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Abstract

Common cultivars of butterfly pea have genetic diversity because in natural
hybridization were out crossing by insects. Therefore yields as well as flower characteristics and
physiochemical properties should not stable. This research aims to find hybrid lines of butterfly
pea for high flower yield and high total anthocyanin weight than common cultivar. In 2018-
2019, the 2nd and 3rd filial generation (F,-F ;) of the hybrid (7-1-16 x 13) butterfly pea was
grown and selected by using pedigree method at Phichit Agricultural Research and
Development Center. The genetic diversity of F,-F 5 lines was investigated by using Random
amplified polymorphic DNA (RAPD) techniques and analysis anthocyanin contents were done at

Science and Technology Service Center, Chiang Mai University. Results showed that the F; lines;



line numbers (7-1-16 x 13) -33-2, (7-1-16 x 13) -33-3, (7-1-16 x 13) -33-4 and (7-1-16 x 13) -33-5
gave the fresh flower yields of 3.022, 3.165, 3.559 and 3.408 kilogram per plant, respectively.
The anthocyanin contents of these lines was more than the standard set as anthocyanin level
of not less than 70 milligram per 100 gram of fresh petal. The F4 seeds of selected lines will be
used for varietal trials in 2020. The F4 hybrid butterfly pea lines and a common cultivar of the
farmer were a treatment comparison for receiving a higher yield and total anthocyanin level. A
randomized complete block design consisted of 4 treatments with four replications. These
treatments were line (7-1-16 x 13)-33-2, (7-1-16 x 13)-33-3, (7-1-16 x 13)-33-5 and a common
cultivar. This research conducted in 2020 at Phichit Agricultural Research and Development
Center and a farmer's farm in Sukhothai province. Results found that both locations gave yield
in the same direction. Butterfly pea line (7-1-16 x 13) -33-2 gave the highest fresh flower yield
of 3,563 and 3,345 kg per rai, respectively. Planting at Phichit Agricultural Research and
Development Center harvest in dry and rainy seasons line (7-1-16 x 13) -33-2 gave the average
total anthocyanin of 77.53 mg per 100 g of fresh petals. Planting at farmers field Sukhothai
harvested in the rainy season gave higher total anthocyanin than in the dry season.
All treatments, harvest yield in the rainy season gave total anthocyanin between 90.88 and
98.15 mg per 100 ¢ fresh petals, while harvested yield in the dry season, the total anthocyanin
between 67.33 and 74.85 mg per 100 fresh petals. In both locations, all lines gave higher yields
than common cultivar which the difference was statistically significant. All lines gave a high
total anthocyanin level but not statistically different from the common cultivar.

Keywords: pedigree method, butterfly pea, anthocyanin
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Abstract

Common cultivars of butterfly pea have genetic diversity because in natural
hybridization were out crossing by insects. Therefore yields as well as flower characteristics and
physiochemical properties should not stable. This research aims to find hybrid lines of butterfly
pea for high flower yield and high total anthocyanin weight than common cultivar. In 2018-
2019, the 2nd and 3rd filial generation (F ,-F ;) of the hybrid (7-1-16 x 13) butterfly pea was
grown and selected by using pedigree method at Phichit Agricultural Research and
Development Center. The genetic diversity of F,-F 5 lines was investigated by using Random
amplified polymorphic DNA (RAPD) techniques and analysis anthocyanin contents were done at
Science and Technology Service Center, Chiang Mai University. Results showed that the F; lines;
line numbers (7-1-16 x 13) -33-2, (7-1-16 x 13) -33-3, (7-1-16 x 13) -33-4 and (7-1-16 x 13) -33-5
gave the fresh flower yields of 3.022, 3.165, 3.559 and 3.408 kilogram per plant, respectively.
The anthocyanin contents of these lines was more than the standard set as anthocyanin level
of not less than 70 milligram per 100 gram of fresh petal./ The F4 seeds of selected lines will be
used for varietal trials in 2020.

Keywords: pedigree method, butterfly pea, anthocyanin
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Year Butterfly pea breeding procedure Location /number of plot
2016 Line no. 7-1-16 x Line no. 13 PARDC (1)
(dry season) cross 2 parental lines,

harvest F, seeds

2016 F,  grow F; 8 plants, PARDC (1))
(rainy season) & self, harvest F, seeds
2018 F,  grow F, 200 plants, PARDC (1)
(dry season) l@ self, harvest F5 seeds
2019 Fs grow F3 6 plants, PARDC (1)
(dry season) l@ self, harvest F, seeds
2020 Varietal trials of F; 3 lines + 1 common cultivar 1."PARDC (1)
(dry season) l 2. FFS(1)
Propose 1 promising line for consideration Note: ¥ The number in
as a new varietal recommendation parentheses indicate the

number of plot.

Figure 1 Flowchart butterfly pea breeding procedure.

PARDC = Phichit Agricultural Research and Development Center.

FFS = Farm of farmer, Sukhothai province.
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1. wandnuazUsunaueulnlyeduniuvesdydu F,
ARLdENAUAYY SRty F, muunasgiuniviun b 4 du lawn siu 10, 18, 26 way 33 linands
ABNaR 2.790, 2.838, 2.628 way 3.136 Nlansumanu Aua1ny kaglruSuiawaulnleeniusiy 71.84,

72.35, 74.95 way 73.57 daansumetininnaunanaa 100 nsum1uainu (Table 1)

Table 1 Flower yield and total anthocyanin of butterfly pea F,
at Phichit Agricultural Research and Development Center 2018.

Fresh flower yield Total anthocyanin
Filial Generation Plant no. 1
(ke/plant) (mg/100 ¢ fresh petal)
F 10 2.790 71.84
2
18 2.838 72.35
26 2.628 74.95
33 3.136 73.57

Y Fresh flowers were harvested 45 times.

