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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 clones 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.

The yield trials on yield and agronomic characteristics of 3 lines purple yard-long
bean which were selected and Nan 1. (check varieties). Randomized complete block design
with 4 replications. Constructed in January 2021 to November 2021 in 2 season, firs dry and
rainy at 3 famers 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 vyield in several place of
cultivation which have yield between 633 - 2,833 kg/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 morphological traits as IPGRI.

The results revealed that 358 domestic accessions and 169 exotic accessions were classified
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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 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
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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 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
replications 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,O5:K,O At the rate equal to the
need for nutrients. treatment 3, add fertilizer with the amount of nutrients. 1.5N:1.5P ,0s-
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,Os5: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
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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.
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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,
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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 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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Yield trial in the first dry and rainy seasons in three environmental cultivation of

purple yard-long bean (Vigna unguiculata (L.) Subsp. sesguipedalis Verdc.)
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Abstract
The vyield trials on yield and agronomic characteristics of 3 lines purple yard-long
bean which were selected and Nan 1. (check varieties). Randomized complete block design
with 4 replications. Constructed in January 2021 to November 2021 in 2 season, firs dry and

rainy at 3 famers farm each season of Thailand. Result in all of selected line show more high
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yield than Nan 1. (check varieties) and all of them present in several a good quality
characteristic than Nan 1. Whereas Fs-21-9-24-22 line show high yield in several place of
cultivation which have yield between 633 — 2,833 kg/rai. And high yield grad A and B of flesh
pod. Moreover Fs-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 435 — 49.4 cm. thick of flesh pod between 1.93 - 2.30 mm. and high total
anthocyanin (166 — 208 mg/kg)

Furthermore, contentment of taste and friablenese of flesh pod of Fs-21-9-24-22 line

show high level between 88.3 - 91.6%.
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2) wiguvauugnlngldaouyn vuravgu n319 20 WURWAT 817 20 WuAWAS 8 15
wufiuns sosfunquiedeasnyatiusis Usina 300 niusenay antueanmdn 2 whasongu
wrsntTuindmeonudn

3) niamgonmdnUszam 2 dUnsi antuvhdndlidaiinerilagldlsiliviaman wagldng
PelunourinAng

1) Fansmelundasuarquasnumevasedliauysaifian saihiudutumueumngan
Tatn 3n%s adedl 1 Eoongfuusvanm 20 Yu ldteinsn 18-46-0 §na 18 Alandusiols wazloinsn
0-0-60 031 10 Alansusials adsil 2 Woogsuusvanm 35 fu ldteinsn 46-0-0 &ns1 9 Alansusio
13 uaetloinsn 0-0-60 831 10 Alanfusels Adsf 3 Wooeduuseun 45-50 fu ldteinsa 46-0-0
9931 9 Alansusiols wazdeinsa 0-0-60 w31 10 Alansusials

nstuiindeya

Snwarsuauiunenuiu 50%: Tufintufinenuiu 50% vessiuaufumuaesusiazany
iug udfudouluauisiuiiugn

& o 1 v 6

anwagAuvuLile: Tuiinanunuillel nanvadusiazaneiug 91wt 20-30 Anseangiug

Tne3sn197m As 1diafan uI1EinannsIuSUNiLEs 3ntueAziudnaantadldinesiideinainy
2] v o 1 al | a ' YA

wnllensagesnuvein diAnlalumeaadeasuragaieiiug

anvaueANeIRn: Tuiinanueiinanvawsazaneiug 311U 20-30 Hndeaeiug lne
Toantanaudavansiln ialalumAnadevewnasaneiug

dmiining: Sl minlnAvismueiinuineldlussazads dausiusuiunerauiviugained
Nuies Tneumininfszdnegluiinnsn A uaz 1nsa B Jsuglasiaindu

yndnilnide: Fsdmdndndensueiifuineldlunsazase dauadusuduiietaudeiu

v a2 a a goJ 'y = [ [ = ¥ a o 1

gavneinuiie) lnenumiindndazdneglulininga C Faglasiaamindiunn

WAATIENToYaTNYULANNNLAZHANERA IAEVIANRREYDILAREEN Yz vRIuARzae ULy
wiazunaslgn uaduludiasiesinuulsusiu (analysis of variance) lagldlusunsy iristat
U .«.:4' 1 aa < o 1 Ql' % :.’/ = =1 1 ‘:ll 1
anwazlafilaninuuana1m1sads JsdiAedgvesdnvuriuY lWTsuliisuAaasrasunay
anwalrlnedd Duncan’s new multiple rage test (DMRT)

Aaszvvsunuastoulnleeniiusiy (Total Anthocyanin; Anthocyanin-3-glucoside) fia
38 Spectrophotometer 15N A@0UD19849 In house method base on AOAC official method
2005.02 MUsEnesUfURnasusewelng e Tuudazaneiugng 2 gauan

Usziiiuauianela: vinsusziliunnuisnelaludnvuznisuslaaidAy 2 dnvuy Ae

ANWULAMUNTOULALANUTATIR 1AsTIUIY 2 SNwue ehUITEAUAzLUUdUY 5 seeau tann seeu 1
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Azwuu (linela) seau 2 Azuuu (welatiee) sedu 3 Azwuu (welaviunans) seau 4 aviuu (Weld)
wasziu 5 Azuuy (wolawnn) drsmnuvinuuussifiuguivaazuuy et lumiesazamdia
welalutilnenudasaneiuduosusardnuus
nawazan Uil Msvnaeadudul 2564 Auaell 2564 sreznARILILIY 1 T
afiunislunlaanunsns Sminfidns damindeadn Jawianivalanuay

FIWIANLNINYS

nan1533eazanusuna (Research and Discusstion)
nsnageuNugluge? 1 (Rausuiay - wauaAN 2564)
NANANTIY

[

WUAMADUIIMIATINT WU KAKFNTINVBIWsAzaeRugHauLaNAeTuag1adidedAny
ganeadid lneinandnTinvesudazaeiuginaiesgsening 1,490 - 2,882 Alaniudels laefiany
g F5-8-8-21-1 dnandnsiudeuiniian wiriu 2,882 Alansusials setasunlauianeiug Fs-21-9-
26-22 way F5-49-1-8-17 Anandnsiuiade widu 2,853 wag 2,332 Alansusieals auadu dauiug

1 a a d‘ L4 Ql' 1 Ly al v 1 1 d‘ a Ql' %
W 1 dnandesiueietosiign wirdu 1,490 Alansusels Inefinandnnissiuveswnaeiugly
wlaanaaaudnIanang winiu 2,389 Alansusals (91519 1)

wlawnaaudsnindosidanudn nandnsauvosazaeiusiiauwanasiuegefided Ay
ganeadia lneiinandnsiuvesdaraieiuiniaieegsening 814 - 1,581 Alansusels lngiiany
WG F5-09-1-8-17 fiNanansiumasuniign windu 1,581 Alansusels sesaaunlawnananug Fs-8-8-
21-1 WAy F5-21-9-24-22 fnandnsiuaie wirdu 1,352 uag 1,335 Alansudels auddu diuiug

| ~ a a v a W a Y ' a a a 1Y)

W 1 fnandesiumdetdesnian wiiiu 814 Alansusels lneinandnafesinvamnaneiugluwlad
naaaudindaidn windu 1,270 Alansusials (1519 1)

LUAMAAB UM lannudl NaNENTINYRIMARE AN UGLAULANFAII B E1 9T

'
1 a

TodAyn19ada lngfinandnsiuveuiazateiugiinnadeegsening 1,361 - 2,191 Alansusiels

)
lnefianeiiug Fs-8-8-21-1 Tnandnsiuadeuniign wiiiu 2,191 Alansusiels sesasnlaufaneiug,
F-21-9-24-22 U@y Fs-09-1-8-17 ANanansiuiade winnu 2,047 wag 1,994 Alansusals amuaisau
] [ ] = a a v A "W a o 1 ] q' a N

duiugunu 1 Inandnsiueiedesiian windu 1,361 Alansusiels Inenandnnissiuveannany
wuglunUamagaudawmdniivailan wiriu 1,898 Alansusals (1519 1)

NANARLNTA A

v a

wlamaaaudaninfiing wudi nandninse A vasuaazateiusininuuwnneaiuegdl

'
| a

TodAnyganeas lnennandansa A vasdazaieiuiiAnadeagsening 526 - 1,327 Alansuse

15 Tnefianeiug F5-8-8-21-1 finandnins A lndsuinian windu 1,327 Alanfusiels @adu 45.9%

YDINAHANTIY) 098U ARNAIENUG F5-21-9-24-22 uay F5-49-1-8-17 fnandnnsn A wde Wiy
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1,311 AlanSusels Aadu 45.6% vewmandnsiv) way 828 Alansusals Aadu 35.5% vainanin
$711) Muady dstugin 1 Tnandsina A wastesdian wiidu 526 Alanudels @Ay 35.9%
voanandnsan) Insfnandniadeinsa A veanaeiuslunlamageudminfidng wirfu 998
Alansusials (1919 1)

wlamaaaudaindostdn wuin nandansn A vesusazaieiugiaiuwanaeiuediad
fodfyBeneadn nefinandainsn A veausavaneiusiinnadoogsening 573 - 1,214 Alanfusio
15 Tngflanewus F-09-1-8-17 Tnandninsa A wasuiniian windu 1,214 Alanfudels Redu
76.9% VOINAKANTIN) TR ALAAIEWUG F5-21-9-24-22 Uag F5-8-8-21-1 dNandnnsn A l0ay
winu 1,038 Alansusiols @Aadu 77.9% vewmandngy) uaz 1,033 Alansusels @Aadu 76.6%
YOIHANANTI) AUATU druiudin 1 dnandningn A ladetesiign wiriu 573 Alaniudels (An
i 70.5% vesnandnsan) Inefinandnindsinin A vesnatsiusluivamaeasudminiesida
whiu 964 Alansusials (11573 1)

wlaaeaeudminfivalan Wudn nandnnsn A vasudaraisiuglulinanuwand19iunig

o 1 11

a0n lneinandnnsn A vesusiazaneiugiaAnaduagssning 361 - 512 Alansusals lneianeiug

]

(-

F5-8-8-21-1 Siwandninga A ladoannilgn wirfu 512 Alanfudels Aadu 23.3% vesnandnsi)
sosRbLNAIENUG Fs-21-9-24-22 Uag Fs-49-1-8-17 Anananinsa A Wwds Wiy 460 Alansuse
15 Ao 22.4% vowwandnsin) waz 437 Alansusals @Eadu 21.9% voamandnsiu) arua1iu
duiuginu 1 fnandainse A wastesiiga wiriu 361 Alansusiols @Eadu 26.9% veswandnsi)
Tngiinandnindsinin A vawmnatgiuglunamaasuiminfivnlan iy 442 Alan3usiels
(M519 1)

NANAALNTA B

v a

wUamaaauTndanins wudn Handninsn B voudazatuiugianuLansiuagnadl
foddnyBaneada Tnofinandainsn B vesudazaoiugiaiadeegszning 371 - 698 Alaniusels
Tneflanosiug Fs-8-8-21-1 fnananinsa B 1dsanniign windu 698 Alansusiels @adu 24.1% ves
HANENTIY) TOIRNALNANENUS Fo-09-1-8-17 Uag F5-21-9-24-22 fHandnnsn B Wde Wity 696
Alansusols @adu 29.5% vewmandnsaw) waz 690 Alansusols Ay 24.4% vemandnsow)
Py dusiugu 1 Snandainse B ldetdesiian wiitu 371 Alanudels @adu 24.6% veq
wandnsan) Inefinandniadeinsa B vesmnaoiuslunlameaeuiminfidns wiiu 614 Alanduse
15 (M50 1)

wlamaaeudminfivalan wudl nandninia B vesudazateiudininuuwansd1aiuegiad

(% s

TodAyneadia Ingfinandninsn B vesurazaieiugiaaduegsening 417 - 737 Alansusals

Inefianeiiug Fs-8-8-21-1 finandnnsn B ladewnfian wiriu 737 Alansusiels Aalu 33.5% veq

NANARTIL) Fosasnlaunaneus Fs-21-9-24-22 uay Fo-49-1-8-17 finanaminsa B 1y wirdu 690
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Alansusials Aalu 33.4% voanandnsiu) waz 662 Alansusels @adu 33.1% vewmaninsiw)
pdU dauiusiiu 1 fnardninga B laduvesiian winfu 417 Alansudels @alu 30.4% vos
wawansan) Inefinandniadeinsa B vewmnaneiudluamaaeuiminfiualan wiiu 627 Alandu
fols (M54 1)

NAKAALNTA C

v a

wlamaaaudmiafiians wuidl wandninsa C Youdazatgugiinuuaneaiuegiadl
foddnymeada Tnofinandninsn C vosusazaeiusianadongszmning 290 - 560 Alan3usels
Tnefianoiug Fs-49-1-8-17 nawdninsn C ladouniign winiu 560 Alaniusols @adu 18.9%
YosHaNANTIN) FosaunlFLnaeius Fs-8-8-21-1 way F-21-9-24-22 Slwandninga C lade Wiy
542 Alansunals (Andu 18.6% vewmandngaw) waz 530 Alansusels @alu 24.1% vewmandn
211) Muddiy druitugun 1 Twandninga C wastosdian wintu 290 Alanudels @iy 19.1%
yoanandngIn) Inofinandniadoinin C vosynaowugluulamaasudaninfidng winfy 481
Alansusiols (1519 1)

wlamadeudaindestda wuin nandnnsa C vasunazaieiuginuwanasiuediad

'
1 =

fodAynnsadn Inefinandningn C vosudavaneiusiidnedoegszning 240 - 367 Alanfusiels
Tnefianeiug F-49-1-8-17 dnawdninsn C ladouniiga Wiy 367 Alandusols @adu 23.0%
YDINANANTIN) T8 bALNAINUG F5-8-8-21-1 way F5-21-9-24-22 Anandninga C Wwds Wiy
319 Alanusiels Andu 23.3% vewandngin) wae 297 Alanfudals AaLdu 22.0% vewandn
211) Muddiy druitugun 1 Tnardninga C wastosdian wintu 240 Alanudels @y 29.4%
vesuanans) Inefinandniadeinse C vemnaeiusluntamaasuiminiosidn winfu 481
Alansusials (11519 1)

wlameaeudaniniivgdlan Wudl NandanNTa C Yodudazaeiuginuuana1eiueeiall

'
| a

foddnyBameadd Tnofinandninsn C vosusazaewudianaduogszning 364 - 688 Alaniusels
Tngitanosiug F;-49-1-8-17 fuandninga C l@dsanniian wirdu 688 Alansusels @adu 34.5%
YBINANTNTIN) FOBNIAAFIERUT Fo-21-9-24-22 uay F5-8-8-21-1 Anandnnsn C dy wihiu
653 Alansusiols @ndu 32.1% vewmandnsaw) waz 650 Alansusels @alu 29.6% vewnandn
571) Muay drustuguo 1 Snandnina C wastosdign wintu 364 Alanudels @y 26.6%
vosnandns) nofinandnadeinsa C vomnaeiuslunlamaasudminfivalan iy 589

Alansumals (M54 1)

AMUIWIUNABNUIY 50%

LUAIAZDUTINTANING WU INUIUTUNABNUIU 50% VBILAALAIINUSHAINULANANIU

9

N o LY

a1l AryBanneadia Inenianadieeysening 38.5 - 41.7 Tundsan lnvaneiug Fs-21-9-24-
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[

22 fITuiuninenuiu 50% whgleeiian Wiy 38.5 U sesaenlalnatenug F-8-8-21-1 uay
F5-49-1-8-17 fiT1uiuiufinenuiu 50% tade Wity 40.0 wag 40.2 Tundalgn mudiu diuiug
W 1 f9wuiuiinenuiu 50% dgunitga witdu 41.7 Tundslgn (11574 2)

wlamaaaudaniniiyalan wuin Iuuiuiinenuiy 50% YoAaza1eugiaAUwANG1

1 a 1 1

fupgaiifydAyneats lnenianadesgsending 41.0 - 45.0 Tundwan laganeiug F5-21-9-24-

Y

22 Fwnuiuiinenuiu 50% wdeesiian wiiu 41.0 Yundsgn sesasnlduiaeiug F.-8-8-21-
1 way Fs-09-1-8-17 fduuiuiinenuiu 50% 1ade Wiy 41.7 uag 43.0 Juvdagn sudidu dru
fiugiiu 1 Twauiufinenuiu 50% wasuniian wiriu 45.0 Yundsugn (1313 2)

A2U81EN

wlamaaeudaminians wui anueninvesdaraeiugianuuansiaiuegeiideddgy

ganeads InefiiAladeagsening 42.0 - 49.4 lwuRwAS lngateiug F5-21-9-24-22 Iaue13En

a

WABNNNTAR WU 49.4 WURNAT SeRlakAaeNuS F5-8-8-21-1 uagiiugiuiu 1 daaueniin

'
-

WAy WU 49.2 uag 47.1 Wwuiuas mua1au diuaieiug F-49-1-8-17 danuenilniadeties

I

AR WNNU 42.0 LURIAT (AN519 2)

9

v Y <

wamaasudwminiesidn nudl Auelnveswnasatevugiinuuand1siueened

' '
| =

TodAryBanneada Ineniaaieadsening 40.5 - 49.1 lufuns ngaiewug Fs-8-8-21-1 1Ay
g1flnasNINNgn Wiy 49.1 wuiuns sesaunlawnaisiug Fs-21-9-24-22 waziuguiu 1 4
ANUEIENREY WU 48.0 kAT 46.6 LWURINT MNEIRU dauaneiug F-49-1-8-17 fanueniiln

WwagtaNgn Windu 40.5 wudlung (11379 2)

v a

wamaasudiminfiwalan Wyl anueilnvesudazareiuiinnuuwaneiaiuegidl

TedAgyanneada IngiliAeioegsendng 40.9 - 46.7 wuRuns laeiuduiu 1 Iaueniinedey

[

WINAEN WU 46.7 U3 Ta3a9lawAanenug F5-8-8-21-1 uag F5-21-9-24-22 finnueiiln

9

WAy WU 45.4 uag 43.5 lURAT ANE1RU diuateiug F-49-1-8-17 dannueniiinaietes
ign Wiy 40.9 WU (1519 2)

AMUNUILUD

v a

LUAMAABUTINIANTNT WUl ANUNUILLBYBILAaza R UTIAILLANAIA B E1 9

v a Aa =

TedAgdmeada Inenlidaieeysening 1.53 - 2.07 dadiuns lnvangiug Fs-49-1-8-17 fiaay

o

(% '
a [

WIBRAENINTER WU 2.070 WURLAT S99ReNNlawAaNeNUS F5-8-8-21-1 WAy F5-21-9-24-22

q

= & 4' "o a a o o ] Y = & a v
UAINURUUDLRAY LN1AU 1.95 g 1.93 UaaLlUNT N1Ua1nu muwuqmu 1 4ANURULUDLIRARYUDY

ign Wiy 1.53 faduns (11519 2)

v Y <@

wlamaaeudimindesidn nudl AUNULLBvoIuAara Ui IANLANAAURE1]

TedAymeada lnenilanadeegsening 1.46 - 2.13 fafiuns laganeiug Fs-21-9-24-22 Ay

1% '
=

wuilowdenniian Wity 2.13 lwufiuns sesaaunlawnatenug F-8-8-21-1 uas F5-49-1-8-17 &
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& A W a a o w | Y] a & a v
ANUVULHBLRAY Wity 2.13 war 2.11 Tafuns mudwu diuiudiu 1 danuvuiilenieles
ign wiriu 1.46 Taduns (11519 2)

v a

wamaaeudminfivalan wudl ARuvuLisvesdavateiuiinuwnnasiuegiedl

'
J a

foddyBansada Tnofidanadeegszning 1.63 - 2.14 fadwns lnsanewus Fs-49-1-8-17 fianu
yuniloadeundian Wiy 2.14 wufiung sesasnldunaneiug F-21-9-24-22 wag Fs-8-8-21-1
faruvunilends Wity 2.13 uar 2.06 Tadums nugd duiugu 1 farumuilendetos
flgn Wiy 1.630 Tadiums (11519 2)

Usunauaswaulnleeniiusiy (Total Anthocyanin; Anthocyanin-3-elucoside)

IAS189A28735 Spectrophotometer 181A@BUD1984 In house method base on AOAC
official method 2005.02 iu3smesufuAnasuszmalng S18a wud1 Usunaansuweulvleeniu
umassaraeiuslugaUanil 1 Seogsewing 143 - 208 fadnusioflansutmiinaslnganeiug
F5-21-9-24-22 fiUFunmuansueulvlgenfusumniian windu 208 fadnfusdedlansutminan
sosaanliunanewug F-8-8-21-1 uaz F5-49-1-8-17 fvSuauansuaulnleeniiugiy wirdu 206 way
172 fadnusedlansutmidnan mudidy duiugiu 1 fuimuarswoulnleendusuiiosiian

Wwindu 143 daansumanlansuuivungn (1579 2)
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A998 1 wandnanilnendinfivanveaeuly 3 unasgn loun Jwmdaides fvalan uwazseedn Tugaugnil 1 rsaegguuniggiou (Weusuiau

2563 — NewN1AY 2564)

nandnTn (nn./1s)

wandn 1nsa A (nn./1s)

wandn tnsa B (nn./19)

nawdnnsa C (an./ls)

wandniinuin (nn./1s)

aneug AIns Joudn  Aiwgylan AIng Foudn  Awalan AImg Joudn  fAwalan nans Soudn  fwaylan Aans fodn  fwaglan
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 2,332 a 1,581 a 1,994 a 828 b 1,229 a 437 696 a 662 a 560 a 367 a 688 a 247 211 b
WU 1 1,490 b 814 c 1,361 b 526 ¢ 573 c 361 371 b 417 b 290 a 241 b 365 b 303 207 b
CV(%) 14.1 114 15.4 18.2 9.00 16.0 19.8 19.1 179 16.9 19.0 235 16.4
Fotest wx x x o wx ns wx b wx « wx ns x

M1919 2 wandndafingdinnugnneaaeulu 3 unaslgn loun Smiaidas dunanes wasdosidn Tugguand 2 Hregeuu (Aeuliguieu - Augieu

2564)
UAUABNUIU 50% ANEIEN (By.) AUNULLD (3. Usunaansuoulnles
aneiug #ins Souiom  fwgglan #ins Souidm  fwgdlan e Sewda  dwalan 8141u (mg/kg)
F;-8-8-21-1 40.0 ab - 41.7 ab 49.2 a 49.1 a 45.4 a 1.95b 213 a 2.06 b 206
Fs-21-9-24-22 38.5a - 41.0 a 49.43a 48.0 ab 435 b 193 b 213 a 213 ab 208
F;-49-1-8-17 40.2 a - 43.5 bc 42.0b 40.5 c 409 c 2.07 a 211 a 2.14 a 172
U 1 41.7b - 45.0 ¢ 47.1 a 46.6 b 46.7 a 1.53 ¢ 1.46 b 1.63 ¢ 143
CV(%) 2.60 - 3.10 4.20 2.80 2.20 2.80 4.80 2.30 -
F_test * ) - - % x% x% x% % _
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nsnagauRuglugai 2 (Weuliquieu - iueey 2564)
NANAN TN
wlamaaeuminiiing wudl nandnsIuvedLiazaeiusiauwand 19 ueg1eildudAny

'
! a

Samnsana Imﬁmawém’ammLwiasawﬁuﬁ:ﬁmLaaaagjiwdm 1,170 — 1,928 AlanSusiels Inefians
Wiug F5-21-9-24-22 finawdnsauadouniian wirfu 1,928 Alanusols sesasnliun siuduiu 1
Way Fs-49-1-8-17 finanansiutaas wintu 1,708 uaz 1,276 lansurels audeu dauaenug Fs-
8-8-21-1 finanansamindstiosiign Wiy 1,170 Alanfusiols lnefinandniadssmvewnaneiugly
wlaanaaauIInIANINg Wiy 1,520 Alansusals (11519 3)

a 1

WUAMAADUIMIAMIWNUNYT WU HAKFATINYBIWARza1eRUTHAIULANASTUE1aTl

1 al 1

Hod1AtyN19aiin Inefinandnsiugeslaasagnusinnaeegsening 1,369 — 2,417 Alansuasls

9 Y

UK

Tngfianeiug Fs-21-9-24-22 fnawdasaanadoundian witdu 2,417 Alandusels sesasnlduiiug
U 1 way Fs-49-1-8-17 Snandnsiuade windu 1,734 waz 1,500 Alansussls audsu dauane
fiug F5-8-8-21-1 finandnsuadetiosiian wiiiu 1,369 Alansudels lnsfinandniadesiuvemn
aneuglulUameaeudminiunanags wirdu 1,755 Alansusels (n1519 3)

wamageuiminfesida wui annsafunandaldifios 2 41 9ndanun 4 41 vl
ansadeTsiteyannsadiald vinldifsanismeiedsve wandnsiuluudazaneiiug Tneinandn
uvesazaneiusiianadeegszning 318 - 633 Alanusols Tnefianewug Fs-21-9-24-22 1
NaNARTIRABINTAR Wity 633 AlanSusiels sesaanlduniugu 1 uay areiug Fo-8-8-21-1
fnandnsiuade Winfu 508 uay 583 Alansusels mudiu dauaneiug Fo-a9-1-8-17 finanansiu
\ndetfesiign wiriu 318 Alandusiels Insfinandnindesiuvemnaeiugluuvamaaoudmin
$ou10n wiriu 533 Alansusials (01379 3)

NANAALNTA A

LURIMAFRUTINIATITNT WU NanFanIa A voudazatuiuginuuansaiuogladl
foddnydmeada Tnsfinandningn A vesusdazanesiusiiiadoegsewing 733 - 1,142 Alan3usie
15 Tneflanesiug Fo-21-9-24-22 Tuandainn A ladsuinilan wirfu 1,142 Alanusiels @edu
59.2% YoIHaHANTIN) FosasunlFLATUSU 1 uay Fs-09-1-8-17 Tuandningn A Lade wiiiu 966
Alansusols @ndu 56.5% vewmandnsau) wag 740 Alansusels @adu 58.3% vewmandniiw)
Ay dauaneius F-8-8-21-1 Tnandninin A lwdsiesiign wirfu 733 Alanfusels @edu
62.1% vamananT) Insfinandniadoinsa A vewnaeiuslunlamaaeuimiaidng wiiiu 895
Alansusials (11919 3)

WUAMAFRUTINIAMUNGNYT WUTT HANEMNTA A YDAaLAIENUGIANNWANAIA LB

N

o

gdAE9Eia Ineinandnnsn A Yatusavateiugineduegsening 1,108 - 1,982 Alansu

|

fols lnefianeiiug Fs-21-9-24-22 finandnnsa A ldsuiniign windu 1,982 Alansusiels @eadu

q
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82.0% VBIHANGNTIN) 70989 LAARUTUIN 1 uag F5-8-8-21-1 Tnandnnsn A \aae Wity 1,355
Alanurals @y 78.3% vaswandnsiy) way 1,132 dlansusals @y 82.8% UonananIv)
MUY druaneug Fs-09-1-8-17 Tuandninge A wdetdesdian wintu 1,108 Alansudels Eady
73.8% vosnanansiy) lnefinandnadonsa A YRINNANUT UL UAIMAADUTINTANUN AN YS
winu 1,394 Alansusials (11579 3)

NANAALNTA B

v a

LUAINAZDUIINIANINT WU NAKNANLASA B UBIWAR@8WUSLANULANAIN UDE 19T
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TodAndeads lnefinandnnsn B vewdavaneiuglinnaiesgsening 197 - 357 Alansusiels

q

al

Tnoflanoiug F-21-9-24-22  fwawdainsn B ladeunilan wiriu 357 Alan3udels @adu 18.5%
YosHaNANTIM) TosannldiRuguIL 1 wavaneus Fs-09-1-8-17 Snawdninga B 1de windy 321
Alansusiols @adu 18.8% vewmandnsaw) uaz 280 Alansusels Ay 22.0% vewandnsow)
PUA dru Fs-8-8-21-1 Snandninsn B LaAutiosdian windu 197 AlanSusels @eidu 16.9% ves
wandnsan) Inefinandniadeinsa B vemnaoiuslunlameaeuiminfians windu 289 Alansuse
13 (11519 3)

WUamAaeUTMIAMUNGNYS WUd1 HaKFANTA B vedusazaeiugliininuunneeiuni
afid lnofinandninsn B vesudazanewusiinndoegszning 168 - 299 Alaniusels Tnefaneius
F5-21-9-24-22 finandnnsa B Laduuniian wiriu 299 Alansudels @ailu 12.2% voswandnsaw)
sesnunlduianowug Fs-09-1-8-17 waz Wuduu 1 inandninsn B 1de windu 268 Alansusiels
(Anidu 17.86% vaawandnsdw) way 267 Alansusials Ay 15.2% 109Nanansin) mua1au diu
aneWug Fo-8-8-21-1 fiwandninse B ladsdesiian wiriyu 168 Alaniusels @Eedu 12.2% veq
nanansan) Inefinandniadoinsa B vosmnaeiugluutamageudmiadiunanys iy 251
Alansusials (1519 3)
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wlaamaaaudamiafiidng wull wandninsa C Yoludazateuginuuaneiuegiall

v o w a

foddyneadia Inofinandninga C vesusazaenugianadsegszning 71 - 137 Alanfusiols Tne
fanowug F-21-9-24-22 fnandninsa C ldouniign wirdu 137 Alandusiels @adu 7.16% veq
Nandnsn) seaasnlduAiusum 1 uazanewus Fs-8-8-21-1 Tnandninin C L@y Ay 116
Alansusials (Aalu 6.85% vowmandnsin) waz 85 Alansusals Aadu 7.42% voinandnsiu)
PR druaeiug F-a9-1-8-17 finawdninga C ladetiosdign windu 71 Alandusiols Redu
5.52% voawananT) Insfinandniadoinsn C vownaneiusluuamaaoudmiaiiang wiiu 103
Alansusials (1319 3)

WamAFRUTINTAMUNGLNYT WUIT HaNEANTA C YodwsagaIeRugiALLANA T uREN9d

Y , ~

Tedfyneadia Inefinandninsn C vesusavaneiusiidadvegsening 68 - 136 Alansusals lny

]
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fanowus Fs-21-9-24-22 fnandningn C asuniign witdu 136 Alanfusels @y 5.67% veq
NaNARTIN) FdasnlduAaeWus Fs-09-1-8-17 wazWusuiu 1 dnawdsinge C Lade wirfu 124
Alansusials (Andu 8.32% veawandnsaw) uay 112 Alansusdels @adu 6.39% vewwandnsin)
AU druanewus F-8-8-21-1 Inandninsa C ldsvesiian wintu 68 Alanfudels @aLdu
1.93% veawanansiw) Insinandniadeinin C veanateiugluutamaasudmindunanys
wiiu 110 AlanSusals (113149 3)

Srurutuiinenuiu 50%

wampgouiamiaiidns wui Sunuiuiinenuiu 50% vesudazaeiudianuunnseiy
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v o W Aa

ahailfuddganeada lnendAiadesgsening 34.0 - 46.5 Tundalan laganeiug Fs-21-9-24-

a o

g
22 fidmnutuiinenuiu 50% Ladetosdian Wity 34 Fu sesaanlduiiudun 1 wag F-49-1-8-17
fdunuiufinonuu 50% 1ade Wity 39.5 uag 40.5 Juvdsgn muddy daumeriug Fs-8-8-21-1
fis1unuiuiinenuu 50% wasunniian Wity 46.5 Sundsugn (11379 4)

LUAINAZDUIINTANLWNILINGS WU 1UIUTUNABAUIY 50% VBaksaza1enusinI1L

]

'
o w a 1 a 1

wanAnaiueg1uiidedAynieaia Inendenaioadsening 33,5 = 40.0 Tundelgn lneaewug Fs-

Y

21-9-24-22 fidmnutuiinenunu 50% Ladetosdign Winfu 33.5 uvdsgn sesasnlduniusiiu 1
uay F5-09-1-8-17 F91urufudinenuiu 50% de winfu 355 uay 37.5 Yundagn muddiu diu
aeg F5-8-8-21-1 T unuiuiinonu 50% waginnian wiidu 40.0 Sundsugn (m579 4)

A UE1EN

wlamaaaudminiians wui Aueinvessaraneiugianuwansaiuegslideddgy
Bavnaadin Inefifianaduegssning 42.6 - 52.2 wufilues Iaewuduiu 1 danuenilniedeunniig
WINAU 52.2 WUAWLAT 509RN ALNA8NUS Fo-8-8-21-1 Uaganeiug Fs-21-9-24-22 da1ag13Ein
\ade WA 50.9 Way 477 LwuRluns AUy druaneug F-09-1-8-17 fanueniinadedes

AR NN 42.6 LURIAT (AN519 4)

wamaaoudmindosida wui aunsnfunandnldifios 2 61 vt 4 67 vl
annsnisideyanisadald ildifisanismaedsvesauemilnvesudazaeiug Ta o
ARABRETENINg 41.7 - 50.0 Iwufiluns lngaewiug F5-8-8-21-1 Tamnuenilnadeuniign winfiu
50.0 WwuAung sesasnldunaeiug Fs-21-9-24-22 uaziudunu 1 fawenilnade wiifu 48.1
LaE 46.2 \wURLIAT AUERU druanefud F-49-1-8-17 Tanuenilnadetiosiign iy 41.7
\wURLLAT (1379 4)

LY [ !

LUAINAADUIINIANILWILINGST WU ANNYNIHNYDILARLEIINUSTAIULANAIN WD E 193]
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1 =

TedAgdamneada Ingnlanadeagsening 42.0 - 49.8 wuRluns lngangiug Fs-8-8-21-1 flaay

g1IRNRALNINTAR WU 49.8 lwURUNT To9anlARARUSUIY 1 aganenus F-21-9-24-22
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ANNEIRNREY WINAU 49.7 waw 47.0 lwURUAT MNARU diuaeiug Fs-49-1-8-17 Tanueniiln
WwagtaNan Winiu 42.0 wudlung (11319 4)

AMUNULLD

v a

LUAmMAABUTINIANTAT Wudl ANunuIlavesLdazateiugiinnuwnneeiuegall

TodAnyganeada InenilAadeagsening 1.65 - 2.39 Iadiuns nga1ewug Fs-49-1-8-17 1Ay
nileladeaniign Wity 2.39 wuRluns sesaeunlaunaneiug F-21-9-24-22 uag Fs-8-8-21-1 il
& a W a a o w | Y] a & a v
ANUULHBLRAY Winu 2.22 war 2.06 Tadluns muawu diuiudiiu 1 danuvuiilenieles
Mign Wiy 1.65 Jadwns (m1579 4)
v vy o« . P ¥ z Y o g
wlamaaaudwmindesidn wudn awsaiunandalaliies 2 91 e 4 91 vl
a1u150ATIEteyan1eadile ildiiean1sviAnadeveinunuisvesudazsaeiug lnend
ANRRERYTENIN 1.53 - 1.94 faduns Ingaienug Fs-49-1-8-17 Iauvuniiawaeuiniian iy
1.94 wufiung 509a90lunanenug Fs-21-9-24-22 wag F5-8-8-21-1 innunuilownds wiadu
1.93 uay 1.86 Tadwns mua1fu druiuguiu 1 danunuiewndetdesiign wiidu 1.53 dadwns
GRERNE)
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wamaaeudminfivalan wuil ARuvuLlsvesidavaleiuginiuwanasiuegied
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v a 1 a

HedAyBmeada lnenilanadeegsening 1.77 - 2.30 fadiuns lnganeiug Fs-21-9-24-22 Ay

3

'
a

wullowdsuniign Wity 2.30 lwuRues sedadunlawnatenug F-49-1-8-17 uae F5-8-8-21-1
& = o a a o o | o & = & a v
ANUNULLBIRRY WU 2.29 uay 2.11 faans mua1au duiuguiu 1 danunuilenietsy
igm Wity 1.77 fadwes (M1519 4)
Usunasansuaulnlyeiusau (Total Anthocyanin; Anthocyanin-3-glucoside)
IAS1899A28735 Spectrophotometer 187A@UB1984 In house method base on AOAC

a wa

official method 2005.02 Aivsgnviesufjifinarsisemelne 91da wudl Usuaanswaulnleeiiiy

uvassavaneiiuglugguand 2 feegsening 88.1 - 166 Sadnsudenlansuthninan Tagas
s Fs-21-9-24-22 SUsanaasueulyleendusauunniign winiu 166 fadnsuseflansutiminan
J9IRN ALNAENUG F5-8-8-21-1 WAz F5-49-1-8-17 dusunaasuaulnlogniusiy wiriu 165 way
161 fadnfuseilanfutmiinan audiy dwiugin 1 fuumasueulnlseniumutosiian

windu 88.1 Jadnsumeilansutininadn (115197 4)
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M1919 3 wandndatinendisiivgnnageulu 3 unaadgn lawn Ymdaidng Munanyswaziesdn lugaugni 2 ¥garu (Feouliquisw - fueneu

2564)
nandnsw (hn./19) naudn 1nsn A (An./19) nanan tnsa B (nn./1s) naudaLnse C (nn./ls) nandninuan (nn./13)
aneviug Nins Souidn AN NIng Souida  Aumem s Sewda  Auwen fas  Sewda A Mas  Sewda  Auwem
Fs-8-8-21-1 1,170 b 583 1,369 c 733 b - 1,132 ¢ 198 ¢ - 168 b 85 bc - 68.0 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 71.0c - 124 a 185
U1 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 - 9.50 13.5 - 26.4 23.8 - 21.0 43.1
Fotest . ) x . i x - B L. * . x ns

wewn: * wandnsunUasdmindesdn Wudnedeann 2 91 Wawsehnseidvsadale lnefulamegeudminsesdnugnnadeusenitusiou

donau - naAIneu 2564 Felgndinduuasaus Ussana 1 ey

M1919 4 anvazAunmid1Ayvedliinendieivgnueaeuly 3 uasgn laun diwiafidns Munanyswaziesda lugguani 2 Hreggeu (Heou

Uiy - Nuengy 2564)

UIUABNUIU 50% ANEEN (3. AU (13.) Usunaansuoulnly
aeug NINT Spuldn  Aumanas NINT Spuldn  AUNLNYS NINS  Seudn  Mumanas 11U (me/ke)

F;-8-8-21-1 46.5 c - 40.0 d 50.6 a 50.0 49.8 a 2.06 1.86 211b 165
Fs-21-9-24-22 34.0 a - 335a 46.4 b 48.1 470 b 222b 1.93 2.30 a 166
Fs-49-1-8-17 405 b - 37.5c¢ 42.2 c 41.7 42.0 c 239 a 1.94 2.29 a 161
U 1 395b - 355b 50.9 a 46.2 49.7 a 1.65 d 1.53 1.78 c 88.1
CV(%) 4.70 - 2.90 2.10 - 2.60 2.50 - 3.40 -

Fotest xx ) xx xx . *x xx i *x ]
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A5UsELUANURINalalUANYULANUNTBULL B VDILUAINAABUIINIANINS YinN1SUTELIU

fava 24 518 windunmands 16 au Ao 8 au wui1 Sesazaufimeladdregsninefenas
87.50 - 94.16 lnganeiug Fo-8-8-21-1 fid1¥esazanuiianelauniian wirdu fovay 94.16 503831
Iaunaneiug F-49-1-8-17 way F5-21-9-24-22 fenfesazaruiiensla windu Seuas 93.33 uay Seuay
90.83 auddy dusiuginu 1 fendesazaufisnelatiesiian winiu fovas 87.50 (A1 5)
nsUsnduanufieelaludnuuganunseuide vewtamedeuiminiosidn vin1susady
flavaa 24 518 wadumandgs 17 au iwevis 7 aunud Jegavaufaneladidregsenineieuas
78.33 - 91.67 lnwaneiug F;-21-9-24-22 Tar¥esavaruiiawelaniniian windu feway 91.67
sosaanliunaneug Fs-8-8-21-1 uay F5-49-1-8-17 fiA1sesazmuitanaly Wiy Sesay 90.83 uaz
Yoway 79.17 muddiu dawiusuu 1 Safesavaaianelatiosdign Wi Sevay 78.33 (319 6)
nsUszliuaunwalaludnwuzsayif
naUssdiunnufovelaludnuazsarfvesudamaaeudminfidng vnisussiduiomn 24
518 wudunands 16 aw mAgie 8 Ay WUl Seeazauiianelalregseninedayaz 80.00 - 93.33
Tnganeug F5-8-8-21-1 flefosazarwiianelasnniign wiriu Sesay 9333 sesasnliunaneiug Fs
21-9-24-22 uag Fs-49-1-8-17 fiA1Sesazanuiiesnala i Sevay 89.16 way Seeay 88.33 MUA1AU
dustuguny 1 fendesazmufieelatdosiian winiu fovay 80.00 (19 7)
nsussdurufinelaludnvarsasivoulameaeuimiafenida vhmsussidiuianun 24
518 wunlumendgs 16 au v 8 AL WUT Sovazeuiisneladiniedsenineiosas 76.67 - 88.33
lngangwug Fs-21-9-24-22 hay F5-8-8-21-1 ﬁm%’aaazmmﬁqwaiwmﬁqm WiNAU Seuay 88.33
semanlaunaeiug F5-49-1-8-17 fiAnseeasanuiianaly Wiy Seeas 81.67 diuiuguiu 1 da3ee

azauisnelatesign windu Seuay 76.67 (1514 8)

A15719 5 SEAUAMNLD Wazdarazanuiianelaludnuizanunseullevesulamagoudviinians

sERUANA .
.. . , Sowazay
denug walawnn  wala  walavhwnans  waletles | ARz
laiwala (1) Wawala
(5) (@) (3) (2
Fs-8-8-21-1 19 3 2 - - 113 94.1
Fs-21-9-24-22 16 6 1 1 - 109 90.8
Fs-49-1-8-17 17 6 1 - - 112 93.3
U 1 12 10 1 1 - 105 87.5
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AN519 6 STAUANLD wazSesarAuianelaludnuuzAunTaULaTR I UamAaRU I RS DeLE

seiuANd y
y ~ . , Sauazay
GUEITIYo! walawin  wela  welavqunane  wolaties  hiwala  AiAsuuu -
nawala
(5) (4) (3) (2) (1)
Fs-8-8-21-1 14 9 1 - - 109 90.8
Fs-21-9-24-22 15 8 1 - - 110 91.6
Fs-49-1-8-17 6 11 7 - - 95 79.1
U 1 7 9 7 1 - 94 78.33

AN519 7 STAUANLD WAT3DUATANUTNND Ll USN YL TAT IRV UAINARBUTINIANINS

sEiuANd ) -

AeWug walawn  wela  walavhunans  welatles  liwela  AiAsuuu saaaxﬂ;w ™
(5 (4) (3 (2) (1 e
Fs-8-8-21-1 18 5 - 1 { 112 933
Fs-21-9-24-22 15 6 2 1 - 107 89.1
Fs-49-1-8-17 13 9 1 1 - 106 88.3
U 1 8 10 4 2 - 96 80.0

1519 8 SEFUANNE wazdorazanuiieleludnuazsaviivesulamaaeuiminosidn

seuAND ) .

AeWug walawn  wala - walathunane  welaes  liwela  Admzuuu iaaaxﬂ;wwq
(5) (4) (3) (2 (1) e
F:-8-8-21-1 11 12 1 - - 106 88.3
Fs-21-9-24-22 12 10 2 - - 106 88.3
Fs-49-1-8-17 9 9 5 1 - 98.0 81.6
U 1 7 8 7 2 - 92.0 76.6
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dyunan1svnaasuazdalauawue (Conclusion and Suggestion)
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9
nsAndeniUannaaeuluasiliinaninsinadeainiiiuguiy 1 uaslldnuuzaunmiddgyaniiug

W 1 AduaneiugiuSoudiou lnsaneiugnidnvausfnunnniign fe a1ewug F5-21-9-24-22 Fslviua

]

nangslunanganimuindeu Tinandnsiuadeedszning 633 - 2,833 Alansusiels Wuaeiugiioen
Ao mazNUNaNEnlMSINgn T3uiuninenuiu 50% agsening 34 - 41 Jundwgn danuenaiin
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nsfneuunanvazugnIsulagdagIuInervasiumaluwUassusunug (Ex situ)

Study on Morphological Characteristics of Sweet Potato (lpomoea batatas L.) in Ex situ
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a1 3 Wuf wasTlAUTud 118 Wuf TawvivAu 527 Wiug thanUgniunn Anwuagduuniug Tufin
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336 1iUg
Abstract

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 morphological traits as IPGRI. The results

revealed that 358 domestic accessions and 169 exotic accessions were classified by region as
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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.
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[d v v

sfune (Jpomoea batatas L.) agluaed Convolvulaceae tduiivemsndnnudifgyiludusiu

1%
S = IS

16 v@3lan (FAO, 2016) Wudiwiififigadmisemnsaslagianizaislulewnse Tusumailodyind
USunauwlagatafosar 21.3 - 30.7 Tnevmiinan (USuniuagane, 2550) Sﬂﬁaﬂummﬁuﬁ%ﬁaﬁqmﬂﬂ
AnTusine wu Inndueiiiudulsznevvesudualsiilufumailoddy noonauansduoyyadase
i woulnlseiiu fnulusumeions (Lebot, 2010) Bnvistlaqgtuemsifioguniw (functional food)
Tulngldsumnufsunaziinnudesmsiiuinniu iesmnnssuanuldlalugunw Fufumemiodsngg
Jumadenvesemsiitegqunmdnaiianis nandeidleuslaaiumaudaglfsuamsauiiulselownide
avnw uonivileandarsemnsidgaamsdaruinig dagtuuenainnsuilaalasnssinonisdy e
viownudn Sililugnavinssuuts dumeiey vuu uazuanesed
fumadduiudalundounivewsni ffen19inermansin jpomoea batatas Lamk 13
(Family) Convolvulaceae figruaulaslulay (Chromosome) 2n = 90 sTumadrulngaziJuile
Uszunn$ elf-incompatible usiifuneiugidu Self-compatible (Jone, 1966) Sumensagiugiizus
uardvesia Avanile Anvarluuasdifuuandiety Wy drufidiinduns Ains Avam 34w Fdena
wardv1n druvesiiiofivanviatsd 1wy iefindes ddu Fia9 uardv (Yunoue and Hirosaki, 1975)
nsuundnuariugnssulagduguinewesiumaluulasnuramudiieitonasiau
FnseusnduarnaivinuiiugnssuvesiumaliissAnsamuinBalu uazausnveiegu

Wugnssu dmsunsusuugaeiug nsfinwiug nsiusnyuaznisnssaeiugdinuasnsdell
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52108U35n15938 (Research Methodology)
gunsal
1. Wugdiuwme
2. Jemenuazdeinll gns 13-13-21 uay 8-24-24
3. grstesiumdnuuas wu msludauny Wusia nesinuay wazlylesiumnsy

4. gunsalszuuiuuualiunes
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Taglduuiauuaindng 11was 817 3 1A 8n30989 30 WURAWAT TYTverUgnseninady 30 LURWnS
521I9U00 100 wuRing Ugnuuasay 1 wan uaag 10 #u

2. Tdjsmansosity $ns1 2,000 Alanfu/ls uarlddoiniigns 13-13-21 §ne 75 Alansu/ls Tne
widld 3 A Andniudte woewuanstlestuidnlaauarutasdingiimdonumsszuin

3. dunilegnarusiuiuslunsdiamsiumg 60x60 lwudiums

nstudindeya

1. JuiinanwaeUsyimiugnudnyasdugiuinewardnyueninisnuns laeduiin 27 anvue
figFfitvualae CIP Research Guide 036 MORPHOLOGIC IDENTIFICATION OF DUPLICATES IN
COLLECTIONS Of Jpomoea batatas Fall

1. dnwzNIa8vesdIusen (Twining)

0 Lidos (Non - twining)
3 Fosidniios (Slightly twining)
5 AeeUunand (Moderately twining)
7 o (Twining)
9 Foeunn (Very twining)
2. wllpvesdrsu (Plant type) ldmuenvesanduiaiiivun
3 Sndfugeta oatiosndn 75 wufwms  (Erect (less than 75 cm) )
5 a1eugIUIUNaNUTTUINM 75-150 WURALWAS (Semi-compact (75-150 cm) )
7 AUEINN Uszana 151-250 LoURLumS (Spreading (151-250) )
9 A1PU81IUINNTT 250 WURLLAS (Extremely spreading (more than 250 cm) )

3. wurAudnansveUdewmiseddu (Internode diameter)

1 U1aM5aldnuN Uesni1 4 Nadwms  (Very thin < 4 mm.)
3 UNMSoLaNUSZIN 4-6 TaALNAS (Thin 4-6 mm.)
5 U oLanUsTanal 7-9 Nadluns (Intermediate 7-9 mm.)
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7
9

AUIUTZU 10-120 Hadkuns (Thick 10-12 mm.)

WUILINAIT 12 Tadiuns (Very thick > 12 mm.)

4. ANuEITeIUdes  (Internode length)

~N O W

9

ﬁumﬂ Uo8nIN 3 LWURAIAT (Very short < 3 cm)
Sudsvann 35 wuiuns (Short 3-5 cm)
Uunanauszanal 6-9 wuURIAg (Intermediate 6-9 cm)
g1UsTA 10-12 lwusuns  (Long 10-12 cm)

g771N UINNT 12 wuses (Very long > 12 cm)

5. %%aumﬁ@u%’mﬁﬂmaﬁudau (Predominant color of vine)

1

co ~N o U B~ W

9

AT (Green)
ﬁLslemﬁﬁmﬁﬂhﬂLﬁﬂﬁ% (Green few purple spots)

%L%aﬁﬁ;ﬂamﬂmﬂ (Green many purple spots)

=

Aleliandiauduuin (Green many dark purple spots)

q

a1 A

GENORIN (Mostly purple)
fsufaunun (Mostly dark purple)
fhaaue (Totally purple)
frhadutenn (Totally dark purple)

6. Avaunanaswisednusingniemas (Secondary color of vine)

0

~N O 0 A WN

0
3
5
Z
9

laifiddu (Absent)

Aondundn  (Green base)

SRLGINER (Green tip)
YodLUY? (Green nodes)
duhadundn (Purple base)
YORFLN (Purple tip)
UoFUN (Purple nodes)
35u 9 (Other)

7. USinawuiisenseu (Vine tip pubescence)
Taidl (None)
fidntley (Sparse)
HUunNang (Moderate)
13110 (Heavy)
ﬁmﬂﬁ'qw (Very heavy)

8. sUnswadlulnely (General leaf outline)
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1 nay (Rounded)

2 sUTeRaele (Reniform (kidney-shaped) )

3 U (Cordate (heart-shaped) )

4 gﬂammﬁam (Triangular)

5 gﬂmuﬂuammﬁmﬁaamLmauLLasﬁLLaﬂﬁﬂaaqé’m (Hastate (Spear-shaped, more or
less, triangular with the two basal lobes diver gent) )

6 sunsamdndumn(Lobed)

7 sunsmdnilumfioussnesnaindu  (Almost divided)

y 3 (\ /7 N
AV QY
R [ P S =
KD 2V

I Rounded 2 Reniform

3 Cordale

6 Lobed

P 7 Almost divided
4 Trianonlar 5 Hastale

9. wilnvasylu (Type of leaf lobes)

0 la\iﬁ‘wu (No lateral lobes (entire) )
1 fiydntosun (Very slight (teeth) )

3 fwdniles (Slight)

5 fyuunans (Moderate)

7 fyveivdnan (Deep)

9 fyvsedindnanann (Very deep)
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10. aﬁ’ﬁmueuamiu (Number of leaf lobes)
0 13 lobed

1 11 lobe
3 1 3 lobe
5 1 5 lobe
7 17 lobe
8 19 lobe #3811 9 lobe
/\/’}\
2
7T
0 1 3
N A
w7 <l S
2N = oA
5 7 9

11. gﬂﬁ'wuamiuﬁagjmaﬂmﬂ (Shape of Central lobe)

0 Taidl (Absent)

1 wiay Ay (Teeth)

2 anudey (Triangular)

3 ANNAY (Semi-circular)
4 ouguly (Semi-elliptic)
5 suly (Elliptic)
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6 JUneN (Lanceolate)
7 gﬂi‘uwaﬂﬂﬁu (Oblanceolate)
8 LV UATINING (Linear (broad) )
9 LAUMNTILAU (Linear (narrow) )
A .
el A1w ey
AL .__.--}__‘ ‘_,-" u "I'.,'__,I/I
AN P N2
i i.- a "__ | -g{__—f.H\\_ ..J z\__r' . ;"\k«‘\\ . /b_.-'""’?;
e, | e N P AN T
Eriy s S e 1 Ftat
' PaN\Y, N »/J ]
1 Teeth - - - _
2 Triangular 3 Seml-clrcular 4 Seml-clliptic
A\ i fl
'\ I\ il
} .-I,-;" ! Il E.J -
i 3 - - L A _' -l..‘ ! 'r-r-
W, N Sl
\::-E - ‘_\ - -1;:7 . i"/_,:':-;? AT

4 Llnear (narrow)

5 Elliptic Lanceolate [ Can

12. quInvadlunn  (Mature leaf size)

3 YUIALEN UeENIN 8 LwURLAT (Small < 8 cm)

5 UIAUIUNANS USeUd 8-15 Lumlung (Medium 8-15 c¢m)
7 Yuelng Usednad 16-25 wudns  (Large 16-25 cm)

9 Gummslmy:mﬂ 11NN 25 WwuRns - (Very large > 2 cm)

13. dvoadulu (Abaxial leaf vein pigmentation)
1 Wao9 (Yellow)

2 KIe) (Green)
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O o000 N o U1 B~ W

14. Fvasluwn

—_

O 00 ~N O U B~AWLWN

IS a

fyeddrmsausiandulundn  (Purple spot at base of main rib)
flgadnefidunudlunansus  (Purple spots in several veins)
vawiTidunuslufiding  (Main rib partially purple)

Adulundndnilugiidihg vieiourmundsiag (Main rib mostly or totally purple)
d@uluunsdiuddag (Al veins partially purple)

wuludulugd@dag  (All veins mostly or totally purple)

a1

i uaseziduluaulngiding  (Lower surface and vines totally purple)

(Mature leaf color)
WeUULnaDS (Yellow — green)

3] (Green)

@)

Feuaeiidineiiveulyu (Green with purple edge)
dwoeu (Greyish (due to heavy pubescence))

Alpazddismduluiiimdslu (Green with purple veins on upper surface)

2\D)}

117999U (Slightly purple)

1 I

1NDUNUA (Mostly purple)

2\))}

a a ¥ a ¥ U
AYINTUVULATENINIUAN  (Green upper, purple lower)

(%
(%

9 2 gudinevisrue - (Purple both surfaces)
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15. @vesluaau  (Immature leaf color)

1

0o N O U BAOVLDN

9

16. @vpanulu

1

O o0 N O o A~AVLDN

WerUulnaes (Yellow — green)

YD (Green)

Feuaeiidineiiveulyu (Green with purple edge)

Aoy (Greyish (due to heavy pubescence)

AlReudieidulunazianunaslu - (Green with purple veins on upper surface)

fgoou (Slightly purple)
fafounun (Mostly purple)
AUV UANIIATUE (Green upper, purple lower)

[ [
(%

9 2 gudlneiaue  (Purple both surfaces)

(Petiole pigmentation)
e (Green)
Weaazidilndusiiaaisu (Green with purple near stem)
Weaazidiglndlu  (Green with purple near leaf)
Fewaziaihddndaduuaringlusa 2 §u (Green with purple at both ends)

= =

Feuaziianduaeitly (Green with purple spots throughout petiole)

9

a

Wealaziunudilig (Green with purple stripes)
dnuardddenlngd o Tu (Purple with green near leaf)
AMuluuaEudiialazuisdiudiden (Some petioles purple, others green)

fhwimuevsodiulngdiae  (Totally or mostly purple)

17. auemveaniulu - (Petiole length)

O N O W

dunn tesnin 10 wuRwns (Very short (less 10 cm) )

&u Uszanm 1020 wuiums (Short (10-20 cm) )

Uunany Useunad 21-30 wudwns  (Intermediate (21-30 cm) )
817 Uszanad 31-40  LURLIAT (Long (31-40 cm) )

g72UIN 1NN 40 LYURLUAT (Very long (more than 40 cm) )
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18. 5U374v839%) (Storage root shape)

1 nay (Round)

2 naws (Round elliptic)

3 3 (Elliptic)

4 Ul (Ovate)

5 sulundu (Obovate)

6 JuUnsanszusn (Oblong)

7 JUNTINTTUBNY™ (Long Oblong)

8 NN (Long elliptic)

9 P1az1ANe (Long irregular or curved)



19. dnwuzmumANRAUNR (Storage root defects)

0

~N O U AW DN

8

il (None)
RLIFRIEE (Alligator-like skin)
waniduanedy (Veins)

FOUADARNILYINNGAU 9 (Shallow horizontal constrictions)

FOUADARINTINGN (Deep horizontal constrictions)
091U (Shallow longitudinal grooves)
8981780 (Deep longitudinal grooves)

J0nABAANILAYIDIaN  (Deep constrictions and deep grooves)

WUUA 9 (Other)

20. AINUNUITYDY cortex VoW (Storage root cortex thickness)

O N U W

U19n (Ueendn 1 dedwns) (Very thin 1 mm or less)

YN (1-2 Uaduns) (Thin 1-2 mm)
Yunag (2-3 Hagakuns) (Intermediate 2-3 mm)
U1 (3-4 Uadlues) (Thick 3-4 mm)

nuwIn - (WINN1 4 Tadms) (Very thick more than 4 mm)

21. @RIVINNUTAZLSN (Predominant skin color)

1

co ~N o0 00 A WN

9

U717 (White)

e (Cream)
LARDY (Yellow)
#u (Orange)

Suluhena  (Brownish orange)
U (Pink)

WA (Red)

wAaUU9 (Purple red)

1993 (Dark purple)

22, ANUINYOIERINAUTAGLTN (Intensity of predominant skin color)

1
2
3

02 (Pale)
Y1uUnang (Intermediate)
L3 (Dark)

23. @uesidNaes (Secondary skin color)
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O 00 N O U A WLWDN

Taidl (Absent)

U713 (White)

B (Cream)
NGEN (Yellow)
# (Orange)

duvudena  (Brownish orange)
U (Pink)

WA (Red)

wAaUU9 (Purple red)

17993 (Dark purple)

24. FUawilaNwutnawsn (Predominant flesh color)

1

O 00 N O U A WVLWDN

10

1%

U717 (White)

A3 (Cream)

ALY (Dark cream)

N RRNRRY! (Pale yellow)

R GRNGTY (Dark yellow)

duoou (Pale orange)

duununans (Intermediate orange)

FUL (Dark orange)

fidedaedauiuinn (Strongly pigmented with anthocyanins)
YU (Purple white)

25. Aledfians (Secondary flesh color)

0

—_

co ~N o0 U B~ VLW DN

g (Absent)
917 (White)
A (Cream)
N GRN (Yellow)
G (Orange)
U (Pink)
WA (Red)

wAUUI9 (Purple - red)

3179 (Purple)
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9 1123193 (Dark purple)
26. MIWNINsTaNevesdiiledfides  (Distribution of Secondary color)
0 1aifid  (Absent)

[EN

Wunsuwuuau 9lu cortex  (Narrow ring in cortex)
Wurawmunialu cortex (Broad ring in cortex)
Jugng asanansi (Scattered spots)
Wunsuwuuau 9 ﬁLﬁa(Narrow ring in flesh)
Wunsnunineg #iife (Broad ring in flesh)
\Hunaunuiidu 9 81 (Ring and other areas)

Wuauuunfivluwuaia(n longitudinal sections)

O o0 ~N O Uu1 B~ OWLWDN

27. MSIIEIRITRNNUIMA  (Storage root arrangement)
1 widunguiniu (Closed cluster)

3 widunguegying 9 fu (Open cluster)
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5 MmN (Disperse)

7 MuNAULIN (Very disperse)

2. Enwaigrnanmsnunsiidday Teun
- ANYUENITATYLAULA
- g fuiienann
~ FFenuazdiile
_ unauazimni
- USinamanansels
auazanui Gudu e ganau 2559 §uqﬂ Wow Aueeu 2563

gounaiunig @usﬁf{'}’aLLazﬂ’mmmimwmﬁ%m

Nan1sIvearanusIeNa (Research and Discussion)

INMIANYINUGLAZ I MUNTUSTUANUFUFIVINE LT AN YA ININITNYAT U 527
o e o o e o X
WUY @3UNANITUANUTLTUAIU

1. anvazNsiAeevasdIugen (Twining) Wuauansaveuatumanid1usondos iy
e vselidnwaednge 31nnsAnwiuduasdwuniugiume wui dunanliiinisides (Non-
twining) & 484 ug Suwmanilifinsidesidniios (Slightly twining) & 36 Wug wazdumaniinisides
Uunans (Moderately twining) & 7 #ug

6

2.3liavasandu (Plant type) Tdanuemvasandudaimun annsanyiiuguasduuniug

]

U

funa wud Sunandaduyns e1desndt 75 wudnes (Erect < 75 cm) 1 33 Wug Sumnaniladu
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= YA o PN v

81UUNaN Uszana 75 — 150 Lwufiwng (Semi-compact 75-150 cm) & 453 Wug hazdiunandasu

9

[

81701NU52010d 151-250 WwuRns (Spreading 151-250 cm) 1 41 g

q

3.1 urnAUgNa19YaIUdas (Internode diameter) 91nNMsANWIRUGIAEIUNTLE WuITuna

Ao Y ¢ Y A & v ! A a . =~ o & Y
‘VlllLﬁ‘NNWQUEJﬂa'NGU'EN‘Ua@\TU'N'Vﬁ@LaﬂN']ﬂ UDYNI 4 UARLUAT (Very thin < 4 mm) 4 16 WUT hasdlu

s

wAnSEuNAUENAIUvSaLan Usgannd 4-6 Tadwms (Thin 4-6 mm) 8 511 Wug

o

4.A711817989UAB4 (Internode length) A1nMsAnwIRuguazIwunuSTuma wudl Sumed

9

¢ o =

= ¥ gj 4 1 a a U =
1UAUYIVBIUABDY dUNIN UBENIN 3 LUUALUAT (Very short < 3 cm) 4 10 WUG UUNANLAINUEIIVDY

]

Uapadulsyan 3-5 wudwns (Short 3-5 cm) 3 510 Wug wavdumanianueivesUdeseniviunas

s

Useanal 6-9 wudas (Intermediate 6-9 cm) 3 7 g

]

5. dvasaniaudanusngdunau(Predominant color of vine) 1ANSANYIRUTUATIUN

Wugiume wud Suwanfoi@ded Green) § 331 siug Juwenfiondduisasiiyediandnios

IS =]

(Green with few purple spots) # 18 Wug duwmenfnddeanasiiyn ddradud3uaun (Green with

q

= =

many purple spots) & 111 Wug§ Suweanfodileuasdign  AdiaduduuSuiaun (Green with

9

§ o PN 1 1

many dark purple spots) & 12 ug Sumandionaiulngaziding (Mostly purple) 3 23 fug dune

]

Mondnlvgidnndy (Mostly dark purple) & 15 Wug uwavdumaniiondinvianun (Totally

I3

purple) & 17 Wug

9

=

6.dvauandnaaenzeanusnNgn1euae  (Secondary color of vine) ANNTANWITUTUAL

Aaa =

° v & i o PN aa A I3 o = v & W A =
'ﬁ]’]LLUﬂWUﬁq WU HUNANNEVDUANEDS UALIeUUNan (Green base) U 448 Wuq JULNANNYRNd

'
& o a

e (Green tip) 1 8 Wug Suwanfindiueeniidinadundn (Purple base) & 31 Wug Suwandian

9

dugandiag (Purple tip) § 22 g wag Jumanionadudvediag (Purple nodes) 3 18 Wug
705 mvuiivanemn  (Vine tip pubescence) Tumstuiindeyavunuatginitiy Trdudin

Joyauaisganvenndsgeau InNMsAnyIiugLazTwuniug nud1 duna Tlidlvungengey (None)

s LY |

il 47 g Suwendvwantes duuuns 9 (Sparse) 268 Wug  Fuwandvuuunans (Moderate) dl

9

al

180 Wug Suwmeniivuun (Heavy) 1 22 Wug wasdumeaniivunniign (Very heavy) & 10 Wug

q

8.anwazvaslung q LU (General leaf outline ) 9INNNsANWIRUGHasIUNTLSTUNA WU

s Y =

fuwanildnuazvadluhuunay (Rounded) 31 2 g Sumaniidnwazvasluwuugdla (Reniform of

9

kindney — shaped) # 2 g ﬁumﬁﬁﬁﬁﬂwmwaﬂuLLUU;JIJﬁ'ﬂf\] (Cordate or heart — shaped) i 2

[

g dunanddnvurvedunuuglanmdey (Triangulan) # 270 Wug dumenildnvazveasduwuugy

willounonusfigiulunis 2 ¢y (Hastate of Triangular, spear — shaped, with the basal lobes

s @ Aa o s

more of less divergent) i 36 g sumaniidnvurvedlusuugunsmdnduy (Lobed) &I 97 g

9 q

wardiumandidnvazveslunuuiunsmdnidumiouwenaenainiu (Almost divided) &I 34 1iug

Y

9.41iavalu (Type of leaf lobed) MNN1sAnwiug wavdwuniugdumea wudl Sumand

o -

yiavomluwuulifly (No lateral lobes of entire) § 26 Wiug  Suwaniivdavesyluwvuinaniey
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W (Vary slight) # 301 ug ﬁumﬂﬁﬁ%ﬁmathmuﬁwﬁﬂﬂaﬂ (Slight) 31 106 Wug Sumefiduie
yowmlunuuiiyunans (Moderate) 1 33 ug sumeiidvdavesyluwuuiiywSedingndn (Deep) il 51
fiug uasumanfviaveswlunuuiywiesmdndnun (Vary deep) i1 10 wus

10.51uauveslu (Number of leaf lobes) Tushumedrluajaziinlu (obe) fig1uduarsves
Tu 2 wis agliivhundurande fau lunistuindeyaasifusiuiu lobe Tlegnssnansuazduuansly

lngidentuiinteyaamzludumaiognsinarann waziumanilety 90 Tu waswanUgn NNANY

v & ° ¢ @ al'

Tuguazdwuniug wul Suwmenlad lobe 8 14 Wug dunand 1 lobe T 313 g fuwend 3 lobe

1 106 Wug Tuwnanid 5 lobe & 48 Wug  duwnANidl 7 lobe & 44 sug wavdwmani 9 lobe 130

s

111131 9 lobe & 4 WS

]

3

11.3UN59v099#108A59NA19  (Shape of central leaf lobe ) 3nMsAnwIRUGLarI UG

]

fumna wud Suwanisunswemiiegasanatwuulad lobe 8 27 g dumanlsunswemiiognss

a IS

NANWUUIAY (Teeth) § 300 g SuwaAndsunsewemiognsinalwuuaumaey (Triangular) 3 14

'
& U a

funaniigunswemiognsanatawuuieunnas (Semi—circular) il 5 #ug Sumediligunssvesy

]

flegnsananauvuiiiouzuly (Semi-elliptio) # 112 Wug sumefifizunswemiognsnarauuugdly
(Elliptic) & 27 W sumedifisunssvesyiiegasinarauuuguven (Lanceolate) 1 5 Wug sumedii]
sUnssvesyiiegnsananauuugUlunenndu (Oblanceolate) f 30 Wus uazsumedifigunswomiognss

[

AANNLUULEURTILAU (Linear narrow) & 7 Wus

]

12.9uaveslunn (Mature leaf size) mstufinuuaveslulitiufindeyaluuiiiognssnanamn
vosdwiy mAnadwegistios 3 lu Tagiaanuenveddy nduuumsluinfidwldsiusvedy
nnmsniudarduuniudiume wud Sunedfivuievedluun wwadntdesndn 8 wudluns
(Small < 8 cm) 1 24 us shunaidvuiavesluuivuianans Uszanm 8-15 wuflwns (Medium 8-15
cm) i 503 Wug

13 dvaudulu (Abaxial leaf vein pigmentation) fighuansveslusiumea Wonmelundenanly
Fruanetuann andiudulusgnedaauuazdinlvg sswuiifineiidulu nszaisusndnafuluusasiug

Fudun1suandives anthocyanin (@) Mdulusuans 9nmsfneiuduazduuniugdumeanudy

6§ o =

Tuwaniliduludvios (Yellow) 1 3 ug  Sumeniidulud@ilen (Green) 31 241 g duwmanilidulud

9

rANnsIUTaudulundn (Purple spot at base of main rib) # 120 g Sumaniiduluiyadsie

q

naneuwisidulu (Purple spots in several veins) # 29 g Sunandidulundniidiasuidin (Main

§ o =

rib partially purple) § 7 sug suwmaniidulunandiulvedirmsaifoudieisnun (Main rib mostly

]

or totally purple) & 4 g Sumaniiduluriamunazdudiasunsdiu (Al veins partially purple) § 54

LY %

ug shumanfiduluismundsiag (AL veins mostly or totally purple) 69 siug

14.8vadluun  (Mature leaf color) MnMsAnwughasTwunugiumea wud Sunanily

s W -

wAATImMaRe (Yellow-green) 1 5 ug wavdumaniluundides (Green) § 469 g Sumanilluwnd

9
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'
1 ]

a Ao . a I o A s A A1 oA v
Weauaziidiaivaulu (Green with purple edge) 3 7 Wug uasdumeaniiluwndideuasddinniduly

a s

fiRam&slu (Green with purple veins on upper surface) il 46 Wug

]

15.8vasludau (Immature leaf color) MMNMsAnwiuGLasIUNRUGIUmNA WU Tumand]
lugeudweunaas (Yellow-green) 31 13 iug Sumaniiludoudide (Green) § 269 Wug Suwmenilly
soudleuavidiiaiveulu (Green with purple edge) i 51 Wug duweniiludeudilewasiidig

Meulunimaslu (Green with purple veins on upper surface) & 3 Wug fuwanilugeudiigeou

s o =

(Slightly purple) i 68 stug shumaifluseudnng@ing (Mostly purple) & 47 Wug wagshumaniily

9
[

gouRuRg 2 sy Flsisvius (Purple both surfaces)dl 76 Wug

q

16.dvasA1ulu (Petiole pigmentation) N1snsEaNefvedindiie (@anthocyanin) vuAuluwn

=

azdidnlaunsgrunitnulugeu Tumsduiindeyadvesiiulu Arstuiindulukiniegasinalngl 910

Y Y

'
a

NsAnwIRUgLaz I wUnRuguna wud Sumand

b2

wlu Al (Green) 1 275 Wug Suwaniiulu
Aoy

a A a1 Y o vV . a % [ C% a a aa
ATpnaziidinglndandu (Green with purple near stem) 3 4 Wug Sumeniiinuludideuagiding

Inalu (Green with purple near leaf) & 83 Wug Sumandiulud@yiwasiiadlnaadunazlnaluny

s o Aoy = |

2 91U (Green with purple at both ends) & 135 Wug SumaninuludiReuasiiyndirmmuly

q

v & o a

(Green with purple spots throughout petiole) § 6 Wug tumandinuludileoitazinie g

9

[

(Green with purple stripes) & 12 Wug  wagsiunandnuludiimsuavsediulnegdiag (Totally or

]

mostly purple) & 12 Wuﬁj

17.a0ugvesily Tunistuiindeyasuanuenivesiily  Tidenlufiegnsenaiunn

¥

Fuuegnatey 3 Tu Aaenuenivestnyluaindrunuluifnaisuluauediuvestulun@dndudilu

%
U 4

NNSANEIRUGLAEI RN RUgIwNANYIT Sunandiuludutdosndt 10 wudiwns (Vary short, < 10

cm) i 10 Wug Sumandiludu Ussuna 10-20 wuflans (Short, 10-20 cm) i 501 ug wavdume

s

fitidulugnuiunans Usgana 20-30 wumuns (ntermediate, 21-30 cm) & 16 ug

9

18.3U59vaslumA (Storage root shape) 31nNsANwIRUSHAL I WUNTLSIUWA Wud1 Sy

WANEFUT19ILUUNALS (Round elliptic) & 22 sug gUs1auuUs (Eliptic) & 178 Wug  waz3uig

s

WUUE173 (Long elliptic) & 327 Wug

]

19.8nwaMeINRAUNR  (Storage root defects) NNsANwITUSHATIMUNTUTUmeA Lavin
o o Y 2 a =i | o aa a
nsduiinteyamuegiuifgimsnzan inuiniaund
20.A2UNUYDY Cortex VLI (Storage root cortex thickness) 371AN15 ﬁﬂ‘lﬂﬂﬁuﬁjLLazﬁﬁLLuﬂ
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Study on Purple Sweet Potato Hybrid Varieties in Field Trial
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ISTFURTIGIN9N aLuaLllE]?jﬂﬂJaiJrNLsﬂiJ LUBLAUYILUY L‘LJUV]EJE]M?U?JENQ‘U?IJM bASEIYNU NA.10-6 IMNaNa@LQaU
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Abstract

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
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
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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 keg/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 ke¢/rai. In conclusion, both PCT 1-9 and PCT 10-6 clones are suitable for

recommended to farmers.
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g9 (USuns, 2541)

fuwmanivgnidunisinludegdududumeaiionisuilan invnsnsdulngddldiudiudowes

o

wRarNoIdu Jdllorainvated awn @917 Wa0990U AUSDU WaLYNNI JANYALILaNAIANNTINGe

'
o { o

U5ENaURIMITTAYIRRNSIIUAINABINITVDIRUILAA UAGIHAMAINI991MIT6N Taganizaswaulnly

)
gfiuludumaiioding dmisandns Mmemgsenanddanudndulunsuivlgsiudiudiumenite

guaniy lneyaduliumeaiodiag Aflarsngnwailungudin@aduasarsuounloendulundnly

a a
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3

13.1-20 2.10-6 WiguWeuRuRugNIIAvaunenIng Tununiminas 1 15 fail

1. @8AU Wa.1-9 (@NuANTENINIRUS WA.65-3 x WS N.66-21)
2. @es 19.1-20 (@NNANTENINHUT WA.65-3 x WU W1.66-21)
3. @NgAY NI.10-6 (@NNANTENINHUT N2.66-21 X UG N.65-3)

4. WugvannunIns  (WudiSeuiieu)
WUHURNIMARS
TunaunN1IUTUUTIRUG
o L A b4 1 a /-&’ a0 ¥ a A a 1
MvuaNInsgIuNIsALden tokA nandngs Wedtiady Tusunaasueulnlyeiuuinndy 0.03
fadnSusetutnian 1 n5u
U 2556-2558 Ugnuaghautnuiugiumeiiofiag 22 duay lugudidouasiau  msinuas
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On-farm Trail of Orange Fleshed Sweet potato
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Handngandiugnisa Winandniade 3 an1ud 3,730 Alanniusiels gandniudinuns Belvinanin

3,301 Alansu Andudesay 13

Abstract

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
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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)
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52108U35n15938 (Research Methodology)
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Wug CKK#3 fduiudenazuvusiunniign sgislsimumlownugnilseuiiisuluaesiuinudy ane

(% (% 4

fiug Ckii Tnandngaiign e 48.67 wa luvasasafiounsn uazumnsnafumsadfuaneiusues
NWAINT Ianenug CKK#1 Tanvaziiy Ao Nadledseu nswadanvuinnais Hanasey Ivuuve
waidntey Juduiidesnisvemann
Abstract

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 48.67 fruits. The CKK#1 show light
green, medium sized, smooth skin, and small thorn so the consumers need these

characteristics.
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Ylewd (Chayote) 3ailnila (Sechium edule (Jacg,) Swartz) fivlunsena Cucurbitaceae Huliien

[ I a

dy v N v IS a v 14 a a ! a ¥ = A
1@9U1UY FnYaILAII8UIVLAETNNDY TLATUUUY NAUANWSARIUGNYNN WIFLVEIBBU LUVYILVN ONE

Y

YNILALEDY VuegiuanwurUsediug Wenansou dvaniuadiggiduazun a1uisausiaalans
gon Wa warIINdzanens Jagiudnnawnde Jawdnmesysal uuaddnglunisndaulewinieen
goulazNAgUATIMUNBAILLAENS o [WunTlsfivesughanianunsaasiselalilninunsnsuunudle
[ ' = o A o o/ d' v ¢ A o sal

Jueead uillesnnszeziiainisugnieniui vilinwnsnsuszaulynisesiug iwesiniugnuan
LiinsAniden lafaneiuglul @nannt wasygkad, 2549) 3MNNNITIUTIMUASANRUT L Wudin
Tl aziuglanuazauuaNA 19U WU ANYETUNTVOINA JVeina dnuaeRmNa NSRS aRulnvamuy
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wazAIMUTILsoanIndeN Tul 2564 FaddumsiFouiisuiugulewmetusannunsdniden
9T 2561-2563 A CKK#1 CKK#2 wa CKK#3 thandgnivisuifievluuiamaasswequdisoinunsias

wsysaiuarauiideivanudese Welildiusulowgnaauidmivltlunsugmmeaeunas fusesiug

meiugulewvainsivinsinersuardaasuliiununsnsugneeld

52108U35n197998 (Research Methodology)
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1. CKK#1
2. CKK#2
3. CKK#3

4. FuGUTEUWEUTaRNEAINS
WUHURNM AR
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1. msm‘%suﬁqﬁuﬁ
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1%
o

Tnaudvlowidauanyssl Usanlsauazuvas Inefiimidnede 2-3 fsedlansutii
fiugiaTenld miumu warlinseau ilesnwiaudu nglimn 2 fu
2. Msinssaudasiazn1suan
a a e‘Jl e‘Jl 14 ! a ! L
wiguiulaglons 1 Ase lansau 1-2 ae Tduaunugn lnelsvevszusdanseninedy 2 wns
FEUINUDT 3 Wns Ugn 1 wadevgu wiasgey 3 1ues (WuiauUasgay 2 x 8 luas) Mwmauivileiiiuy
e Wdwindumevesiiuginasiusasldfunauadwmdswaaianiug Juddldliuuuaivieuaald

weendn 1.5 wns Unuvusliibitramquigninelvisenylamiandosusnsla
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3. N1IPUATNY

auulaseafiodnuauuuasdastutsiie Thiuuussuuimen vdaanugn 1 ey
Talogns 15-15-15 $a51 60 Alandusiels wagldtogns 46-0-0 §asn 20 Alandusels nn 20 u Wlesu
wleideng 45-50 $u imsiandntundndeulaglifonvhain wastasentud Weuleweyld 2
dou wielfeanmladiasyiulnuudelill dauddurlodilvlusiuasifionnsludiseananuyas
wazlvinany

nstuiindeya

C = -

Tuiiniud]din1sene 9 nsiialsa deyan1seanneninng Uayan1sasaAule Kandn Aunn

=

HANER Uayaaue
nanuazanIui
- 9A1AN 2563 Dafugney 2564
- fidumvnaes u quiideinuasiiganasysal sunewide Smiamesysal way

AugITeNvaIUTesg unawies Jwmiadessy

NaN15I8wazanUs1ena (Research and Discusstion)

n1sugnunlewdiiioSeuiisuiugiUesiuinlaainnisAniontul 2563 o Audide inunsias

Wysysel SNNBLIAD FaIANYTYTal wazAUGITeNYEIUTETe nailes Fminlesy dnall

nswigAuTansdduveseled m guditeinvasiiganysysal (m31ed 1)
AnugLmdneavilew Mo1gugn 30, 60 waz 90 fu fAnueunndistunsaifognad
tfuddny Invaneiug CKk# 1 finne1iaedsunniign Ao 101.25, 215.13 wag 571.25 wuflung
ALEIAY
Frunudevesnlelunsazszoznsnadgiuln fieng 30 uay 60 Yu Srurudevesnleowiusas
aneusliunneinstunsada wazilenny 90 Ju awwus Ckk#3 fiduudeindeunniian Ae 47.17 1e

aa v % [

lnguanaeiunneaifnuaneiug CKKH2 wazaenuguatnunsns

FIUIULUUINLEE 11978 30, 60 Wag 90 Tu YodwsazawuIANULANAITUNNEEA Loy

gneiug CKK#3 Td1uiunawsiunniign Ao 26.42 A (@1 3 hiaw)
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M5 1 YeyamsaSaiulnvesinunler o AudiTeinunsiigunysysel alune Lnysysal

QERHER AU (TX.) e Fuunusi

(AneWusg) 309 607w 907w 307U 609w 903w 309U 603U 90 U
CKK#1 101.25a  215.13a 571.25a 1675  29.63 42.88ab 7.50a 1650a  22.00ab
CKK#2 73350 13850b 265.00b 14.38  29.38  3750b 7.17a  11.88b  19.50b
CKK#3 61.25bc  18550a 310.25b 1800  24.88 47.17a 4.25b 16752  26.42a
Wuginwasns  72.38b  18225a 222380 1675 2859  3800b 4.88b  13.25ab  18.25b
CV (%) 37.4 20.3 457 106 113 176 265 16.8 13.7
MUENR) Tuanu e furnadefiauseis nysiviloutu liuandeiuneadi Aszdunm

Fosu 95 % 1ngds DMRT

nssyAulaneaduvest e o AudiTenvaiudessy (1199 2)
AU MENVRIYILEANETY 30 Fu 60 Tulnueliwangeiun1eain dauieonguagn 90
U NUIIANEIUINENVDIVLELA @18WUT CKKH2 wag CKK#3 Ba1ueniuiniigade 611.75 wag

9

609.00 LuFAT druaeRuivenunsnsiamNe I manveleiosiignfe 495.50 WuRLIAS

s

Furutevesnludlundagszognmnaiyiduls wuitluynszegfivinnsudiuaudetus
Wisuiflsurennunsnsisuiudetesdian Taofisvernsiasey 90 fundsugn anewus CKK#2 uay
CKK#3 fidnaudeniniian 41.88 wag 39.69 4o mudiy duameiiudiussuiisureanunsns fswy
fotlonilan 34.00 e

Sruufwvusvestlewinudi fanmuandsiunsedfenzlutaaiounsn aewug Ckk#s 3
TrIurUAILYUININgA 3.98 AvdiuatoWug CKk#2 deulufatdesiian 3.16 Aq

Tudou 2 waz3 INUIUAIVUIVDIT LA TANULANAIIAUNEDR

a v a a o W v fa o A = a =
M990 2 °U@3{!@ﬂ"liLﬁ]iﬁijmUIG]sﬂaﬂaq@usﬁqiﬂLG] 3] @um%wmmummiw PR HNERYIENPRIS]

n55473%5 A8 (TU.) IUIUTD FIUIUBYUING

(fewud) 309w 60du 909w 309U 609 90dw 309U 607w 90 Tu

CKK#1 80.85 21560 549.17ab 10.85ab 18.08bc 36.56bc  3.73ab  5.33 6.00
CKK#2 88,50 24180 611.75a 9.95b 1991ab  41.88a 3.16b 527 5.70
CKK#3 88.66  248.33  609.00a 11.57a  21.04a 39.69ab 394a 526 5.69

ﬂ’uﬁ:mwmﬂs 75.65  212.67  495.50b 9.44b 16.56c  34.00c  3.75ab 5717 6.06

CV (%) 13.4 14.3 10.2 9.9 10.5 8.1 12 11.9 11.9

[y

VBN luanuifgiuanafennumedisnysimiiouiu ldunndresiunieadd Aseduaing

Fostu 95 % 1SS DMRT
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fa o/ =]

nswigAvTanefuntsAnnensannavesled u gudideinuasiiganysysal (11 3)
wuddlanuuanAaiuneada Tngaewus ka2 S5uniuiinenum 50 Wesidudndsan
n3Ugn tenilanfie 62.29 fu damaeiug CKk#1 Mnaunuiigafe 76.33 Yu Tuduvesiuiisudoua
aneiug Ckk#2 Tnatiesiignde 68.90 fu
SrununandnvdaniiGuiuienaseuls maiusandadudiuau 6 et nuiraeius
CKK#1 uag CKK#3 Tidruiunaladsunilgnfe 48.67 uag 30.33 ua mud1fu druiudinunsnsd]
Sununaladeesiiando 21.58 ua

[ d‘

AN3197 3 NMTPBNABNLALIIUIUKARANTBIWLEL o AUEITEINYATTIGUNYTYTHl D.40AD Lnasysel

N33U33 (A1) ABAUIU 50% (F1) Fuildawna (3u) INUIUNAKER (WA)
CKK#1 76.33a 82.50 48.67a
CKK#2 62.29b 68.90 25.25b
CKK#3 70.67ab 78.02 30.33b
Wuginuasng 64.45b 75.36 21.58b
Vv (%) 11.5 134 20.2
VB Tuanufifenturindsinudedsnusiwiloutu liwandafuniseda Aseduany

Fostu 95 % 1SS DMRT

nswigAuTanefun1sAnnensannavasvled u Audideivaudose (e )

wudndauuana1sfuneadd laganewus CKKH2 way CKK#3 S91uauiufinanuiu 50
Wedldusdndsanmsugn [nandesiignie 77.1 waz 76.2 $u duaeiusinumsnslinauuiianie
80.5 u TudnvesTuilSufnnaaioug CKK#2 way CKk#3 1nandesfianie 80.83 uay 80.15 fu
puddy dauiuginuasnsidinauiuiiando 93.1 Ju

s

Frurunandanasanfisuiunandnls vinisiiunandndudiuou 6 dUast nudnaeiug

CKK#1 wag CKK#3 Tdununadeuniigade 47.8 wag 42.5 na diuiudinunsnsddnununateles

fignfe 15.1 WA
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M15199 4 N159ONABNUALINUIUHANTRVBIYLEL 0 AUGITENYAIUTLITY 1189 AT

N33U35 (A1ewWus) AONUL 50% ()  JuilAnua (5u) IMUIUHANEN (WA)
CKK#1 78.8ab 83.75ab 47.8a
CKK#2 77.1a 80.83a 42.5a
CKK#3 76.2a 80.15a 25.7b
WUGNYATNT 80.5b 93.18b 15.1c
CV (%) 29 9.5 15.9
MELYF) Tuanusiferiuaiadefinusefsnusimiloudu liunndsiunseda Aszfuanm

Fosu 95 % 1neaS DMRT

a@wamswmaaaLLaxﬁz'J’aLauaLLuz (Conclusion and Suggestion)
nmswisuiisumeiugulewametuginkiiunsdadon wud1 lewaneiug ckka2 danw
§1U0WNTIEA Fio 611.75 lwuflung uazanewus CKk#3 fT5uiudeuaruvusianniian eehslsina
ploivgniviesuiieuluaesiiuiinui arewus Ckk# Winandngaiian Ao 48.67 walutisaoaiion
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ANABINIFTINDIMTHAZNTIANTUEAONANEALAZAMA WY LA
Study of Nutrient Requirement and Fertilizermanagement to Increase Yield and Quality

in Sechium edule.

W38
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AdAgYy (Key words)

e, M3Ian1sle, 5199193

UNANEa

nsneasslingUszasaiioAnwimalulagnisdnnisdevosulewiioiunandntas AunIn
AMHUNITNAADIAINA AA1AN 2563 D9 Aug1eu 2564 NAUEITENVAIUTEITIY 2. 1WTB3518 LAy
fa o a ¢ ¢ & oA =% o a & =
Audideinunsngunysysal mesysal 1Wummaaessdaiiieinsrezusn deniun1siaust 2562-
2563 wazlauman1svaasininszezusn mudawasUsinadonauiuzaunanisnanyilewdiiiondn
gon8oU INEINMUNUNITNARBILUY RCB 4 N55335 5 91 An n338357 1 lddenaunivsunausineims
0.5N:1.5P,05:1.5K,0 1udns1iiuanufeinissineImis nssudsn 2 ladenauniiusunnsinenns

1+

N:P,05:K,0 Tudn 519117 uA 116 89n15599 015 N550359 3 lddenauniusuinsinenns

9 q

o U

1.5N:1.5P,05-K,0 lusnsiiniumnusaan1ssinems 15513591 4 lalunnuiguennyning 31NNaN1T
NAABY NUN mﬂ@iﬂamamﬁﬁﬁmé’mmaﬁma’lmi N:P,05:K,0 Tugnsvinfiuanunaen1ssneImisves
leidiilonansonsou tneld 46-0-0, 18-46-0 uay 0-0-60 sm31 51.35, 2.0 uay 9.18 Alansusels
AIUAIGU Lﬁuﬂsim%%ﬁiﬁwawﬁmmnﬁqmﬁa 27,910 Alansumals wazn1snaassanUseueuInnLaY
Uinalonauiivsnzaudonisuanaulodiilendnnaseu lngnnanunmaasuuy RCB 13 n35uds 3
dnsladonaniifidndiutessnnoims NiP,0sK,0 Tudmshiuarudesnssigesvesslodiie
nannaseu Lagld 46-0-0, 18-46-0 way 0-0-60 8M51 31.2, 3.63 way 22.23 nlansusols auaisu u

n3ssNliNandnuINNgais 4,827 Alansusels

Abstract
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
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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 205:1.5K20
At the rate equal to the need for nutrients. treatment 2, add a compound fertilizer with the
amount of nutrients. N:P205:K20 At the rate equal to the need for nutrients. treatment 3,
add fertilizer with the amount of nutrients. 1.5N:1.5P205-K20 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:P205:K20 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
ke/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:P205:K20 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.

o

UNuUI

%1l8L6 ( chayote ) ¥3® Hnui Lﬁuﬁ%ﬁﬂﬁﬁ@mmmaimmmwmwﬁﬂ Aung et al. 1990
Anwmuilewiinuamidinuinisdil ludiuvessenseuiiunaion 58.0 un./100 un. , Weawoda
108.0 4n./100 un. , MWD 615.0 UN./100 Un. , NSALBAABSUA 16.0 UN./100 UN. warludgIuveIna
Hupalden 12.0-19.0 4n./100 un. , Weoawada 4.0-30.0 1n./100 un. , I0duLe 615.0 1n./100 1A, A5A
weanastA 11.0-20.0 Un./100 un. HawazmdaUsenousiensnezdlufid fynaleviia Wy aspartic
acid, slutamic acid, alanine, argine, cistien, phenylalanine, glycine, histidine, isoleucine, leucine,
metionine, proline, serine, tyrosine, threonine, and valine (Rubatzky and Yamaguchi, 1997) ‘1315@
Tunaznaldvredulaanswarazaeialule LLazﬁﬁﬁﬂm%‘Eﬂmﬁmmﬂﬁﬁu Plaanansauslanldneen
DOULATHA ﬁuﬁﬂgﬂdaﬂmﬁwﬂuﬁuﬁﬁﬁmﬂmmmﬁu Tulwnnamilenauuy LazniAmlonauas
ylow Wudtnlmiivgnidunisi inumsnsdslaidlaszuunisugn nsquasnu wleaseseleliun
nwnsnsléd udinwasnsinmaluladimnzanildlunsndn ielilduandniigausddunusn
Tnswmgwmalulagnslvde inwnsnsdlnglddegns 15-15-15 Tudns 200 an./ls (30 an. N, 30 nn.

P,Os ez 30 nN. K0/13) vilidumuas Wesandendidsiauwns Jyvivesilew faiduiiviivgniiie
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- gyl
- Jannsinuns baun Yuend Jeeen Juiailans 46-0-0, 18-46-0, 0-0-60, 15-15-15, 13-13-21
astestuiindnsiiauazduqeind
3513
1. msdansioiniifivmnzausonandnvesnlowifieliuifeisenseu
NUNUNITNAABILUY Randomize Complete Block Design (RCBD) 4 n35u735 5 8
5513591 1 Tdenay Tudadiuves 0.5N @ 1.5P,0s : 1.5K,0 WiwesAiinTeRle
550339 2 ladewan Tudndiuved N : P05 1 K,0 WiwesrnTiAsIzle

'
ada

n331357 3 Talenan Tudnduved 1.5N : 1.5P,0s : K0 Wivasriiiasizila

,
aaa +

n35075% 4 ldJenauniuiveununsns(legns 15-15-15 way 46-0-0 8n51 1:1
30nn./l3/Ads
wissniangunsadlunsuan wavwseuiaiuguilew wisuuUamwandmsunskingen uinkUas
1.5 % 6 1915 UgN 2 o seerinesendnedudann 50 x 100 WURling ANEIUeIA1d 1 WAs 31U 20
wUas fiudiegeiu Inseinaautfivesiu U URguasnuiduyilew lddenunssuds layn 21 Ju
AnwsreznaTeAulmediiy Manneenseutuiinteyan1sasaiuln nandn Jaseing aguna
mMstufindeya Tufindauis wandn
nauazanui
- 9N 2563 e ey 2564
- fridummeaes i quiideiivenudoms quiitoinunsiganssysal

[y + aa 1 a v < ~ '
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(%
o

TUNUNITNAABILUY Randomize Complete Block Design (RCBD) 13 N35u35 3 91
5503541 1 Tddenay Tudadiuvas 0.5N : P,Os : K0 WiwesA AT ile
550337 2 lddemay Tudndiuves 0.5N : P05 @ 1.5K,0 WinvesAiiasele
5503591 3 Tademnay Tudndiuves 0.5N : 1.5P,0; : K,0 WiwesAiaTele
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1551359 6 Tddenay Tudndiuved N : P,Os :1.5 K0 WiwesA AT le
5503591 7 Tadenay Tudadiuved N @ 1.5P,05 : K0 WA le
3553357 8 ledenau Tudndiuvos N 1 1.5P,05 : 1.5K,0 WihwesAidieszeile
15513591 9 Tademnay Tudndiuves 1.5N : P05 : K0 WA le
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n35a57 13 TdraunnaiSveanunsns(ogns 15-15-15 waw 46-0-0 8ms1 1:1
30 nn./l3/ada, (oans 13-13-21 way 46-0-0 8w 1:1 30 nn./l3/ada
JYUYANADNUAYNA)
wissniangunsadlunsuan waswseuiaiugulew wisuulamandmsunskingen uinuUas
1.5 x 6 Wm5 UgNn 2 W0 5egrineseninedusionnd 100 x 100 LWUFALLIAT A2INEIUEIANY 1.5 AT 311U
39 wUas Nuseg 9y AinTsinuantivesiu U URguasnwisuwilow ldadeaunssuds Tdnn 21 Ju
AnwsznaTeiulameady Mfinen na TuinteyamsaSuiuln Handn Tnswving ayuka
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Mnnmsthdedseenseunlodilinulasnunsnsuazulamaaedlugudidofivaundos
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d1u3u 23.98 Alansusiols weaneda 1uwiu 0.92 Alandusels uwavlnuvna@ey I1uu 5.51 Alansusie

+ =

15 viseAndulegise 51.35 Alansusels o 18-46-0 druau 2.0 Alansusels wazdy 0-0-60 T
9.18 Alaniusiels Felddndrusinomsiivonseunleowsioms fo N:PK 26:1:6 LayamuieIn1ssm
gIMINagaUMUNAILATIEY WUl Aeamsldlulasiaudiuan 15.00 Alansusiels  weawesa d1uiu
1.67 Alansusiols wazlnuna@ey druau 13.34 Alansusiels wieAndulegise 31.2 Alansusels e
18-46-0 1uau 3.63 Alandusiels wazde 0-0-60 S1uau 22.23 Alandusiols Felddnausine i

WINTHEeINS fie N:P:K 9:1:8
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YIn1sHanNasauvalawla Jalminanismaasinisiideniuainsziiilaveinsndngenseus

a o N Ao a [ | Ao a = = Y oA
naaesdnaaviitan unaniun1sdu 2 wis waslindunmeassdieuiisunislidenmangay

AONISNANNADDUTILLH

) = = a o + = P =
VUNUN 2 ﬂ’]iL‘lJ%EJ‘U 8] EJ‘U?J‘L!G]Ll,azaﬁlﬁ’nla\‘l‘q‘c’JLmJGI"lSJﬂ'J’ISJGIEJ\iﬂ’I‘SS’IG!EJ’]‘VI’W?JEJ\?W%

msdamsianfiivingauenandnvasladiiieiuesansau

AU T YUY

HaNTIATsadRvesRulukUasiouUgnuledluinsenusinnsnemis wuil Auiivgnd

Arudunse-ane 4.9 ddunseing 3.91 % Weanleda 13.6 me/ke uaslnuvalen7s me/kg (mMsedl 1)

M99 1 USinusnemsluAuanuUamaasineudanunlew s audidenvaiuiiesse U 2564

ﬁmmmsﬁmuaumﬂLLﬂaamaaﬂr\'auﬂgn
79814 Organic matter P K
(%) (mg/kg) (mg/kg)
AUINUUAIMAADS 3.91 13.6 78

Iduvasugnulediiiendngendeu tieldlusunaass wu1m 1.5x6 was $1u7u 20 uwlasdos
Ugnsuiiug Sudl 17 waalnnou 2563 ndsugn 15 Ju dageadusilowlifaugaszana 50 wufins
udsgnnn 3 &Uawi Wiemunssaissneg Thiyniu uifeimendn dasias 2 a3t nondnsandon
yilowdazansin ¢ oy ndaa1nmsliteniunssuisaamuiingsuisi 2 lddenay ludadiuves
N:P,05:K,0 Wiufidiaszoile Wmamaquaﬁqﬂ 27,910 nn./l3 SsnnimandnanmsAnevesiing
wazAY (2556) WuINsuily 16-8-8 8931 150 nn/ls (24 nn. N, 12 nn. P,Os wae 12 nn. K0 /19)
v 20 Ju exvilvinanaAniadegean 8,387.49 nn./ls sesasnde n3sd ¢ mslilemaivoanunns
Tnandn 23,443 nn./ls nandnvesenseurlowdlunsaynssuisty wuin n1sinuaAsatInug N3
uANAaUTLY TUIUYBIBEABEY LarANENTBIERTRUTLUREINaNEALAarATs Kin1edl 2 n1s
UftRgualuntasugniiaudidann sadunlowdmiunisuansentudeaiinislimiegatinane
anmudasgnoinieanansadeldd wardinmsnmuaduiuiivgniifiemdldnunaduiiuieuden

frunsUaniuiuiivuneegs
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M19199 2 HaRARaraLRfY TuiugearanUal ANNEIYER Lasldushaudnanavedauyanvaien

goulemain1silenunssuidsnne Tl 2564 a Audideivaiuiisss

GG Y AIUYILBA iy fin (laugen;zenen’ 50 i)
N334 UIULDA/LUAY/AT
(nn./13) (931.) (31.)
T1 19,419 ¥ 47.33 b¥ 59.44 0.50
T2 27,910 a 5533 a 61.94 0.44
T3 20,226 ¢ 50.67 b 59.78 0.50
T4 23443 b 63.33 b 60.78 0.55
F-test ** x* ns ns
CV (%) 11.3 4.9 3.9 8.7

y U dl d‘ ¥ U =) U gj 1 ! U Aadl
Aadenumemsnuswllounululusliinna U a@iAng

AU TN YATNgUNYTYIA]

[y

AN

AT s 99% Tpe3s DMRT

IowvasUgnulewiivendneanssu ialdluaunaass au1 1.5x6 wng 31174 20 wiasas

Uanauniug waslgn 15 Ju Anveasuylowdiidainugeussana 50 wuiluns ndslgnyn 3 dUan T

Janunssu3sengg Tiimniu inuiiemandn dUaviaz 1 Ase nandngansaurlowfasausiu 15 A9

a9 nMsdenunssudsananuIngsyisn 4 msludesnaisvedinunins Winandngeian 20,177

nn./13 sesasunme n3sudsn 3 ladenan ludadauves 1.5N:1.5P,05K0 winduninseilalinanan

19,306 nn./ls Fapn3197 3

M13197 3 NaRARAraALRaY I1UIUYEARBLUaY AUENILER YBILDABDUYLUVEINTITTEmY

350359199 Tud 2564 s AudITeinunsigunysysel

NANAR

\ . , ANNYNIEBN
3340 (ﬂﬂ/Li) ANUIUYDARBLUAY ()

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
CV (%) 225 11.1 52
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Arradunse-ane 4.9 ddunseing 3.91 % weaneda 13.6 me/ke uaslnuvaleu7s me/kg (mMsnedl 1)
luUasUgnulewiivendnuenssu wWeldlununaaes aun 1.5x6 wns 31uu 39 wilasdey
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YILAANITITYLAULAZNUEDATUAN 28215950 AUlANISEIRY N35UTFN 1-4 Tdrunauvasle
Tulpsiau 0.5 whvesaudesmslulasiau nasnslideasnuitdruveduluiuneasis TdderRouun
a = v & | ) P a | Y oA
MANFD Feuanslmiiuinsglulasauliiieameiuaufedn1sueaiy FeUssuIuulliownsIng
2564 Buwstanen waziaunluna inunemandnnduni Jundsainnistidenunssuisananuin
331357 5 wae 6 ldlananludnaiuves NiP,0sK,0 wag NiP,0s5:1.5K,0 winduidiasizile lvikandn
gailan 4,827 uag 4,679 nn./l3 muddu s09a3U1Ae N5UIFN 7, 8 war 13 ldlenauludndiuves
N:1.5P,05:K,0, N:1.5P,05:1.5K,0 wagn1stideniuisvenunsns Winauan 4,475, 4,515 uag 4,451
An./ls AUEIAU FIRN5199 4 HAKNARVDIBBUBDUTLELA MILAAEATTHATTU WU ASIAAIILILLBAMD
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M13199 4 HanFnarauRfsvemageuylewraanisdenunssudsane Tutl 2564 o audITeny

AT

N35UI5 nawds (nn./1s)
T1 2,949 d¥
T2 4,363 abc
T3 4,116 bc
T4 3,854 ¢
T5 4827 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 (%) 6.8

y I a A ¥ LY IS L 1 :.IIVL 1 I [ aaa U N Y 15} ad
AadenuneisnesuleuiululinallunnaiuneaianseauANNTedy 99% 1aeds

DMRT

agﬂwams‘wmaaaLl,azﬂz’ial,auauuz (Conclusion and Suggestion)
INNTUTZEUAINABINTTNDMITHBABOUYLELAAUNAIATIET Nud1 Aeanisidlulagiau

WU 23.98 Alansusals Weanasa 3 uu 0.92 Alansusals warlwwvaey 311U 5.51 Alansuse

+ a

15 w3oAndudeyi3e 51.35 Alansusels o 18-46-0 91uau 2.0 Alandumsls wazle 0-0-60 1w

8¢
9.18 Alansusmols ﬁﬂﬁﬁ@dauﬁmmmiﬁsaméawﬂaLéféfaami AB N:P,0s:K0 26:1:6 Mstvideiailluy
miwﬁmﬂaLé’Lﬁawﬁmaméau’Ldﬂwauﬁﬁ IndIuVDI51991M13 N:P,05:K,0 L11U839AUABINTE9)
21M13(ANAS1E) Laeld 46-0-0, 18-46-0 wag 0-0-60 ®M31 51.35, 2.0 uag 9.18 Alansumels muau

31NN"15U5EEUANABINTENE I THASR U LR AUNATATIER WUl ¢ oansidlulasiau
uau 15 Alansurals eanesa 3wu 1.67 Alansumels wazlnuna@eu 1w 13.34 Alansumsls

+

wsoAnluleyisy 31.2 Alansusiels o 18-46-0 91w 3.63 Alansusiels wazde 0-0-60 71U

Y ]

22.23 Alansusiols Faladndrusineimsneengeunilewnainis Ao N:P,0sK,0 9:1:8 Mslvdeiniily

n1sudnyleiiinendnnadoulddenaunidndiuvess1neimis NP,OsK0 Wi1v8eAI1uAaIN15519
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219115(A3A5189) e ld 46-0-0, 18-46-0 war 0-0-60 8M51 31.2, 3.63 way 22.23 Alansusals
AUAIAY
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Jumsdsely
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9:1:8 MslJomanTifidnaIuessnne s N:P,OsK,0 UedaaieanIssInevns (Aiasiesh) vilsk

IonanAngeuazanunsaansunumdeasla 65% waglinanauwnuuiniign

96



U3FTaIYNIU

NSNS QaEJzaj.ZSSY. Miracle of purple Sweet. Retrieved September 7, 2018, from web
site:www.dtc.ac.th/2016/images/stories/journal/year8/8-2-17.pdf.

ndsed Aisonuaziona ovanuudy. 2550. wialulafvesutl. dninfiurwninendoinunsmans
N3NNI 303 i,

DN VUELATYMAN 1Ay, 2549. Wl Uasnansiiy.uan. ndns 79(4): 104-107.

ATl Wi, aua’ yyiFeq, waredud duqus. 2537, msdgniflen. nauiivls nesduaduiivliun
NIUAUATUNITNYAT, NTUNNIL 22 .

athum neam. 2551, auantAutieiniimudenisdeseieulsiandiaiugineg elfluemnsiie
#9010 (Resistant Starch Properties from Rice Varietiesfor Functional Foods). @1v13%1
walulagamns dindvimalulagnisinens urineraewmaluladasuis, uassivdu. 115
.

A1UNMUAVIYNITVBIAULNTTUNITENTANERTYIA dITINUAUENTTUNITHAIUINSIATEgR LAz TIAY
WHITIR. 2561, wnaafiun http://www.nesdb.go.th/download/document /SAC/
NS Draftplan May 2018 Pdf. 74 wiin. 14 waun1au 2562.

Alisa K., K. Akito, T.Norihiko, S. Prakit, A.V. Duncan and S. Peerasak. 2012. The genetic of
domestication of yardlong bean, Vignaunguiculata (L.) Walp.ssp. unquiculata cv.-gr.
sesquipedalis.Annals of botany. 109: 1185-1200.

FAO. 1992. The World Sweet potato Economy. Basic Foodstuffs Service Commodities And
Trade Division , Rome, Italy.

International Plant Genetic Resources Institute.  1999.  Descriptors for taro (Colocasia
esculenta). https://www.bioversityinternational.org. 14 wewaA1AL 2562.

Sajilata, MG., Rekha, SS., Pushpa, RK. 2006. The resistant starch A review. Comprehensive reviews

in food science and food safety. 5: 1-17.
AMANUIN

ANTAUIN N ANGIRU lEusaUIslauAY S1uiunle wardwiuiides Mlunasinnisusediuiug

fa o

warn1slduselovdvesiannguilodiaediuiu 157 aneau o uuasqudideuas

WAUUINISINEATNAINT U 2560-2564

AMUYINFUTIU

anedu ALY anedu Taudu aefiy dwundesiedy  deduy Fuuvigey
(a1.) (a1.) (wie) (cormel) (sastasiu)

THA002 143 a THA007 253 a THA025 550 a THA008 750 a

THA001 140 ab THAO54 243 ab THA124  5.00 ab THAO26 750 a
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THA006
THA028
THA068
THAO17
THA021
THA027
THA005
THAO64
THAO13
THA152
THA125
THA151
THA146
THA023
THA0O4
THA153
THA094
THA140
THA110
THA010
THA003
THAO14
THAO065
THA147
THA155
THA022
THA020
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THA101
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THAO024
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bcdefgh
bcdefgh
bcdefgh
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THAO76
THA157
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THA031
THAOT4
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THA086
THA009
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THA042
THA122
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THA034
THA111
THA098
THA063
THA096
THA043
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THA090
THA100
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THA114
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THA119
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THA146
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THA144
THA037

24.2
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233
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22.8
22.8
22.8
22.8
22.8
22.8
22.8
22.8
22.7
22.7
22.7
22.7
22.7
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22.7
22.7
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22.7
227
22.6
22.6
22.6
22.6
22.6
22.6
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22.3
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ab
abc
abc
abc
abc
abc
abc
abc
abc
abc
abc
abc
abcd
abcde
abcde
abcde
abcde
abcde
abcde
abcde
abcde
abcde
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THA043
THA100
THA091
THA156
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THA047
THAO36
THA027
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THA034
THA148
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THA102
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THAO14
THA005
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THA031
THA030
THAO78
THA019
THAO61
THA003
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THA023
THA022
THA062
THA038
THA121
THA069
THA152
THAO051
THAO087
THA115
THAO44
THAO085
THAO64
THA111
THAO63
THA109
THA082
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THA147
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THA039
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THA012
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THA140
THA108
THAO45
THA007
THA113
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THAO77
THA024
THA109
THAO006
THA149
THA030
THAO44
THA129
THA154
THA153
THA127
THA125
THA005
THA001
THA063
THAO034
THA061
THA141
THA049
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THAO58
THA038
THAO56
THA047
THA110
THA107
THA027
THA080
THA103
THAO57
THA084
THA100
THA090
THA131

7.50
7.00
7.00
7.00
7.00
7.00
6.50
6.50
6.50
6.50
6.50
6.50
6.50
6.50
6.50
6.50
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
5.50
5.50
5.50
5.50
5.50
5.50
5.50
5.50
5.50
5.50
5.50
5.50
5.50
5.50
5.50
5.50
5.50
5.50
5.50
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5.50
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5.00
5.00
5.00
5.00
5.00
5.00
5.00

ab

ab
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THA069
THAO54
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THA139
THA048
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THA025
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THA114
THA040
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THA019
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THA038
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THA009
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THA039
THA083
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THA033
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THA153
THA067
THA066
THA065
THA124
THA142
THA025
THA102
THAO78
THA030
THA050
THAO15
THA024
THA013
THAO64
THA088
THA099
THA130
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THA083
THA068
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THAO79
THA032
THA052
THA133
THAO019
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THA008
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THAO70
THAO14
THAO61
THA003
THA123

abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefgh
abcdefgh
abcdefgh
abcdefgh
abcdefgh
abcdefgh
bcdefghi
bcdefghi
bcdefghi
bcdefghi
bcdefghi
bcdefghi
bcdefghi
bcdefghi
bcdefghi
bcdefghi
bcdefghi
bcdefghi
bcdefghi
bcdefghi
bcdefghi
bcdefghij
bcdefghij

THA060
THA139
THA106
THA105
THAO009
THA058
THAO13
THA133
THA099
THAO097
THAO76
THAO55
THA094
THA029
THAO73
THA053
THAO016
THA153
THA008
THA001
THAO026
THAO24
THA146
THAO74
THAO45
THA068
THA142
THAL16
THA089
THA113
THA137
THA006
THA135
THAO17
THA039
THA157
THA127
THA126
THA150
THA093
THAO041
THA119
THAO059
THA112
THA028
THA108
THAO86
THA104
THAO84
THAO46
THA032
THA130
THA129

3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
250
2.50
250
2.50
2.50
250
2.50
250
2.50
250
250
2.50
250
2.50
250
2.50
2.50
250

abcde
abcde
abcde
abcde
abcde
abcde
abcde
abcde
abcde
abcde
abcde
abcde
abcde
abcde
abcde
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
abcdef
bcdef
bcdef
bcdef
bcdef
bcdef
bcdef
bcdef
bcdef
bcdef
bcdef
bcdef
bcdef
bcdef
bcdef
bcdef
bcdef
bcdef
bcdef

THAO52
THA096
THAO51
THAO81
THAO79
THA095
THAO78
THAO76
THAO74
THA146
THA091
THA089
THA040
THAO87
THA138
THA111
THA031
THAO85
THA060
THA102
THA132
THA082
THA032
THA101
THA028
THA136
THA086
THA036
THA133
THA093
THA130
THA050
THAO010
THA152
THA062
THA035
THA083
THA033
THA142
THA025
THA137
THA135
THA134
THAO11
THAO018
THA009
THA120
THA094
THA069
THA157
THA022
THA099
THA150

5.00
5.00
5.00
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.00
4.00
4.00
4.00
4.00
400
4.00
4.00
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.00
2.50
2.50
1.50
1.00
1.00
0.50
0.50
0.50
0.50

bcdef
bcdef
bcdef
cdefg
cdefg
cdefg
cdefg
cdefg
cdefg
cdefg
cdefg
cdefg
cdefg
cdefg
cdefg
cdefg
cdefg
cdefg
cdefg
cdefg
cdefg
cdefg
defg
defg
defg
defg
defg
defg
defg
defg
efgh
efgh
efgh
efgh
efgh
efgh
efgh
efgh
efgh
efgh
efgh
efgh
efgh
fehi
ghij
ghij
hijk
ijk

ijk

jk

jk
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THAO51 100 ijklmnopgr THA002 21.0 bcdefghij THA095  2.50 bcdef THA148  0.50 jk

THA050 100 ijklmnopgr THA006 21.0 bcdefghij THA154 2.00 cdef THA145 0.50 jk
THA090 100 ijklmnopgr THA039 20.9 bcdefghijk THAO042 2.00 cdef THA143 0.50 jk
THA049 100 ijklmnopgr THA059 20.9 bcdefghijk THA149 2.00 cdef THA139 0.50 jk
THA029 100 ijklmnopgr THA151 20.9  bcdefghijk THAO011 2.00 cdef THA124 0.50 jk
THA080 100 ijklmnopgr THA127 20.9 bcdefghijk THA145 2.00 cdef THA123 0.50 jk
THA118 100 ijklmnopgr THA103 20.9  bcdefghijk THA002 2.00 cdef THA043 0.50 jk
THA117 100 ijklmnopgr THA048 20.9 bcdefghijk THA143 2.00 cdef THA092 0.50 jk
THAO078 100 ijklmnopgr THA140 20.9  bcdefghijk THA141 2.00 cdef THA088 0.50 jk
THA031 100 ijklmnopgr THA010 20.8 bcdefghijk THA088 200 cdef THA118 0.50 jk
THAOQ74 100 ijklmnopgr THAO021 20.8 bcdefghijk THAO052 2.00 cdef THAO021 0.50 jk
THA108 100 ijklmnopgr THA126 20.7 bcdefghijk THA136 2.00 cdef THA116 0.50 jk
THA026 100 ijklmnopgr THAO047 20.7 bcdefghijk THA134 2.00 cdef THA115 0.50 jk
THA043 100 ijklmnopgr THAO027 20.7 bcdefghijk THA132 2.00 cdef THA013 0.50 jk
THAO042 100 ijklmnopgr THAO038 20.7 bcdefghijk THA081 2.00 cdef THA048 0.50 jk
THA060 100 ijklmnopgr THA115 20.7 bcdefghijk THA128 2.00 cdef THA156 0 k
THAO037 100 ijklmnopgr THA139 20.7 bcdefghijk THA125 2.00 cdef THA155 0 k
THA138 99.5 ijklmnopar THA004 20.7 bcdefghijk THA120 2.00 cdef THA122 0 k
THA106 99.0 ijklmnopar THA116 20.7 bcdefghijk THA050 2.00 cdef THA121 0 k
THA059 99.0 ijklmnopar THA005 20.5 bcdefghijk THA110 2.00 cdef THA119 0 k
THA082 97.5 jklmnopar THAO16 20.2  cdefghijk THA049 2.00 cdef THA117 0 k
THAO032 97.0 jklmnopar THA105 20.2 cdefghijk THAO007 2.00 cdef THA106 0 k
THA120 97.0 jklmnopgr THA092 19.9 cdefghijk THAO75 ~ 2.00 cdef THA105 0 k
THAOQ72 97.0 jklmnopar THAO017 19.9 cdefghijk THA151 1.50 def THA104 0 k
THAO045 97.0 jklmnopar THA145 19.8 cdefghijk THA147 1.50 def THA097 0 k
THA113 97.0 jklmnopar THAO018 19.8 cdefghijk THA083 1.50 def THAO073 0 k
THA030 95.0 klmnopar THA028 19.4  defghijk THA140 1.50 def THAO072 0 k
THAO047 95.0 klmnopar THA121 19.4 defghijk THA080 1.50 def THAO071 0 k
THAO46 95.0 klmnopar THAO073 19.3 efghijk THA010 1.50 def THAO70 0 k
THAO071 95.0 klmnopar THA152 19.3 efghijk THA114 1.50 def THA068 0 k
THA091 95.0 klmnopar THAO097 19.3  efghijk THA107 1.50 def THA067 0 k
THA115 94.5 mnopar THAO53 18.8 fghijk THAO77 ~ 1.50 def THA066 0 k
THA142 94.5 mnopgr THA022 18.8 fghijk THAO037 1.50 def THA065 0 k
THA105 94.5 mnopgr THA155 18.3 ghijk THA021 1.50 def THA064 0 k
THA148 94.0 lmnopgr THA104 18.3 ¢hijk THAO015 1.50 def THAO055 0 k
THA116 94.0 lmnopgr THA141 18.3 ghijk THA090 1.50 def THAO54 0 k
THA092 94.0 lmnopqr THA132 183 ghijk THA048  1.00 ef THA053 0 k
THA096 93.5 mnopqgr THA080 18.3 ghijk THA092 1.00 ef THAO46 0 k
THA126 93.0 nopgr THA033 18.3 ¢hijk THA131 1.00 ef THAO041 0 k
THA102 93.0 nopgr THA084 17.8 hijk THA103 1.00 ef THAO037 0 k
THA097 93.0 nopgr THA049 17.8 hijk THAO079 1.00 ef THA020 0 k
THAOQ73 92.5 nopgar THA108 17.8 hijk THA144 0.50 f THA019 0 k
THAO76 92.0 nopgr THA060 17.8 hijk THA138 050 f THAO017 0 k
THA130 92.0 nopgr THA117 17.6 ijk THA101 0.50 f THAO016 0 k
THA095 90.5 opgqr THA029 17.3 jk THA096 050 f THAO015 0 k
THA127 87.0 par THA093 17.3 jk THAO72 050 f THAO14 0 k
THA131 86.0 qr THA069 17.3 jk THA066 0.50 f THA004 0 k
THAO085 850 r THA040 17.3 jk THAO57 050 f THA003 0 k
THA058 85.0 r THA143 171 k THA004 0.50 f THA002 0 k

F-test * F-test * F-test * F-test *

cv. % 8.01 cv. % 7.26 cv. % 40.7 cv. % 8.01
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(931.) (931.) (9u.) (nw)
THAO097 113 a THA155 10.2 a THA111 157 a THA150 1,025 a
THAO073 11 ab THA104 10.2 a THA009 157 a THA048 997 ab
THA121 10.8 abc THAO71 9.75 ab THAO010 15.2 ab THA019 995 abc
THA033 10.8 abc THA002 9.75 ab THA060 152 ab THA010 995 abc
THA145 10.6 abcd THA053 9.75 ab THA059 14.6 abc THAO015 992 abc
THAO026 10.5 abcde THAO065 9.75 ab THA110 14.6 abc THA060 971 abcd
THAO011 10.3 abcdef THA124 9.35 abc THA067 14.6 abc THA111 964 abcde
THA060 10.2 abcdef THAOS57 9.35 abc THA096 14.1 bcd THAO009 946 abcdef
THA022 10.1 abcdefg THA108 9.35 abc THA150 14.1 bcde THAO071 941 abcdef
THAOT7 10 bcdefgh THA118 9.35 abc THAO045 13.9 cdef THA020 936 abcdef
THA098 10 bcdefgh THA096 9.3 abc THA147 13.9 cdef THA155 925 abcdefg
THAO034 10 bcdefgh THA105 9.3 abc THA053 13.7 cdefg THA125 925 abcdefg
THA080 10 bcdefgh THA121 9.3 abc THA104 13.7 cdefg THA039 923 abcdefgh
THA053 9.85 bcdefghi THA147 9.3 abc THA155 13.7 cdefg THA097 912  bcdefghi
THAO0O4 9.7 bcdefghij THA115 9.3 abc THAl16 13.7 cdefg THA052 910  bcdefghij
THA122 9.6 cdefghijk THA045 9.3 abc THA112 13.7 cdefg THA114 910  bcdefghij
THA090 9.5 cdefghijk THA047 9.25 abc THA008 13.6 cdefgh THA154 910 bcdefghij
THAO46 9.5 cdefghijk THA098 9.25 abc THA002 13.2  defghi THA066 908  bcdefghijk
THA018 9.5 cdefghijk THA111 9.25 abc THA047 13.1 defghij THA041 906  bcdefghijkl
THA111 9.5 cdefghijk  THA149 9.25 abc THA022 12.9 defghijk THA149 900  bedefghijkim
THA152 9.45 defghijk THAO014 8.85 bcd THA006 12.9 defghijk THA023 896  bcdefghijklmn
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THAO15
THA049
THA029
THA149
THA135
THA141
THA132
THA007
THAO57
THAO74
THAO84
THA069
THA117
THA125
THA066
THA108
THA040
THA104
THA093
THA155
THA128
THA037
THA023
THA063
THA012
THA146
THA001
THA114
THAO54
THA112
THA083
THA087
THAO79
THA138
THA043
THA048
THAO17
THA059
THA107
THA140
THA127
THA116
THA151
THA039
THA028
THA103
THA131
THA068
THA136
THA024
THAO44
THA088
THA035

9.4
9.4
9.35
9.35
9.3
9.3
9.3
9.3
9.25
9.25
9.25
9.25
9.25
9.25
9.25
9.2
9.2
9.1
9.1
9.1
9.05
9.05
8.95
8.8
8.8
8.75
8.75
8.75
8.75
8.65
8.5
8.5
8.5
8.5
8.5
8.4
8.4
8.3
8.25
8.25
8.25
8.25
8.25
8.25
8.25
8.25
8.25
8.25
7.65
7.65
7.65
7.65
7.65

defghijk
defghijk
defghijk
defghijk
defghijk
defghijk
defghijk
defghijk
defghijk
defghijk
defghijk
defghijk
defghijk
defghijk
defghijk
defghijk
defghijk
efghijk
efghijk
efghijk
fghijkl
fghijkl
fghijkl
ghijklm
ghijklm
ghijklm
ghijklm
ghijklm
ghijklm
hijklmn
ijkimno
ijklmno
ijkimno
ijkimno
ijklmno
jklmno
jklmno
klmnop
mnopq
klmnop
klmnopq
klmnopqg
klmnopq
klmnopqg
klmnopq
klmnopq
klmnopqg
klmnopq
lmnopgr
lmnopqgr
lmnopgr
lmno

lmnopq

THA020
THA006
THA036
THA009
THAO61
THA060
THAO04
THA112
THA138
THAO87
THA114
THAO41
THAO72
THAO54
THA066
THA148
THA150
THA092
THA094
THA063
THAO037
THA154
THAO70
THA052
THA001
THA103
THA012
THAO64
THA023
THA125
THAO74
THA025
THAO076
THA127
THA095
THA093
THA027
THAO073
THA042
THA146
THAO44
THA144
THA067
THAO78
THAO055
THA129
THAO75
THA090
THA126
THA141
THA039
THA117
THA107

8.85
8.85
8.8
8.75
8.75
8.75
8.75
8.5
8.3
8.3

79
775
7.75
775
75
75
75
75
75
75
75
75
75
74
74
74
735
7.35
7.35
73
73
73
73
73
73
73
73
73
73
73
73
72
72
72
72
72
7.15
7.15

bcd
bcd
bcd
bcd
bcd
bcd
bcd
bcde
cdef
cdef
defg
defg
defg
defg
defg
defgh
defghi
defghi
defghi
efghij
efghij
efghij
efghij
efghij
efghij
efghij
efghij
efghij
efghijk
efghijk
efghijk
efghijk
efghijk
efghijk
efghijk
efghijk
efghijk
efghijk
efghijk
efghijk
efghijk
efghijk
efghijk
efghijk
efghijk
efghijk
fehijkl
fehijkl
fehijkl
fehijkl
fehijkl
fghijklm
fehijklm

THAO16
THA149
THA121
THA132
THAO70
THAO74
THA023
THA125
THA148
THA098
THA126
THA061
THA108
THA030
THAO081
THAO12
THA063
THA131
THA143
THAO71
THA024
THAO75
THAO57
THA065
THA003
THA019
THAO13
THA119
THAO17
THA068
THA103
THA115
THA154
THA114
THA052
THA001
THA139
THA029
THA080
THA026
THA113
THAO64
THA107
THA062
THAO015
THA128
THA056
THAO77
THA021
THAO073
THA005
THAO11
THA129

12.9
12.9
12.9
12.9
12.7
12.7
12.7
12.7
12.7
12.6
12.5
12.5
12.4
12.4
12.4
12.2
12.2
12.2
12.2
12.0
12.0
12.0
11.9
11.9
11.9
11.9
11.9
11.8
11.8
11.8
11.7
11.7
11.7
11.7
11.7
11.7
11.7
11.7
11.7
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6

defghijk
efghijkl
efghijkl
efghijkl
fehijklm
fehijklm
fehijklm
fehijklm
fehijklmn
fehijklmn
ghijklmn
ghijkimno
hijklmno
hijklmnop
hijklmnop
ijklmnopq
ijkimnopq
ijklmnopq
ijkimnopq
ijklmnopar
ijkimnopgr
ijkimnopgr
jklmnopgr
jkimnopgr
jklmnopgr
jkimnopgr
jklmnopgr
klmnopars
klmnopars
klmnopars
klmnopqrst
klmnoparst
klmnoparst
klmnoparst
klmnopgrst
klmnoparst
klmnopgrst
klmnoparst
klmnopgrst
lmnopgrstu
lmnopgrstu
lmnopgrstu
lmnopgrstu
lmnopgrstu
lmnopgrstu
lmnopgrstu
lmnopgrstu
lmnopgrstu
lmnopgrstu
lmnopgrstu
lmnopgrstu
lmnopgrstu

mnopgrstu

THAO74
THA104
THAO70
THA103
THA124
THA115
THAO01
THA110
THAO08
THAO12
THAO11
THA063
THA047
THAO54
THA053
THA002
THAO021
THA061
THA032
THA006
THA108
THA126
THA101
THA106
THAO75
THA098
THA033
THA034
THAO79
THA007
THAO059
THA121
THA038
THAO16
THA024
THA043
THA057
THAL17
THA062
THA095
THAO44
THA056
THAO46
THA013
THAO058
THA123
THAO55
THAQ073
THAO50
THA065
THAO86
THA022
THA003

893
887
886
885
877
875
873
871
869
862
861
860
855
850
842
837
835
817
813
812
812
810
808
808
807
800
797
795
795
794
789
785
783
782
782
777

772
766
760
760
759
752
752
749
745
732
732
723
715
714
700
700

bcdefghijkimno

bcdefghijkimnop

bcdefghijkimnop
cdefghijklmnop
defghijkimnopq
defghijklmnopgr
defghijklimnopgr
defghijklmnopqrs
defghijkimnoparst
defghijkimnopgrstu
defghijklmnopgrstu
defghijkimnopgrstu
efghijklmnopgrstuv
fghijklmnopgrstuv
fghijklmnopgrstuvw
fghijklmnopgrstuvw
fghijklmnopgrstuvw
ghijklmnopgrstuvwx
hijkimnopgrstuvwx
hijklmnopgrstuvwx
hijkimnopgrstuvwx
ijklmnopgrstuvwxy
ijklmnopgrstuvwxy
ijklmnopgrstuvwxy
ijklmnopgrstuvwxy
jklmnopgrstuvwxyz
klmnopgrstuvwxyz
lmnoparstuvwxyz
{mnopgrstuvwxyz
mnoparstuvwxyz
mnopqgrstuvwxyza
nopgrstuvwxyzab
opgrstuvwxyzab
opgrstuvwxyzab
opgrstuvwxyzab
parstuvwxyzab
parstuvwxyzab
grstuvwxyzabc
rstuvwxyzabcd
stuvwxyzabcde
stuvwxyzabcde
tuvwxyzabcde
uvwxyzabcdef
uvwxyzabcdef
vwxyzabcdefg
vwxyzabcdefgh
wxyzabcdefghi
wxyzabcdefghi
xyzabcdefghij
xyzabcdefghij
xyzabcdefghij
yzabcdefghijk
yzabcdefghijk
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THA099
THA092
THA006
THA010
THA052
THA101
THAO55
THA123
THA147
THAO75
THAO72
THA144
THA013
THA096
THA157
THA130
THA143
THAO64
THA032
THA021
THAO051
THA120
THA154
THA119
THA095
THA062
THA031
THA110
THA002
THA134
THA106
THA086
THAO71
THA082
THA042
THA102
THA027
THA009
THA020
THA038
THA005
THA115
THAO78
THA091
THA047
THA058
THA150
THA126
THA067
THAO16
THA139
THA089
THA041

7.65
75
75
75
75
75
74
7.4
74
74
73

7.25

7.25

7.15
69
69
6.9

6.85

6.75

6.75
6.7

6.65

6.65

6.65

6.65

6.65

6.65

6.65

6.65

6.65

6.65

6.65

6.65

6.65

6.15

59
5.65
5.65
5.65

55

55

55
525
525
525
525

4.8
4.5
4.25
4.25

lmnopqgr
mnopars
mnopars
mnopars
mnopars
mnopars
mnopgrst
mnopgqrst
mnopgrst
mnopgrst
noparstu
noparstu
noparstu
opgrstu
parstuv
parstuv
parstuv
qrstuv
rstuv
rstuv
rstuv
rstuv
rstuv
rstuv
rstuv
rstuv
rstuv
rstuv
rstuv
rstuv
rstuv
rstuv
rstuv
rstuv
stuvw
tuvw
tuvw
uvw

VWX

VWX

VWX
VWY
VWXY
VWY
WXyZ
WXyZ
WXYZ
WXyZ

zZA

zZA

zZA

zAB

zAB

THA056
THA123
THA128
THA122
THA089
THA038
THA116
THA086
THA110
THAO77
THA140
THA106
THA137
THAO035
THA026
THA082
THA133
THA031
THA097
THA059
THA010
THA157
THAO024
THA005
THA099
THA019
THA013
THA143
THA022
THAO16
THA008
THA003
THA043
THA088
THA102
THA153
THAO51
THA113
THA062
THA032
THA083
THA134
THA119
THAO79
THAO017
THA068
THA130
THA028
THA135
THA152
THA101
THAO84
THA048

7.15
7.15
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7
6.8
6.7
6.65
6.65
6.65
6.65
6.6
6.6
6.6
6.6
6.6
6.5
6.5
6.4
6.4
6.4
6.4
6.4
6.35
6.35
6.35
6.3
6.3
6.3
6.3
6.3
6.3
6.25
6.25
6.25
6.25
6.25

fehijklm
fehijklm
fehijklmn
fehijklmn
fehijklmn
fehijklmn
fehijklmn
fehijklmn
fehijklmn
fehijklmn
fehijklmn
fehijklmn
fehijklmn
fehijklmn
fehijklmn
fehijklmn
fehijklmn
fehijklmn
fehijklmn
fehijklmn
ghijklmno
ghijklmnop
hijkimnop
hijklmnop
hijklmnop
hijkimnop
hijklmnop
ijkimnopgq
ijklmnopg
ijkimnopq
ijklmnopg
ijkimnopq
ijklmnopar
ijklmnopar
jklmnopgr
jklmnopar
jklmnopar
jklmnopar
jklmnopgr
jklmnopgr
jklmnopar
jklmnopgr
jklmnopar
jklmnopar
jklmnopar
jklmnopar
jklmnopgr
jklmnopar
jklmnopgr
jklmnopar
jklmnopgr
jklmnopgr
jklmnopar

THA027
THA097
THA025
THAO76
THA127
THAO72
THA093
THA144
THA156
THA020
THAO004
THAO14
THAO78
THAO79
THA101
THA050
THA094
THA118
THA123
THA134
THA106
THA152
THA032
THA083
THA130
THA133
THAO36
THA122
THA049
THAO84
THA145
THA088
THA043
THAO055
THAO87
THA100
THA089
THA157
THA138
THA028
THA140
THA042
THA054
THA124
THA135
THA117
THA105
THA033
THA031
THA082
THA058
THA007
THA120

9.95
9.95
9.85
9.85

9.8

9.8
9.75
9.75
9.75
9.55
9.55
9.55

mnopgrstu
mnopgrstuv
mnopgrstuv
mnopgrstuv
mnopgrstuv
mnopgrstuv
nopgrstuvw
opgrstuvwx
opgrstuvwx
parstuvwxy
parstuvwxy
parstuvwxy
qrstuvwxyz
grstuvwxyza
rstuvwxyza
rstuvwxyza
rstuvwxyzab
rstuvwxyzab
rstuvwxyzab
rstuvwxyzab
rstuvwxyzab
rstuvwxyzab
stuvwixyzabc
stuvwxyzabc
tuvwxyzabcd
uvwxyzabcde
uvwxyzabcde
uvwxyzabcde
uvwxyzabcde
vwxyzabcdef
vwxyzabcdef
vwxyzabcdef
wxyzabcdef
wxyzabcdef
xyzabcdefg
xyzabcdefg
xyzabcdefgh
xyzabcdefghi
xyzabcdefghij
xyzabcdefghij
xyzabcdefghij
yzabcdefghijk
yzabcdefghijk
zabcdefghijkl
zabcdefghijkl
abcdefghijklm
abcdefghijklm
abcdefghijklm
abcdefghijklm
abcdefghijklm
bcdefghijklmn
bcdefghijklmn
bcdefghijkimn

THA004
THAO26
THA148
THA049
THAO31
THA035
THA156
THA129
THAO14
THAO78
THA082
THAO42
THA143
THAO27
THA142
THAO17
THA092
THA089
THAT19
THAO64
THA112
THA134
THAO051
THAO037
THA084
THA030
THA081
THA029
THA036
THA045
THAO087
THA120
THAO018
THA147
THA085
THA102
THA096
THA105
THA145
THA072
THA122
THA088
THA090
THA137
THA140
THA157
THAO67
THAl16
THA152
THA135
THA091
THA113
THA136

695
682
677
675
666
664
662
656
654
641
641
640
637
631
617
617
615
615
592
575
575
573
562
552
547
545
545
536
535
534
530
528
523
519
518
517
509
505
505
500
500
495
493
490
485
482
482
471
468
467
467
461
458

zabcdefghijk
abcdefghijkl
bcdefghijkl
bcdefghijkl
cdefghijklm
cdefghijklm
cdefghijklmn
defghijklmno
efghijklmnop
fghijklmnopq
ghijklmnopq
ghijklmnopq
hijklmnopgr
ijklmnopars
jklmnoparst
jklmnoparst
jklmnoparstu
jklmnoparstu
klimnoparstuv
lmnopgrstuvw
{mnopgrstuvw
{mnopgrstuvw
mnopgrstuvwx
nopgrstuvwxy
opgrstuvwxy
parstuvwxyz
parstuvwxyz
qrstuvwxyz
qrstuvwxyz
qrstuvwxyz
qrstuvwxyz
rstuvwxyz1
stuvwxyz1
tuvwxyz12
tuvwxyz12
tuvwxyz12
tuvwxyz123
uvwxyz1234
uvwxyz1234
vwxyz1234
vwxyz1234
vwxyz12345
vwxyz123456
vwixyz123456
vwxyz1234567
vwxyz1234567
vwixyz1234567
wxyz1234567
wxyz12345678
wxyz12345678
wxyz12345678
xyz12345678
xyz12345678
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THAO14 4.05 zAB THA139 6.25 jklmnopgr THA109 9.55 bcdefghijklmn THAl44 455 xyz12345678

