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ABSTRACT
Edible flowers have been used for a long time as a culture of edible flowers and leaves
in different areas with different purposes. Flowers can be used as food since ancient world,

Greek Roman. The oldest recorded histories of edible flowers are saffron according to a
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Sumerian mention the practice of growing saffron for their commercial. The beginning of eating
flower culture began here to Europe Mediterranean and Middle East. In addition to saffron,
Greeks and Roman ate other flowers, including artichoke, poppy, carnation lotus and fennel for
cookery, breads, vermouth, wine, etc. In Neolithic period, daylily chrysanthemums and lotus
have been popular in China. Lotus petals were eaten raw as salad, dried stamens as a tea. The
benefit of Edible flowers used for culinary because they improve aesthetic value and taste.
Moreover, edible flowers garnish the plate, increase food taste and safety for consumers are
rich source of antioxidant, vitamin, and bioactive compounds such as phenolic compound,
carotenoids, Tocol and other compounds. Edible flowers can be developed for functional food.

Keywords: edible flower; utilization of edible flower; Edible flower selection
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Figure 1 Sample of Thai edible flower
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Figure 2 The way to use edible flowers
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(A) (B)
Figure 3 The way to use edible flowers in (A) beverage and (B) bakery
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ansueyyadasy fuuzis funssniau aenliifuldifasfanaigs 1wy aenuauies (Capparis
spinosa) UagABNANAUAAT

4) ansusznevdug senldAulalivatssliinniiansusenovnanarsviniu ou

Nimbolide (5, 7, & -trihydroxy-3 , 5 -diprenylflavanone) uasiumueladyfendfinusinlusu
avian FegnsaTHun L

(1) a1sleduludn (oleanolic) ansafinanuzneniaznsagledn (ursolic acid)
asarinanindovuldlufmanseiin wu Tsauss Tnsew uaznsvin Tnwansi 2 via nadesnenie
fio dhumssniauresine fuqdunds fude HIV anludu dudes destusuln WHusdu fegh
fifidiansita 2 S1uaumn Wy Silphium trifoliatum wazABNANAUGAT

2)  a50¥loled (aceteoside) WWuasiinulumenliifuld annsnarnldaindis
Tuidegnatsvinarsodiloledfuarsiinulufivannds 20 29 waz 77 ana dauunanulufivasd
NNNT93 (Verbenaceae) No3duadiusnes (Scrophulariaceae) W9duza (Oleaceae) Wednan
AU (Orobanchaceae) W13AUU (Bignoniaceae) Wu29ANTEINA (Labiatae) WY19AT19174
(Buddlejaceae) wagfivasdiniontamue (Acanthaceae) uragnuinnlunenvieuwiiug nvau (Rosa

rugosa) 519134 (Buddleja asiatica) Forsythia virdissima Wag W33es1 (Torenia fournieri)

Table 1 Biological activity of edible flower

Name

Scientific name

Biological activity

Reference

Chain of love

Antigonon leptopus

Sinapic acid, chloroogenic acid,

kaempferol, myricein

Kaisoon et al., (2012)

Gardenia Gardenia jasminoides genipin, crocin, kaempferol, Song, J. L, Yang, Y. J,, Qj,
quercetin, B-sitosterol H. Y., &Li, Q. (2013)
Xiao, W., Shiming L., Siyu
W. & Chi-Tang, H. (2017)
Cosmos Cosmos sulphureus ferulic acid, myricetin Kaisoon et al,, (2012)
Creeping Asystasia gangetica (L.)  biflavone glycoside (apigenin 7-O- Senthamilselvi, M.M.,
Foxglove T. Anderson glucosyl (3'—6") luteolin 7"-O- Kesavan, D. & Sulochana,
glucoside) N. (2011).
Jasmine Jasminum sambac protocatechuic acid, isoquercitrin, Maliwan H. (2003).
quacutrin, rutin
Marigold Tagetes erecta L. propyl benzene, linalool, Promsattha R., Milne M.