2. AUENITUSMIRUgNIT VRIS U F,
AUN90UISTTY F, 10 2 nau An nau 1 leun F, du 10 (F,-10) 6w 18 (F,-18) wageu 26 (Fp-
26) 14 3 s danulnavanisiugnssuiuanenug 7-1-16 @ungu 2 fie F, A 10 (F,-33) dAulnade

eugnssuiudyiuanesiug 13 (Figure 2)
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7-1-16

popt

F2{33
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Figure 2 Genetic relationship of butterfly pea F, and their parent.

v

3. nananuarUsunaueulnlyeiusiuvewnytu Fs

Andondiu F,-33 nauses Anwdn (F,) daauin Ugn Fs 10 6 fu (@1eiud) inunandnwendu
Ioaneiuglinandngs 4 aneius loun anewud (7-1-16 x13) -33-2, (7-1-16 x13) -33-3, (7-1-16 x13) -
33-4 uay (7-1-16 x13) -33-5 linandnnengn 3.022, 3.165, 3.559 Lay 3.408 AlansuADAU ANAIAU

diaiuAeINARENnuAY wazggr U 4 areiug usuaueulnleerdusiuuinnitiivun

UINTFIUNTARLGDN
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Table 3 Flower yield and total anthocyanin of butterfly pea F;

at Phichit Agricultural Research and Development Center 2019.

Total anthocyanin

Fresh fl ield
resh flower yie (Mg/100 g fresh petal)

Line number v
(kg/plant)
Dry season Rainy season
(7-1-16 x13) -33-1 2.895 64.16 78.90
(7-1-16 x13) -33-2 3.022 75.82 84.62
(7-1-16 x13) -33-3 3.165 80.35 91.60
(7-1-16 x13) -33-4 3.559 73.73 87.90
(7-1-16 x13) -33-5 3.408 75.56 81.48
(7-1-16 x13) -33-6 2.833 70.42 86.07

Y Fresh flowers were harvested 45 times.

3. ANUNAINVANINHUGNTTUVRIDYTU Fs
AATAANUNAINNANENNUTNTIUVBIFIDE LUV TU F5 Meimnalln RAPD 6ae MATLAB
WUV Euclidean distance Wofinrsandeyadian 0.02 awnsaudald 3 ngu ldun ngu 1 (Fude) 7 1
geiug Ao anewug (7-1-16 x 13)-33-1 nqu 2 (i) 1 5 angiug Ae anewug (7-1-16 x 13)-33-2,
(7-1-16 x 13)-33-3, (7-1-16 x 13)-33-6, 7-1-16 (7), #13 (8) nda 3 (udunq) 1 2 areiug Ao aneiug

(7-1-16 x 13)-33-4 ugz(7-1-16 x 13)-33-5 (Figure 3)
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Figure 3 Phylogenic tree analysis to show the geneticdiversity of 8 butterfly pea using
MATLAB program. Group 1; line no. (7-1-16 x"13) -33-1 (black line); group 2 has 5 lines
were line no. (7-1-16 x 13) -33-2,(7-1-16 x 13) -33-3, (7-1-16 x 13) -33-6, 7-1-16 (7)
and # 13 (8) (blue line); group 3 has 2 line were line no. (7-1-16 x 13) -33-4 and
(7-1-16 x 13) -33-5 (red line). For example, agarose gel electrophoresis when using S24

primer (right hand).

anUsHa

(9] o

nandnaendgyduinuiiedluggiu Tiusuaueulnlsedusiuuinninandnnendydu

=b.

nuneslugguas (able 3) enafidadensaninuindondu Mlkasonisasaeulnlyeniiu wu gamgll

AL duNsa-A1e (pH) wazd3uasne1s (Mlodzinska, 2009)

a3Unan1sIe uasdaiauauus
Andendytuaeiuganuad F; a4 aneiud linandauasUSunaueulnlegdusiuunnd
o v A < a < ° v v [ Ao A £ = ! [
VuANINSFIUNISARLERN WUREILER F, astdyduaeiugannauidadonls lWugniuSeuiiieudiu

fusUgninluesinumsns Tud 2563
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N1SNAABIN 2

1

nsSeumeudytuaeiuganuas’

Comparison of Hybrid Line Butterfly Pea (Clitoria ternatea L.)

NIAY
Y
NS WU a5qy Auglyered’
Avgan 1ines® WA Weniunae?
Kesorn Chaemcheun? Charan Ditchaiwong®
Srisuda Thothong® Phinit Kheawpoompuang?
UNANED

1
[ a

wSanuandin 4 ielilasyduaeiugaanaunlvinandnuazusuu

o

v v

Wisuiguiugdytuany

'
Y

i
woulnleefiusinanitiuguanialyaessnunsns Mununsaassuuvduluvionauysel

Y

a o o v 6

Usenaudig 4 n3suds dytuaneiuganuandan 4 3 aneiug loufaneug (7-1-16 x 13)-33-2, (7-1-

16 x 13)-33-3, (7-1-16 x 13)-33-5 wagatugugninly 1 siugdwau 5 91 Ygnluguiidonazimuinns

[y

nuasians uarluannwnsns Saniaglute U 256390 11 2 wnas Wuandalulufianafeoaty
Ao Syduaneiug (7-1-16 x 13)-33-2 linandnaonangedn 3,563 uag 3,345 Alansusals auddu
Ugnluguéidouasimunisinunsiians iuifeinandslugguisazlungru Wuduaueulnlyedu
suiads 77.53 fadnfudeviminnduasnan, 100 n¥u Ugnluulasnunins Smingloe Wuiien

HandnlugaruliuTuaweulnleeliusangininlugauas syduns 3 atewus wasiugugnialy

(%
a o 1 o

Wuienandnlugaiuliuiinaueninleedusiuasus 90.88 - 98.15 fadnsuseumtnndunanan

100 n¥u luvauenguas Msunueunlueniusmsus 6733 - 7485 Tadnsuseuninnduneanan 100

o v aa

N3U 19 2 unas Sy dune 3 aneiug inandnaandmiuguanily wasuansaiuegadidudAgyniaia

warlviUsinamaunleenfusiuas uiliunneeiuneadifduiu§ugninly

v W

AdnAny: Syt Wisuleuiug nande woulnleeniiu

v

' sWan1sVInaed 02-159-61-01-00-00-02-63
? Augifeuaimunnsnunsians o.ileq 2.43n5 66000

Phichit Agricultural Research and Development Center, Muang, Phichit 66000
* an Wil iivanu nIUIMNITNEAT NFUNNY 10900

Horticulture Research Institute, Department of Agriculture, Bangkok 10900
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Abstract

The F4 hybrid butterfly pea lines and a common cultivar of the farmer were a treatment
comparison for receiving a higher yield and total anthocyanin level. A randomized complete
block design consisted of 4 treatments with four replications. These treatments were line
(7-1-16 x 13)-33-2, (7-1-16 x 13)-33-3, (7-1-16 x 13)-33-5 and a common cultivar. This research
conducted in 2020 at Phichit Agricultural Research and Development Center and a farmer's farm
in Sukhothai province. Results found that both locations gave yield in the same direction.
Butterfly pea line (7-1-16 x 13) -33-2 gave the highest fresh flower yield of 3,563 and 3,345 kg
per rai, respectively. Planting at Phichit Agricultural Research and Development Center harvest
in dry and rainy seasons line (7-1-16 x 13) -33-2 gave the average total anthocyanin of 77.53 mg
per 100 ¢ of fresh petals. Planting at farmers field Sukhothai harvested in the rainy season gave
higher total anthocyanin than in the dry season. All treatments, harvest yield in the rainy season
gave total anthocyanin between 90.88 and 98.15 mg per 100 ¢ fresh petals, while harvested
yield in the dry season, the total anthocyanin between 67.33 and 74.85 mg per 100 fresh petals.
In both locations, all lines gave higher yields than common cultivar which the difference was
statistically significant. All lines gave a high total anthocyanin level but not statistically different
from the common cultivar.

Keywords: butterfly pea, line comparison, yield, anthocyanin

UNiI

o

SeyTu (butterfly pea, blue pea) FoAnurans Clitoria teratea L. #U24A67 (Fabaceae)
Juilvduan dvesmeniivissiinpenduniuazaandiltu ndusenivisslatuisinazaandou sanaen
a a Y ¢ v o & | a o ¢ ° a vy
WWounasnl n1slguselovivesnendyduludiunanvoinaniuniosdansunsin wazlddainaen
Wudrunauluvuunage1nis vseldaenumavaduniasmy asntuididugiwen nseautinldni
wAnAUIN uARwuNasiases uazldasenulusuinusis Redud, 2557) syduduienfinisnas

Aled ualusTIURIRTNTNANTINEERUS Tn15NT2AEFIMINUGNTTN Y1 IAEUITATILUNAULANGNS

o = v

)
YBIEIENUG (Anonymous, 2016; Moris, 2009) N13UFuUTIRugNYHaNfLee HeuldnisAniaeniug

U3gv5 (pure line selection) teAnLdanvilvouguyleaiugAen areiusuinvainvaty faudasd

nsuanduladne vieiinnisnateiugvesdulaesssuyd aneiugmaiasnduiidaninasdimig

a

wugnssuluiian U 2554-2557 vin1sufudaiugdadu lneidiuiadyduiugigniialy (common

q 9

cultivar) aiiA 10U UTIUNINUGNTTUVBITNBULABNLALA 1UIUNAUADN UINTNABN kaZAIY

° ~ o 9 Y a o % a a 2 A A a I o = o
dULdNDUDIEN DN Vl']l%ljﬁlﬂmﬁqiﬁuqN‘LﬂﬂéﬂaUﬂ@ﬂ Q] LL@UIW‘lGﬁEJ"IUU HUTUULANANU ﬁNmmUQﬂ

fa o (% a

ARLEBNAENUSUTENS (pure line selection) au AUEITBUATNALUINITINYATAINT TIMUNAIILUANFAN
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NNWUFNITUVRIAEWUTAIY ISSR-Touchdown PCR #UI1 AIIUAIAINIINUTNTTN kazday
atiaueveaiug (uniform cultivar) AnLdonlddyfuaeiusui (inbred line) 4 aewug a1nnsavly
Ugnwinayulnsdgdudunisdn eSyuazane, 2559; a5hy wavansz, 2560) Tl 2559-2560 vinsua
Hmszwinsanoiuduvialvinandngs Ao anestug 7-1-16 Auanowuguvinliuiinaueulnlseniusiw
(total anthocyanin) g4 e aneiiug 13 ndeainuauiug insdadenaneiuglulsazda (seneration)
TsAndenuuUTuinUsz iR (pedigree method) nanfe U 2561 Uqﬂﬁmﬁaﬂ%’gﬁ 2 (F,) Ifaudndad 3
(F5) U 2562 Ugndindonddi 3 (F,) Idudadait 4 (F,) (a¥auuazane, 2562) warl 2563 UgniuSeutiiou

g Wielilddyduaneiuggnuan wuonsiivnisinues Tiiasanduiuduusiiegisies 1 aeiug

52 08UITN1598
- gunsal

[N

1. wandgyduaeiuggnuantn 4 (Fy) wagiugugninaly

[y [ a

2. Janmenisinuns laud Jeaen Yuwnd in (peat) ansiidautas ugada yueuda
(Bacillus thuringiensis) li1Ane waztheuuas

3. gunsallvisvuuifiauianes 1iud viefiduwnn20 Taduins wesidavianaes

4. \w3edameaz ey

5. \nzesdalwii

6. fauanusaulii wuussueaniou

7. gunsaldufinteya laun ldussiin Lesiluanduiles (Vernier Caliper) wuufdsa
wazuwsluAileLigudveas Royal Horticultural Society (RHS Colour Chart) (sixth edition) 2015.

- 38N13

MaunuN1seaeILUUduluionauysal (Randomized Complete Block; RCB) Usznausie 4
n333A3 S10 5 4.5 afS e

1. @eWUg(7-1-16 x 13)-33-2

2. aewug (7-1-16 x 13)-33-3

3. @ngwug (7-1-16 x 13)-33-5

4. Wugugnnild


https://www.google.com/search?sxsrf=ALeKk02BXEWl9A1IJo2Nh6aIbr4tyg7Sng:1612429519374&q=%E0%B8%97%E0%B9%88%E0%B8%AD%E0%B8%9E%E0%B8%B5%E0%B8%AD%E0%B8%B5%E0%B8%82%E0%B8%99%E0%B8%B2%E0%B8%94+20+%E0%B8%A1%E0%B8%B4%E0%B8%A5%E0%B8%A5%E0%B8%B4%E0%B9%80%E0%B8%A1%E0%B8%95%E0%B8%A3&spell=1&sa=X&ved=2ahUKEwi_x-iF8M_uAhVAxDgGHZGdB1UQBSgAegQIDxA1
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TunauN1TUTUUTIIUS
o v =

UgnuagAnidenangiugsnydunuutuiinUsy i dmusunsgiunsAndeniugdydu fe aondul

BuL NAuRan 5 NAU Fouliuu AUNaraAngates 45 ASe ivdneenanlitssnit 1 Alansusady
130 1,600 Alansusiols wardiuSunawaulnloedusiy lideenin 70 Jadnsusetvinnaunanaa 100

N3u JunounsIeuLiieuniug Fy Al (n1wi 1)

JPULLIAN TJunauNsUTUUTIIUS anui/dwmin/duuidas ¥

fouas Y 2559 g 7-1-16 x anesiug 13 AIN.NINT (1)
Ugnaneiugweusl nautunug
Wiulan tawén F,

foeu U 2559 Fy Ugn F, 8 A nausiies AINAIAS (1)

[ < 1Y v [
® NUaATIAY Talan F,

fouas U 2561 F) Ugn F, 200 fu AnLdensu AINAIAS (1)
X NALFIL09 LAULIAALEAAY
IAwén F,
fauae U 2562 Fs Ugn F, AnLdensiu AINAINT (1)
X waufet MiuwEawenduy

LALan F,

gouae U 2563  Wisuileuiug 2aunUn1suaaeaLuy RCB Ugn Fy 1. MNAINT (1)
3 aefiug wasiugugninly 1 Wug i 5 91 2. wlaununsns 2.4l (1)
va dlu s o v s 1/ 3
waualviiansu i duiuguugid 1 aneiiug wnewe Y davluiadu

3

$UNERe IUIULUAY

12
Ly

AN 1 uRuniTunaun1sUTuUTIiug Sy tuaeiuganna

MSUGNUALALATAY
1. MawTeukUas enuuaindne 3 e 817 3 1WAS g9 15 WwuRiwng Lusseeieseniiaudas 1
3 a v & A N | av a (3 aa a v
AT LAURAKER 9 AU WUTAUAED 9 MTuRT (NFU3Teuarinseimeaiinuidenens, 2558)
2. Mawssunan wiwanogduluitazoiniiald 2 42lus dnndetusnisliurslun sy wgiwdn
Tugavauldiin \Duiagne guashwiaunsenndiiluasa 2 lu
3. n15Ugn Ygnnanilluase 2 Tu Tuidas Ugn 1 dusievigu sveerinsewdnoum 1wes sendneny 1
R ArgEUanIUIn 15 x 15 x 15 lgufiins 3anannungulianuszann 5 wuRiuns nauiu iivae

adluvau nedAuliuiy Unllifemse aeaniiufiu 1.75 was
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4. sl Wihszuufifauianaes nddldderennnads warlmimniu wiu 1 Weu udsnidu
Tihduasiaz 3 afs Bananhilidaneiuluandentudntos Jagal

5. msliie Tatenondng 300 nfurevau sesiuteulan agnindilfidrsufuiulumguugn
wazlddnondns 300 n¥usesiu ndsugnifouas 1 asa Tasounsmiu wdmsruRunay

6. MsidaTaiy aefufivluudas dUawias 1 ad uazldindosiavgnazmeUn fasuiivusina
souuta iouay 1 ada iuTviimihlufisuenudas

7. nstlestuidauuas [undada yiuouda §na 60 fadanseotn 20 Ans wauanstuly
yiutlesturndnvueuledn ieiFumunisszuia viunewdundanan 15.00 uvin
MsufiuiAen

Auismanannonaniiuuiu neesifiunenannoud nntu daimidnaenan dusedanendn
20 pon Tusurundumen Hnesideadues favuanen aArueniiiumen wuannduaenduuen
Tushuioud Weufuinduaenduuen
nsvilviuie

thaenaavdaiuiien Whdounuieuli uuuszundanaieu gumgil 60 esmiwaidoa Uiy
48 s Feiwinaonuis
nsnseiUsnaseulnlyeiusm

1 LY 1

dudieg1anenan 20 Aan AINGULGELAZINETEON [Wanzndunen Tas1eimusunaueulnly
g1fiusiu 1438n15v94 Ranganna (1977)
nstuiindeya
1. Wande lawn Unrminaendn wasuIninaanuig
& o
2. U
3. ANWULADN bALA SIUIUNFUABN YUINADN ANUYINIUADA YUIANFUABNTUUBN
= = g.JI
wardndunantuuen
4. USunauskaulnlagniusiy
RPN
a ¢ . . | P a ¢
AT12RAMULYTUTIU (analysis of variance) luldazaniunuazggnia laedAsignsiy
(combined analysis of variance) Liefinw1dvsnavesdawIndeusoaeiug/ Mugnan
- ALATANIUT
JLYLLIAY LSUAU AA1AY 2562 Fugn fugnew 2563 331 1 U
a
SR
1. AUEITULaEAUINTINYATATNS
2. wladnunsng MUailaauavds suneassalan Jaringluie

3. gudusmyinemansuazmalulad angInemans uninerdeideslu
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NAN1529Y

% L s § v (% o i

U 2563 Wiguweudgyduaieiuggnuan 3 ateiug duiugugninly anliunisiaudideuas

v 9

WANNNSNERTAANT (il 2) uaziuasnensns Jawdngluviy

oot

s s

2

s fa

‘HI ol = v U U U U aa =
AINN 2 LUiSULWHU@@%UﬁWSWU@QﬂNﬁN AUIFYUAZNAIUINTINBATNIAT U 2563

1. Wawan
uwitineenan wuil FUREIUS (interaction) seninesiugivuvaslan wanedn umlnaenan

vodyfunsaziusuarunaslgnenaiu Wdmidnaenanunnseiu Ygnlugudideuasimuinisinuns

v 6

fdns aneus (7-1-16 x 13)-33:2 (Ml 3) IAedsthminnenangan 3,563 Alansusiels lalusnsing

3

a (% v 6

funaad@fuaneiug (7-1-16 x 13)-33-5 waganeug (7-1-16 x 13)-33-3 Asliimtinnonansedasn

9

o w

3,528 way 3,467 nhansusals auddu 119 3 areiug umdneenaauansd1siueg1adidudAgynig

aAnANUNUS

]

Ugnnild gelviwmiinaenansign 1,868 Alansusels Ygnluwlaunwnsns Jswminglavie

q

WU angiug (7-1-16 x 13)-33-2 il minaenanaaan 3,345 Alansusials Liuanssiunisadaiuane

v 6

WS (7-1-16 x 13)-33-3 gl ntinaenansesasun 3,283 Alansursls uwalanasiusg1siitodAgnig

9

[

adRiuaneug (7-1-16 x 13)-33-5 uaziiugugninly ddbimhmdnaenaniman 2,934 uay 2,317 Alansy

sals mua1nu (mN5197 1)
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Y o v

AN 3 DTUANENUS (7-1-16 X 13)-33-2 ADNAUIEUY AAUABN 5 NAU FaUI8U

o ]

M58 1 dwmidneenan (nn./13) vesdydu 2 unasan U 2563

aneiug/Aug AUGITIUAENAUINTAYATITNT wlaununing Jawingluvie ¥
(7-1-16 x 13)-33-2 3,563 a 3,345 a
(7-1-16 x 13)-33-3 3,467 a 3,283 a
(7-1-16 x 13)-33-5 3,528 a 2,934 b
fiugUgninly 1,868 b 2,317 ¢

CV. =8.8%

A8 (combined analysis of variance)
mavlulufiaungsnesndeuiuliunnasiunsads Assautodiny 5% lnes DMRT
YV Ugniui 14 waadnieu 2562 Wuneaiuil 6 Suau 2562 - 31 fiunau 2563

2 Jgnfudl 26 Funnau 2562 1AUABITUT 21 UNTIAN — 6 WABAIAL 2563

(Y Y 1

Uninaanwis wuin Jujduiussenineiugiuuvauan wanadn dmtnaonuiavesyduus

9 Y

agfiuguazuvaslgnaeiu Widmdnaenuisnnsieiy Ugnlugudideuasinuinisinun sidng ae

[y

WG (7-1-16 x 13)-33-5 Wianadeuminaenuvisgean 417 Alansusiels liuandrafuneadfduane

3
g (7-1-16 x13)-33-2 uaganowus (7-1-16 x 13)-33-3 Geliiininaenuiasesasn 402 uay381

a v (%

Alansudals arudrdu e 3 aneug ilmdnaenuisuanisduegrefided1dgnisadfduiug
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L2 6

Ugninld slvidmdnaenwiieingn 222 Alansusiels Yanluulannuwnsnsdawmingloiie areius

]

[y LY

(7-1-16 x 13)-33-2 Wi winaenuisgegn 382 Alansusels luunnseiunsadftuaieiug (7-1-16 x

13)-33-3 wazanowug (7-1-16 x 13)-33-5 Fslsitminaenusiasesassn 372 uag 346 Alansusols

'
v o

ANUEIRU wikansaiunsERRiuiugUannly ddvidmiinenwsisingn 277 Alansusials (i 2)

A1397 2 wtinaenuiia (nn./13) veedydu 2 unaalgn U 2563

aneiug/ g AuGITeuaENRIUINSINYATIIRTY wlaununins Jwingluvie?
(7-1-16 x 13)-33-2 402 a 382 a
(7-1-16 x 13)-33-3 381 a 372 a
(7-1-16 x 13)-33-5 417 a 346 a
fiugUgnily 222 b 277 b
CV.=13.0%

AT18UTIU (combined analysis of variance)
farlununnsiiaumesnesiuilouiuliunnaesiuneans Asgautidfny 5% laeas DMRT
YV Ugniui 14 waadnieu 2562 Wuifeaiui 6 Sunau2562 <31 funaw 2563

2 Jgnfudi 26 Funnau 2562 1AUAIIUR 21 UNTIAN- 6 WAWAIAL 2563

@
2. U
1 [ 1 v ea ' ' o < a 1 1 o & v ¢
wud Sytuudaziugiugnluwvasigneineiu ergiiuiiedldunnsdiaiu dufie aneiug (7-1-
16 x 13)-33-2 lirafsegifivifuandsdandugn 27 Tu lduanssiunisaddduaieiug (7-1-16 x
s

13)-33-3 Falviengiiuineansauanuadan 28 Ju uiuanaaiueesiideddynisadfduaneiug (7-1-

9

16 x 13)-33-5 uwagiuguaniiall ddlienaiuiieasausniniu Ao wdavan 30 Tu (115199 3)
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v

A13199 3 eginuLAeIATILIN (T1) veednydu 2 unasgn U 2563

. AUEITHUAZAMUINIS wUaaun¥nIng y
aneug/Mug ? wdy v
o INYATHINS Janingluiiy
(7-1-16 x 13)-33-2 26 28 27 a
(7-1-16 x 13)-33-3 27 29 28 a
(7-1-16 x 13)-33-5 29 31 30 b
fusUgnvialy 31 30 30 b
\ade 29 a 28a
CV.=7.1%

AT (combined analysis of variance)

]
= v o o

Y fauanunigsnusivilouniuliunnanaiuniadn assauiudnnty 5% lae3s DMRT
AUEITuazimuINISNEATAANS WNzWATUN 17 gateu 2562 UanTum 14 wgeiniew 2562

wUadnunang Janinglavie wnzwdaiui 28 wgednieu 2562 Uandun 26 Suimu 2562

3. dnwadzAeN
uuNdUADN WU @8RUg (7-1-16 x 13)-33-2, (7-1-16 x 13)-33-3, (7-1-16 x 13)- 33-5
findumen 5 ndu deuieu waziusugninly Tnduaen 3-5 ndu (19l 4)
yunnen Nuin aneus (7-1-16 x 13)-33-2 Tiaedsnnunirmengean 3.33 wudwns Tl
uAnFNsAuNSadATY 2 anewug Ae aneus (7-1-16 x 13)-33-5 uag (7-1-16 x 13)-33-3 Fslsianuniig
PONTBIAN 3.21 LAY 3.24 IBURAIAS AuATU uiuansisiusgsiidoddysadaduiugugninly
Felirnunanensign 3148 iwufns Sryiu 3 anestug 1eun aewug (7-1-16 x 13) - 33-2, (7-1-16

13) -33-3 ay (7-1-16x13)-33-5 1iA1u81990n 4.53, 4.49 way 4.44 LlUdUAS ANaIAU kayly

N o (% aa

wANAaTUNISERs wikanaeiuegailteddynisadfduiuiigninily Fslianueinendign 4.22

o

WURIAT (A1571971 4)

Ly

ANNYIINUABN WUTN @18TiUg (7-1-16 x 13)-33-2 uaziiugugninly Iiduadeaiuegiiiy

Y

[y o

ANWINAU AD 0.54 WURMUAT BWANANNAUNIEDRNUAIBWUS (7-1-16 x 13)-33-5 FIlHANNEIAUADN

o v

5098911 0.52 WURLLAT wakANANAUDEHTed1Agyn19ad

[y

o
Afuaneiiug (7-1-16 x 13)-33-3 Gl
g1AuRDNANER 0.51 LwuURKAS (AN51971 4)

yanduAenduLen WU @eWug (7-1-16 x 13)-33-2, (7-1-16 x 13)-33-3, (7-1-16 x 3)-33-5
wagtusugnitalu Wanadsnuninsndunentuuendaus 3.82 - 3.87 lwufuns uagliuandieiunig
a0m anewug (7-1-16 x 13)-33-3 Tﬁmmmaﬂﬁmaﬂ%uuaﬂqqqm 4.90 wuAwng Muanaiun1ada

fuanewus (7-1-16 x 13)-33-2 waz (7-1-16 x 13)-33-5 Falvianuginduaenduueniiniu fe 4.87
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v o v v

wuRang wikansnatuegnaiifoddmsadftuiusugnitily dfanuenndunentuusnsan 4.77
WwuAlLAS (113797 4)

Saydurita 3 aneiug wasiugugninly TWaenduhiiuidy (BLUE GROUP N 95 A) nanguseds
(campanulate; bell-shaped) ndunanduuen suld (obovate) uaslulszdugassunas (rounded)

v fa o

M1319% 4 dnwaizaendydu Audideuazimuinisinensians U 2563

. YUINADN ALY YIANAuADNTULN
o o U Y
ANYNUY/NUY - (2d.) NUABN (3l.)
nauAsn S >

MM 817 (31.) ekl 8§17

(7-1-16 x 13)-33-2 5 333 a 453 a 0.54 a 3.85a 4.87 ab
(7-1-16 x 13)-33-3 5 321ab 449a 0.51b 387 a 490 a

(7-1-16 x 13)-33-5 5 324ab 4443 0.52 ab 3.87a 4.87 ab
fiugugninly 3-5 3.18b  422b  054a 382a  477b
C.V. (%) 2.7 2.8 3.2 2.5 1.4

7
v a v (% = YY)

mavlulfiaumgsnesindsunuliunneneiunansa Aszautodfny 5% lneis DMRT

Ugﬂ’;’uﬁ 14 weAINeu 2562

4. Ysunauueulvleeiusi
Ugnlugudidouasimuinisineasidns wuln Ysuasesulnleerdusiuinuineinaninlugg

| 1Y) Vo1 q' a a ' ] v O o« ! a a a =
ANNUY ILVWT]LﬁaEJTJiﬂJ’]mLLEJUIV]VLSUU"qu3'33JVLJJLL@ﬂquﬂu UUAB ﬂ’]Laaﬂﬂim’]mLLQUIva%Eﬂu‘Uﬁju 2 f]@LﬂU

[
1 [ L Y

Ay Nud Sy Tune 3 aneiug waziugugninill Widsuiaueulnloenfiusiunue 75.48 -78.47

o

o—

v
U o LY a

Naansusetminndunanas 100 N5u kazluunnAa i UNIEas ENsn 5)



o [ d'

A13197 5 YSinaueulnleeniusin (un/dwilinndunenan 100 n$H) vaednydu 2 gaiuine?

fa o/

a

AuITEuagiRUINSINYATAINT U 2563

25

aneug/Mug AuiAeIgguds AuiAeIggeu \ade Y
(7-1-16 x 13)-33-2 69.65 85.41 77.53 a
(7-1-16 x 13)-33-3 67.45 89.49 78.47 a
(7-1-16 x 13)-33-5 66.88 85.45 76.17 a
fiugugninly 63.83 87.12 75.48 a

\adeY 66.95 a 86.87 a

CV.=60%

AL (combined analysis of variance)
V Fuaufinnusesnusdeuduliunndnetuniada Asedutad ey 5% 1ae35 DMRT

Ugnuil 14 ngadnieu 2562

Ugntuwdannuasns Jawdaglorie wud iiufeimnanannguds aewus (7-1-16 x 13)- 33-3

Tdsunaneulnleenfusiugean 74.85 TadnFusdouamidnniunenan 100 Ny uand13iueead

foddrymaaiffuaneiug (7-1-16 x 13)-33-2, (7-1-16' 13)-33-5 wagstugugninly dsliusunauou

nlasa1Tusiu 69.00, 69.38 waz 67.33 fadansusiauiniinnaunanan 100 NSU AINAIRU WALAULAE?

HANAAGANY WU BRytuia 3 aneus wariusugnialy Wiusuaweulnleenfusiunsus 90.88 -

98.15 fiadnsumaumtnnaunandn 100 N5u wazllwmneaiun19ada (m157199 6)

A15197 6 Usunaweulvleeadusiu (wn./dmidnndunenan 100 n3) 2098ty 2 gauiuiien

wlasnunsng Janingluvie U 2563

aneug/ Mg Fuifeanguds Auifeaggny
(7-1-16 x 13)-33-2 69.00 b 98.15 a
(7-1-16 x 13)-33-3 74.85 a 96.09 a
(7-1-16 x 13)-33-5 69.38 b 96.19 a
fiusUgnvly 6733 b 90.88 a
C.V. (%) 5.6 10.2

v @ o

F,aU T ULLIRINANUA8 DN YT IATDUNULLLANAAUNIEDR NTzAULY

Ugniuil 26 Sure 2562

1Aty 5% a5 DMRT
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anUseNa

a v

Ugnlugudidouasimuinisinunsiidng dnvazidenu \Wufumies (clay) 18unieing

A

(organic matter) 1.77 Wesidus arudunsn-ag (pH) 6.64 Weawesa (P) 82.5 NadnSurenu 1

a o 1 a

Alansu waglnuna@eou (K) 149.0 fadnTusiesiu 1 Alansu HandndyTua 3 ateiug Tinandngandi

Y

a @

Ugnlunlaununsns damdngledie Felidnwaziodu Wudusiuduiuwmies (clay loam) fdun3eTn

)

1.00 WWosidud pH 7.44 veawesa 35.8 fadnsusenu 1 Alansy wazlwuwnadeu 94.0 Jadnsurenuy 1
Alandu (mM31sswandl 1) Aulugquiidouasiauinianunsiidns TBundeng wazyuiusinenns
wnnauluulasnensns Jawinglovy Fedawalvinandngs wazauuana1avasEnIngleInta Ag
gamgiissiulutisnanfuifomanan nanfe Ugnlugudisouasimuinisinuasfiang aenaiv

NEFoUTUINAL 2562-1U1AN 2563 aunailiafenus 25.1 - 30.8 aeALallea (A1519WUINT 2)

al

Ugnluwdannunsns Janiaalaiie dasnaniuifenfieuunsiau-ngun1ain2563 aungiindenau
263 - 31.9 srnwaidud (M319MuINT 3) gauungigeiuludraianiuiies fvdinisaiedn Fevinli

NaNARAnAde

v o A

Tuusiazunasuan wandanendgduinuineslugau Wusimaueulvlsefusmmnniwanadn

o

v o a

& Y v Y] a6 = a = ] a
@@ﬂamsﬁumLﬂ‘ULﬂﬂjﬂLUQQLLaﬂ FAAADINUINYINUYDIGT LLagLﬂﬁli(ﬂq@’] (2562) 995189711471 UTUIULDU

o

Wlwenfulunendyduiiuieluggeu Junniiiufgalugauas e1ailadenvaninuindeudu
aa | o a | a [ ' a .
ninasonisaitaweulnloeniy wu gungil Audunsn-A1e uazUIuus19e1m1s (Mlodzinska,

2009)

A3UNaN15338 uasdalauauus

(% o v

dayduaneiug (7-1-16.x 13)-33-2 Ugnluaudidouasinuinisinunsiadns Ivnandngedn 3,563

v 9

Alan3usials Widafeysuauaulnlyeniusiu 77.53 fadnsuseuninndunenan 100 nfu Yanlu
wUaanunsns Jingleiy Winandnasan 3,345 Alanfusials iuiegoeu Wusnaueulnlyeniu
5IUgean 98.15 Aadnsusiouminniunenan 100 nfu 119 2 unaslgn argiug (7-1-16 x 13)-33-2

Inandngandiuguanialy warlivSunaweunlegfusinuinniwinsgrunisandaniug e

1Y o [y

Syduanoiug (7-1-16 x 13)-33-2 lUugnluundssing q maAuiieinandagory Tusiaueulnly

o
| =3

a a v J a a ca vYal 1 a ! dl' LY
‘EJ’]UUTMJQ\W’J']Lﬂ‘ULﬂE’J’Ji]E_]LLﬁ\‘i ﬂQUﬂQﬂﬂﬁiMﬂﬁiﬁLﬂi’]gﬁﬂu Tndian pH VB UTENIN 5568 Wolsaiu

(% % v s

N3 IA8YDUTDIT Fusarium sp. @nALIALEY iNwRINTa1N1salanddualeiudanaay nan

Y

TogAvayulnssydudnisilununiminalaie #3ns fvaldan wasiuniaula
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unaguuasdalauaiue

U v ¢

AnFeNdytuaeiuggnray F;, YgnilSeuiiisuiuiugugnimlivesnunsns lasgyduanenug

anEas 1 aneiug fie aneviug (7-1-16 x 13)-33-2 wui

1. Ugnlugudisouazinnnnsinunsiidng Tinandngsan 3,563 Alaniusiols liaadeusua
woulvlwenfiuzau 77.53 Sadnsuseruiinndusenan 100 n¥u

2. Ugnluntaununsng Smingluiie Winandngaan 3,345 Alanfusels tiviAeiggdu 19
Usinaueulvleenfiusugean 98.15 fadnfudethviinndusenan 100 nu

3.4 2 wndsugn TWnanangeniviugugniily nisituifeamandnggiu Wlimaueuinle

eNIUTINFINTNAUA AU

[ o =

naulandgdu msin1TiAsIzau TAlA1 pH U99AUTENRINN 5.5-6.8 Welasdunisitnvinany

Y
6 Y a

YOUYOTY Fusarium sp. @anglsaiied InwnInsaunsaugndyduaeiuggnuas saadngavayulng

9 9

daydudansAmlunundwinglurie W3ns iuadan waviunnaula



28

U3TaIYNU

s

naneaaasil 1 nsdaidensadumeiuggnua

nugn duusning. 2506, USuuseRusiie: Wugiu 3803 uasunfn. naduiielun
AMZINEATANENT UNINGIRBNEATANERT. NFunNNe. 237 il

Ry AU, 2557, Sty gamIsvayaayulns 32 (1): 10-17.

Anonymous. 2016. Clitoria ternatea. Tropical Forages. Available:
http.//www.tropicalforages.info/key/Forages/Media/Html/Clitoria_ternatea.htm [9 June 2016].

Devaiah K.M. and P. Venkatasubramanian. 2008. Genetic characterization and authentication of
Embelia ribes using RAPD-PCR and SCAR marker. Planta Med. 74(2):194-196. doi: 10.1055/s-
2008-1034279.

Doyle, J. J. and J. L. Doyle. 1987. A rapid DNA isolation Procedure for small quantities of fresh
leaf tissue. Focus 12: 13-15.

Mlodzinska, E. 2009. Survey of plant pigments: Molecular and environmental
determinants of plant colors. Acta Biol. Cracov. Bot. 51: 7-16.

Moris, J. B. 2009. Characterization of butterfly pea (Clitoria ternatea L.) accessions for
morphology, phenology, reproduction and potential nutraceutical, pharmaceutical trait
utilization. Genet Resour Crop Evol. 56:421-427.

Ranganna, S. 1977. Plant Pigment. /n Ranganna S. (Ed.), Manual of Analysis of Fruit
and Vegetable Products, TaTa McGraw-Hill publishing Co., Ltd. New Delhi. p. 72-93.

Shinde, V. M., K. Dhalwal, K. R. Mahadik, K. S. Joshi, and B. K. Patwardhan. 2007. RAPD

Analysis for Determination of Components in Herbal Medicine. Evid Based Complement

Alternat Med. 4(Suppl 1): 21-23.

nsMaaasil 2 MIlUSsuiisusadumeiuggnua

naudTeLasInTIEfdTeInens. 2558, WwalaneadatunsufuRnuidenees.
NALITLLALIATILINNEDANUITENLYAT NOWHLIULALITING NTUIVINITNEAT,
YWLHAVNIINSINEAsWUTEmALYY 9119 uunys. 50 wi.

Y

¥  a ¢ q' o ¢ a = v a o ¢
36y QU‘@VLSUEJ'Nﬂ NN LL"ﬂll"i]']EflJ} a;ﬂ'lﬂ'ﬁfu Gk ﬁ'ﬁa‘ﬂq IVW]EN hAZHARNT INWIIIN 2557

v a1

nsAnLdenkazSEUWEUTUESTY. w1 101-116. WAVINITEAAUNTUTYINITINGYAT

Us¥97T 2559. NSUIBINITHNYAST.


http://www.tropicalforages.info/key/Forages/Media/Html/Clitoria_ternatea.htm

9%y Fugloaed 1elew udndgey annsal aend ASaen ives wazsiadni Sndesau 2560.
mMsfmdenuaziUFouiisuiugsyduilinandnuazUiinanoulnlesniugs.
3739753911340 35(3): 310-320.

9%y Awgloensd 1nws ududu Ao Wewjmng uazaiae TWives. 2562, msdadenuas
Wiguiieuiuganytugnuay. lu: iwamumamuﬁaqLﬁumimaaqﬁéjuqm 2562.

3§ vgnuw wasifesfian wdeside. 2562, wavesnaMTAuAUazgNIaeRINTTY
msshuayyadassUinaueulnleniuuaransiuodniameludnytu. 175msnums
W32I0UNAT 37(4): 655-661.

Ry Aum. 2557, Sty gaaIsvayaayulns 32(1): 10-17.

Anonymous. 2016. Clitoria ternatea. Tropical Forages. Available:
http://www.tropicalforages.info/key/Forages/Media/Html/Clitoria_ternatea.htm
[9 June 2016].

Mlodzinska, E. 2009. Survey of plant pigments: Molecular and environmental
determinants of plant colors. Acta Biol. Cracov. Bot. 51: 7-16.

Moris, J.B. 2009. Characterization of butterfly pea (Clitoria ternatea L.) accessions for
morphology, phenology, reproduction and potential nutraceutical, pharmaceutical
trait utilization. Genet Resour Crop Evol..56: 421-427.

Ranganna, S. 1977. Plant pigment. /n: Ranganna S. (Ed.), Manual of Analysis of Fruit
and Vegetable Products, Tata McGraw-Hill publishing Co., Ltd. New Delhi. pp. 72-93.

29


http://www.tropicalforages.info/key/Forages/Media/Html/Clitoria_ternatea.htm

AMARNUIN

N1IMAARIN 2 MsUSeuisudytuaenusgnaas

MTHUINT 1 WadAsIeay UgniuSeuiieuiugdydu 2 unasgn U 2563

30

. . o wUaINENINg
398113 AUGIFBUATHAIUINISINYATNINS
X Janingluvie
oy Auniled AusIuUURwmAen
Anudunsa-ag (pH) 6.64 7.44
dunseTng (%) 1.77 1.00
Weaveda (wn./nn.) 82.5 35.8
Tnuvaiden wn./nn.) 149.0 94.0
AsaNuIng 2 Jeyagnieainetisgnilisulitouriugeytu
AUGITELAENRIUINTNYATITNS T2563
gauvigfl () TR AU
e/ s .
GG G2 \aaY (3131.) (%)
NEAINYU 2562 33,7 22.0 27.9 12.6 70.0
FuNAN 2562 32.1 18.0 25.0 0.0 66.0
UNINAN 2563 316 20.4 26.0 0.6 77.0
NS 2563 347 208 278 0.0 63.0
funeu 2563 37.2 24.4 30.8 1.2 63.0
WW8U 2563 38.3 25.4 319 19.7 60.0
NOWNIAU 2563 39.0 27.0 32.0 147 63.0
ﬁqmau 2563 35.5 25.6 30.6 139.8 73.0
AINNIAL 2563 34.9 255 30.2 148.5 75.0
dameu 2563 33.6 253 29.5 59.1 77.0

un: annflgn e Ing wdng
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T ] (% U

MeNUINT 3 YeyaanileningviaUgnileuliieuiugdndu

Y 9

wlasnunsns Jandnaluie U 2563
q

gaunnil (%) Plus LTINS
o/ — 3

NGl 20502 ik (a1 (%)
SUIAL 2562 31.6 17.4 24.5 0.0 72.0
UnNIIAN 2563 33.4 19.1 26.6 0.0 70.6
AUAWUS 2563 34.2 19.7 27.0 0.0 62.9
JuAu 2563 37.6 233 30.5 0.0 60.5
bHYN8U 2563 37.7 24.8 31.3 105.8 63.5
N WAIAU 2563 40.7 23.2 32.0 67.4 71.0
ﬁqmﬁlu 2563 39.3 23.7 315 130.8 79.0
A3NNIAL 2563 39.3 22.8 31.1 35.8 76.0
Ay 2563 37.7 25.2 315 302.4 85.0

un: aonflgnluyinengluiy