THA045 4.05 zAB THA033 6.25  jklmnopgr THA066 9.55 bcdefghijklmn THA094 455 xyz12345678
THA085 4.05 zAB THA156 6.2 klmnopar THA038 9.5 cdefghijklmn THA028 452 xyz12345678
THA081 4 zAB THA085 6.2 klmnopar THAO051 9.45 cdefghijklimn THA109 451 xyz12345678
THA050 4 zAB THA145 6.2 klmnopar THA102 9.45 cdefghijklmn THA083 451 yz12345678
THA065 39 zAB THAO034 6.2 klmnopar THA141 9.4 cdefghijklmn THA146 448 yz12345678
THA137 3.85 AB THA136 6.2 klmnopar THA151 9.3 cdefghijklmn THA099 447 yz12345678
THA003 3.85 AB THAO058 6.15 klmnopars THA153 9.25 defghijklmn THA132 445 yz12345678
THA148 3.85 AB THA109 6.15 klmnopars THA039 9.25 defghijklmn THA080 441 yz123456789
THA129 3.85 AB THAO046 6 lmnopqrs THAO037 9.2 efghijkimno THA138 435 7123456789
THA156 375 AB THA080 6 lmnopgrs THA137 9.15 efghijkimno THA040 417 1234567890
THA153 375 AB THA029 6 lmnopgrs THA086 9.15 efghijkimno THA100 410 234567890&
THA019 375 AB THA131 6 lmnopgrs THA146 9.1 fghijklmno THA151 405 34567890&
THA133 375 AB THAO011 5.9 mnopars THA090 9.1 fghijkimno THA068 394 4567890&S$
THA124 375 AB THA151 5.85 nopgrs THA040 9.1 fghijklmno THA139 385 567890&S
THA118 375 AB THA142 5.85 nopgrs THA018 9.05 fghijkimno THA141 383 67890&S
THA113 375 AB THA091 5.85 nopgrs THA095 9.05 fghijkimno THA130 375 78908&S$
THA109 375 AB THA040 5.85 nopgrs THA099 8.9 ghijklmno THA131 359 890&S$@
THA105 375 AB THA100 5.85 nopgrs THAO035 8.9 ¢hijkimno THA153 337 90&S@&
THA100 375 AB THA069 5.75 opqrs THA091 8.85 hijkimno THA069 326 0&S@&
THA094 375 AB THA120 5.75 opqrs THA142 8.8 ijkimno THAO076 307 &S@&%
THAO76 375 AB THAO50 5.75 opqrs THA136 8.75 jklmno THA118 305 &S@&%
THAO070 375 AB THAO015 5.65 pars THAO041 8.75 jklmno THA025 292 S@&%
THAO061 375 AB THAO021 5.65 pars THAO44 8.7 klmno THA107 292 S@&%
THAO056 375 AB THAO007 5.65 pars THA092 8.65 lmno THAO005 289 S@&%
THAO036 375 AB THA049 535 qrs THAO085 8.55 mno THA127 287 S@&%
THA030 375 AB THA018 525 rs THA069 8.55 mno THA133 263 @8&%
THA025 375 AB THA132 49 s THAO034 8.55 mno THAQ093 240 &%
THA142 36 AB THAO081 49 s THA048 8.4 no THA128 232 &%
THA008 295 B THA030 49 s THAO046 795 o THAQ77 207 %

F-test * F-test » F-test * F-test *

cv. % 7.96 cv. % 7.06 cv. % 4.59 cv. % 6.90

UUBUN - ARAYIUABANLLAYINUNAUA DN MLBUNY MkANAIIAUNI9EDRATNSEAUAINY

\Fostu 95 Wedidud 1ne3s DMRT
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ANSINHUINT A ANEIRY WEusoUlAuAY Tuiumile wazdiwawiges Milunaainnsusediuiug
waznslduseleyidvaaiannguiledvaesdiuiu 36 agiu a wuasgudidonay

PRUINISINERTNANT U 2560-2564

AUEA AU AT UTIUN Snnunienediy Snuhden

aenu (w31.) anedu Taudiu (w3 dedu (vile) aediu (cormel) Farodu
THA163 112 a THA162 271 a THA187 20.1 a THA170 95 a
THA162 104 ab THA160 2255 ab THA186 185 ab THA161 85 ab
THA160 102.5 abc THA171 22,55 ab THA158 185 ab THA159 8.5 ab
THA161 101 abcd THA172 21.85 abc THAl64 185 ab THA173 85 ab
THA180 101 abcd THA173 21.4 abc THA172 18 ab THA187 7.5 abc
THA189 100 abcd THA158 21.25 abc THA173 17 abc THA163 7.5 abc
THA166 96.5 abcde THA163 21.1 abc THA159 17 abc THAL79 7.5 abc
THA159 93 bcdef THA189 20.9 abc THA168 16.5 abcd THA160 7 abc
THA171 91 bcdefg THA186 20.2 abcd THA192 16.5 abcd THA189 7 abc
THA191 90.5 bcdefg THA187 20.1 abcd THA175 16 abcde THA166 7 abc
THA169 89 bcdefgh THA161 19.85 abcd THA178 15.5 abcdef THA193 6.5 abc
THA193 86.5 cdefgh THA181 19.65 abcd THAL77 15.5 abcdef THA186 6.5 abc
THA168 86 defgh THA192 19.6 abcd THA181 15.5 abcdef THALT7 6.5 abc
THA158 82 efgh THA193 17.6 abcd THAL174 15.5 abcdef THA165 6.5 abc
THA172 81 efghi THA180 17.25 abcd THA183 14.5 abcdefg THA183 6.5 abc
THAL177 80 fghij THA182 16.3 bcd THA165 14.5 abcdefg THA178 6 abc
THA165 76 chijk THA179 16.2 bcd THA176 14 bcdefg THA191 6 abc
THA178 74 hijkl THA177 15.95 bcd THA170 14 bcdefg THA172 6 abc
THA173 65.5 ijklm THA165 15.2 bcd THA184 14 bcdefg THA169 6 abc
THA192 65 jkim THA191 14.8 bcd THA171 14 bcdefg THA174 6 abc
THA167 64 klmn THA159 14.45 bcd THA182 14 bcdefg THA192 5.5 abc
THA176 62.5 klmno THA185 14.25 bcd THA163 14 bcdefg THA164 5.5 abc
THA181 61.5 klmno THA167 14.1 bcd THA188 14 bcdefg THA188 5.5 abc
THA175 61.5 klmno THA170 13.75 bcd THA167 13.5 bcdefg THA171 5.5 abc
THA188 59 lmno THA166 13.75 bcd THA190 13.5 bcdefg THA162 5.5 abc
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THA179 58.5 Ilmno THA169 13.65 bcd THA169 13.5 bcdefg THA158 55 abc

THA182 56.5 mno THA190 13.6 bcd THA160 13 bcdefg THA181 55 abc
THA183 53 mnop THA184 13.55 bcd THA179 13 bcdefg THA180 55 abc
THA190 51.5 mnop THA178 13.45 bcd THA191 12 cdefg THAL76 55 abc
THA174 51.5 mnop THA188 12.6 bcd THA185 11 defg THA190 5 bc
THA184 51.5 mnop THAl64 12.3 bcd THA193 11 defg THA185 5 bc
THA186 475 nop THA183 12.05 bcd THA162 11 defg THA184 45 bc
THAl64 47 op THA168 11.8 bcd THA166 105 efg THA168 45 bc
THA170 46.5 op THA175 114 cd THA189 10 fg THA182 4 c
THA185 46 op THA174 11.05 cd THA180 9 g THA175 4 c
THA187 385 p THAL76 9.8 d THA161 9 g THA167 4 c
F-test * F-test * F-test * F-test *

cv. % 9.46 cv. % 26.7 cv. % 16.9 cv. % 27.2
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(w31 anedu (wa1) dediuy (w31 (%)
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THA158 850 a THA161 121 a THA159 138 a THA159 1,040 a

THA189 8.00 ab THA160 11.25 b THA160 12.8 ab THA160 1,009 a
THA186 8.00 ab THA187 1045 ¢ THA170 12.7 abc THA161 975 a
THA183 8.00 ab THA176 104 cd THA166 12.5 abcd THA166 971 abc
THA180 7.85 ab THA172 10.25 cd THA163 12.5 abcde THA170 965 abcd
THAL177 7.56 abc THA164 10.25 cd THA161 12.5 abcde THA163 938 ab
THA175 7.50 abc THA171 10.2 cd THA187 11.7 abcdef THA187 916 abcde
THA182 741 abc THA159 10.05 cd THA176 11.5 abcdef THA179 900 abcde
THA159 7.15 abcd THA175 9.8 de THA172 11.4 abcdef THA164 893 abcde
THA161 7.00 abcd THA179 9.45 ef THA179 11.2 abcdef THA176 891 abcde
THA188 7.00 abcd THA170 9.25 efg THA164 11.1 abcdef THA190 891 abcde
THA181 6.92 abcde THA177 9.25 efg THA171 10.4 abcdef THA171 877 abcde
THA171 6.87 abcde THA163 9.1 fg THA190 10.3 abcdef THA172 865 abcde
THA172 6.37 abcdef THA190 9 feh THA158 9.9 bcdef THA173 787 abcde
THA184 6.15 abcdef THA166 8.75 ghi THA193 9.7 bcdef THA175 783 abcde
THA163 6.00 abcdef THA193 8.55 hij THA175 9.6 bcdef THA167 767 abcde
THA192 5.62 abcdef THA178 8.45 hij THA167 9.5 bcdef THA169 742 abcde
THA176 5.50 abcdef THA173 8.3 jj THA173 9.5 bcdef THA158 721 abcde
THAl64 5.50 abcdef THA167 8.1 j THA162 9.4 bcdef THA181 711 abcde
THA173 5.16 bcdefg THA158 8 jk THA169 9.4 bcdef THA193 700 abcde
THA191 5.15 bcdefg THA169 7.5 kl THA186 9.3 bcdef THAL177 694 abcde
THA168 5.15 bcdefg THA180 74 THA183 9.3  bcdef THA183 685 abcde
THA179 5.00 bcdefg THA182 735 | THAL77 9.3  bcdef THA186 676 bcde
THA187 5.00 bcdefg THA186 7.25 | THA181 9.2 bcdef THA174 675 abcde
THA178 4.62 cdefg THA184 725 | THA192 9.2 bcdef THA192 669 abcde
THA167 4.62 cdefg THA181 72 THA178 9.1 bcdef THA178 664 abcde
THA170 4.50 cdefg THA162 7.15 THA188 9.0 cdef THA162 648 abcde
THA169 4.40 cdefg THA192 71 L THA174 9.0 cdef THA188 638 abcde
THA166 4.15 defg THA188 71 THA189 8.8 def THA185 535 abcde
THA162 4.00 defg THA165 7.1 L THA182 8.8 ef THA191 529 abcde
THA190 3.75 efg THA183 6.85 lm THA185 8.8 ef THA165 522 abcde
THA185 3.75 efg THA168 6.4 mn THA168 8.8 ef THA180 519 abcde
THA160 3.75 efg THA189 6.35 mn THA165 85 f THA184 517 abcde
THA193 3.65 efg THA174 6.3 mn THA191 83 f THA182 471 abcde
THA174 3.50 fg THA185 6.3 mn THA180 83 f THA189 442 cde
THA165 225 ¢ THA191 6.2 n THA184 8.1 f THA168 427 cde

F-test * F-test * F-test * F-test *

cv. % 22.8 cv. % 16.6 cv. % 18.3 cv. % 28.2

vanewn - anedgluredudifgdiunnumeiieneswideuiuy llwansnesiunisainnsysuaiy
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ANTIHUIN B AINGIRU EuTaUlALAY I1uIunde wasdwiwiiges Munaninnisussluiug
warn1sidusylevilveulonnguiilodv1idiuiy 20 areau u wasaudidouas

WRUINISINEATNANT U 2560-2564

AU ATNEINTUTBUN Sununesedy e
defu (w31.) Aedu Tausiu (vu.) anesiu (Wil) dedu (cormel) Faradu
THA196 135 a THA208 225 a THA194 7 a THA203 500 a
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THA213 121 b THA213 221 a THA202 6.5 ab THA209 450 ab
THA204 121 b THA202 21.7 ab THA205 5 ab THA208 450 ab
THA207 121 b THA196 217 ab THA209 5 abc THA198 450 ab
THA199 120 b THA212 21.1 abc THA212 4 abc THA201 450 ab
THA205 120 b THA194 20.7 abc THA208 4 abc THA202 450 abc
THA195 119 bc THA205 18.8 abcd THA199 4 abc THA200 4.00 abc
THA210 118 bc THA197 17.7 abcd THA210 3.5 abc THA207 3.50 abc
THA206 118 bc THA204 17.6 abcd THA213 2 abc THA205 3.50 abc
THA208 117 bc THA206 17.5 abcd THA195 1.5 abc THA195 2.50 abc
THA197 117 bc THA209 17.4 abcd THA196 1.5 bc THA199 2.50 abc
THA212 114 bc THA195 16.9 abcd THA207 1.5 bc THA194 2.50 abc
THA198 114 bc THA200 16.7 abcd THA206 1 bc THA196 2.50 abc
THA194 113 bc THA210 159 bcd THA198 1 bc THA206 2.50 abc
THA209 113 bc THA198 155 cd THA211 05 ¢ THA210 2.00 abc
THA203 112 bc THA207 152 cd THA204 05 c THA204 1.50 abc
THA200 112 bc THA203 13.7 d THA203 05 ¢ THA213 1.00 bc
THA202 107 bc THA201 13.7 d THA201 05 ¢ THA212 1.00 bc
THA211 107 bc THA199 133 d THA200 05 ¢ THA211 0.50 ¢
THA201 105 ¢ THA211 131 d THA197 05 ¢ THAL197 0.50 ¢

F-test * F-test * F-test * F-test *

cv. % 6.13 cv. % 173 cv. % 90.7 cv. % 66.5
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THA194 9.50 a THA202 125 a THA202 138 a THA198 973 a

THA213 8.56 ab THA198 124 a THA210 135 a THA202 961 a
THA200 8.50 ab THA210 12.2 ab THA194 131 a THA194 942 a
THA208 8.25 ab THA194 120 ab THA198 129 a THA210 915 ab
THA197 7.88 ab THA200 11.6 abc THA201 12.35 ab THA200 858 abc
THA207 7.65 abc THA209 11.5 abc THA200 1235 ab THA209 821 abcd
THA195 7.50 abcd THA208 11.4 abc THA207 123 ab THA199 770 abcde
THA199 7.00 abcde THA207 11.4 abc THA209 123 ab THA207 753 abcde
THA211 6.65 abcdef THA201 11.4 abc THA208 12.25 ab THA197 746 abcde
THA202 6.63 abcdef THA195 10.5 abcd THA213 12.15 ab THA208 744 abcde
THA203 6.50 abcdef THA199 10.5 abcd THA199 12.15 ab THA196 642 abcde
THA212 6.50 abcdef THA197 10.3 abcd THA212 11.4 ab THA201 604 bcde
THA206 5.67 abcdef THA212 10.2 abcd THA204 11.2 ab THA195 598 bcde
THA209 5.65 bcdef THA196 10.2 abcd THA206 11.15 ab THA204 578 cde
THA204 490 bcdef THA213 10.0 abcd THA197 109 ab THA213 518 de
THA205 450 cdef THA206 9.2 bcd THA195 10.6 ab THA206 504 de
THA198 4.28 def THA204 8.8 cd THA196 10.6 ab THA212 480 e
THA196 4.25 ef THA205 8.7 cd THA203 10.45 ab THA205 458 e
THA201 425 ef THA203 8.2 d THA211 10.35 ab THA211 443 e
THA210 400 f THA211 8.1 d THA205 9.1 b THA203 436 e

F-test * F-test * F-test * F-test *

cv. % 25.5 cv. % 15.2 cv. % 14.6 cv. % 25.0
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ANTINNUIN ¥ ANEIRU LEuTEUITtAUAY S1uiunle wazdwiuiiges Mlunaainnisusaluiug
warnsiiuselovivesionnguiloduneaiadiuiy 17 atedu o wlasaudidouay

WRUINISINEATNANT U 2560-2564

AU ATNEINTUTBUN Sununesedy ey
defu (w31.) Aedu Tausiu (vu.) anesiu (Wil) dedu (cormel) Faradu
THA221 121 a THA226 243 a THA222 7.00 a THA230 550 a
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THA228 116 ab THA221 238 a THA221 6.50 ab THA221 550 a
THA220 116 ab THA216 23.2 ab THA216 6.00 abc THA220 550 a
THA218 113 ab THA215 22.6 ab THA230 5.50 abcd THA215 5.00 ab
THA230 112 ab THA223 224 ab THA223 5.50 abcd THA218 5.00 ab
THA214 112 ab THA214 21.4 abc THA214 5.50 abcd THA214 450 abc
THA227 112 ab THA218 21.0 abc THA219 5.50 abcd THA225 4.50 abc
THA225 110 ab THA228 20.8 abc THA217 4.50 abcd THA222 450 abc
THA217 109 ab THA227 20.7 abc THA224 4.50 abcd THA226 4.00 abcd
THA224 108 ab THA229 20.3 abc THA220 4.00 abcd THA219 3.50 abcd
THA216 107 ab THA220 20.2 abc THA228 4.00 abcd THA229 3.00 abcd
THA219 106 ab THA224 20.0 abc THA225 3.50 abcd THA216 3.00 abcd
THA223 102 bc THA230 19.4 abc THA215 3.50 abcd THA223 3.00 abcd
THA229 99.0 bc THA217 19.2 abc THA226 3.50 abcd THA217 2.00 abcd
THA222 98.0 bc THA222 18.6 abc THA229 2.50 bcd THA224 1.50 bcd
THA226 97.0 bc THA225 175 bc THA227 2.00 cd THA228 1.00 cd
THA215 870 c THA219 16.2 ¢ THA218 150 d THA227 0.50 d

F-test * F-test * F-test * F-test *

cv. % 8.96 cv. % 15.1 cv. % 51.3 cv. % 52.7
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THA227 138 a THA225 136 a THA215 16.8 a THA215 1,065 a
THA219 132 a THA215 124 ab THA225 165 a THA230 1,035 ab
THA215 131 a THA221 119 ab THA221 158 ab THA221 993 ab
THA226 129 ab THA226 11.7 ab THA226 143 abc THA214 988 abc
THA228 121 ab THA216 11.7 ab THA218 13.8 abc THA217 935 abc
THA224 12.1 ab THA217 11.6 ab THA217 13.5 abc THA229 910 abc
THA216 11.8 ab THA223 113 ab THA229 13.3 abc THA226 908 abc
THA230 113 ab THA230 11.1 ab THA230 13.1 abc THA218 865 abc
THA217 113 ab THA229 10.8 ab THA219 12.8 abc THA219 830 abc
THA221 113 ab THA218 10.5 ab THA216 12.3 abc THA216 830 abc
THA220 113 ab THA227 10.5 ab THA223 123 abc THA220 605 abc
THA223 11.0 ab THA219 10.1 ab THA214 11.5 abc THA225 535 bc
THA225 11.0 ab THA222 10.0 ab THA227 109 bc THA223 473 bc
THA214 10.0 ab THA214 10.0 ab THA222 10.5 bc THA224 455 bc
THA222 9.5 ab THA228 94 b THA224 10.5 bc THA222 438 bc
THA229 9.5 ab THA224 90 b THA228 102 ¢ THA227 430 c
THA218 78 b THA220 88 b THA220 98 ¢ THA228 420 c
F-test * F-test * F-test * F-test *
cv. % 23.1 cv. % 17.0 cv. % 21.0 cv. % 39.1
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