myrtenol, 2-cyclohexen-1-one, 3-

and Sangwanich A. (2001).
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Name

Scientific name

Biological activity

Reference

Crape Myrtle

Lagerstroemia indica L.

methyl-6-(1-methylethyl), indole,
2,6-bis (1,1-dimethyl ethyl)-4-
methyl phenol, neophytadiene,
tricosane, p-coumaric acid,
kaempferol, myricetin, lutein
esters

tannins, cardiac glycoside,
saponins, sterols, triterpenes and

anthraquinones

Gregory et al. (1986),
Kaisoon et al. (2012)

Niranjan MH and
Sudarshana MS. (2010)

Rose Rosa spp. terpenes, phenylpropanoids, fatty =~ Shaochuan S. and Zhao Z.
acid, gallic acid, quercetin, (2022)
quercitrin, myricetin Kumar et al. (2008)

Dahlia Dahlia mignon rutin, kaempherol derivatives, Kandylis, P. (2022)
tocopherol

Viola Viola wittrockiana ferulic acid, p-coumaric acid, Gonzalez-Barrio, R. et al.

(2018)
Jurca, T. (2019)

myricetin, epicatechin, lutein, B—

carotene, zeaxanthin

Faarsiarsantunisidenldnenliifuld

\esaneenliffivareviauardagiufinmsieenlififinuudanimismdiusesuanldly
M3UsENBUIMMIIeY LU A1afes ndelsl annszane meungslng vdy 18 wyamna Wudu de
ponliynvinduliansaiulssnuld dulumadenaenldfiiuldlumssznevemnsdasasl
anuddnyfuanuasafevesfuilaauiduddunsn nadentunisdensenlsidlufouasivy
seeeifowuazmsfiansundonenlifuwieluil

1. idenvnaenifandn osrnindudsifuilaasutssmuegudiFaiulaludowiui
annsnthanfulssmulfusvisinenvesinunslafliaunsoiuussuanldfesiunssuiuns vie
Fossuussmugiudnuiesmsviiaduiteanmuduiy seganeninihanlilumsifinsavauas
UseAunnueieany 1w nendinTden AenuAINg ABNNISINBUY ABNNLANLYN ABnKzTH Ludu

2. @enanaenvasayulns iudisuiuihayulnsanansathanldlunisinulsauagiinn
Suvssmuluguuuuvesindimimgn fedrsnonayulnsiiesninld wu nszite 41 nswde 1Husu

3. idenanaenvewaldl esannanazluvesnenlsiildandunaliviednduduguilag
annsasiulaldsziunieaninsasusemuldidudeiuin fegrainfivhunldlu Wy aonuzam aon

Y13 AYaIUAT Uveu uzYw
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4. wananldeanlduseau Nihunltuseaunnwisanuinfazidandasannduldnluiine

Ladflvu warliifioraieliinauseaiaifes dregrdldnenliduseauiuimunly wu meungslne un

WIYT AT 1INSH VLU annseane ndaelyd s

G
aenlifuld e neonliftanunsathunfudseniu Useduanudanu iiusavfonmsuas
Uaendesieffuslng mslivszlovivesaenlsfiuld fe thunlduszneueims eiesdy iiuasemnsi
Huusglonisesume destulsa uazgauieaseangvdmedanind éun ansitueasn ualsiiuesd
Aea wazansUsynaudu o msiarsandenaenliifiiuniuussmuannsadenldain aenlifiun
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ABSTRACT

The study was a cassava varietal selection for cultivating in drought area with group of
soil series No. 40 which is characterized as loamy, pH 5.5-7.0 and low fertility soil. Field
experiment was conducted at Ban Pang Kho, Bo Thong sub-district, Thong saengkhan district in
Uttaradit province. The experimental design was Randomized Complete Block Design (RCBD)
with 4 replications and 5 treatments consisting of 5 cassava varieties namely; Rayong 5, