuaranNaNsu F1 lunquuesiauwliugivangdmniun1susuusaiugiiondnnauanuas i

9

goUaniugneu 2562 - NUAMUS 2563

wandeads (nn./l9) woulv
g nAvARTIITS :Jimzu taeniiu

" navan waauis | Ui (%) | @n/ngiu
e 100 n.)
CRI01 x CRI 03 654.64 316.48 41.81 12.00 139.10
CRI'01 x CRI'05 602.11 399.06 30.81 10.75 137.31
CRI'01 x CRI' 08 1,186.45 494.70 78.40 12.25 101.93
CRI'03 x CRI'05 615.70 340.26 56.97 15.00 135.29
CRI'03 x CRI 08 885.66 686.53 75.01 14.00 121.72
CRI'05 x CRI'08 542.79 337.90 33.71 15.25 114.71
CRI 01 798.63 595.84 34.50 15.75 142.70
CR1 03 466.46 322.48 60.89 9.25 131.82
CR1 05 725.98 451.06 52.00 14.75 104.89
CR1 08 724.42 461.78 40.24 13.50 101.71
ganToslnl 939.41 392.00 40.51 11.44 117.13

unasuazUaLauauue

ftusmedmsuiduneudiuslunisusuuseiusfondntitunnudaie CRI 02 CRI 03 uaz
CRI 08 L‘l‘jmmﬂﬁmamémuﬁmLLﬁﬂqqﬁy’a 2 g9uan 68.42 - 294.29 nn./l5 fimswSiAulsluinasifised
110 waluduAugs euniisvesmssy uazdwauis fdulusde fi CRI 08 (17.16 %) CRI 03
(15.87 %) wazus CRI 02 (14.89 %) Fwnnnimselndifssiuiufiussuiiou@anudedys) d
fiugfmnzdmiunisuiuuseiusiendanduanuazuisio CRI01 CRI05 uay CRI 08 1flosand]

nanAnNAuAnTINTaHaLarNAULTIgee 2 qquUgn 198051 — 3,837.83 nn./l5 wag 43.36 - 200.09

! o w a

nn./ls muddu Agrusesndunentie YUAEURIAUINANIHAKALTIUTOINBNNTIY KANEULREINU

v saa

Wugna weulnlwenfiugeagnda CRI 03 (405.08 un./IngAu 100 n.) Bnnslvinandnnduns 2 gauaneg

9

TusgauUrunans lnelinandanauansiuyiana 1,190.74 — 1725.96 nn./ls Lasnanannauwitg 32.13 —
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72.36 nn./l3 FaduiugiesiiurinisAadeniugauwnunisaniununsuiuusanug ielnlaig

anHauTianAnLarasuaulnlyedugeiely

AugnEaniy F1 In159syivled danuadiavevesdnuaelu ddwiu wasndunduides)

1%

nauildveundiudiiondnunduainudn wuhdnauilinandnudouwis Usinauiliu wasnduan gendy

=

fugn13/1 Ae CR1 02 x CR1 08 Waz CR1 03 x CR1 08 lasilnanAniudauviaiads 69.78 uag 75.10

n/ls Umnaniisfu 11,50 uaz 14.00 % wandnndvaniade 46230 waz 686.53 nn./l3 Awasy
nauTsnNviswifus g dmiunsUulgaiugilondnnduanuazwis wuin guauilinanannaud
7 Aa CR1 01 x CR1 05 wag CR1 03 x CR1 08 \fleaanniinandnndvanuazyiuamoulylveiugni
#ugn13A1 lay CR1 01 x CR1 05 wag CR1 03 x CR1 08 Hwawdnnduan 399.06 uay 686.53 nn./ls
USunauseulnloeniiy 137.31 uay 121.72 un./dngau 100 n. anudwiu dauiugnise dnandnnduan
savsrainds 939.41 nn./lf wandnnduan 293.00 nn./ls Usuiauistu 11:44°% warUimauenlnls
g1lu 117.13 un./Imgdv 100 . esannldgnuaniidnuasdifosnasininiusnisd  Samsviinng
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CR102xCR103 | 2.27-4.16 | 3.66-5.42 | 1.06-2.94 3.20
CR102xCR108 | 399-453 | 450-5.69 | 2.28-2.68 3.24
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CR1 04 4.22-4.43 | 5.08-5.73 | 2.38-2.81 3.32
gonudodlvyl {+1.72:226 | 3.09-5.30 | 2.22-2.68 3.44




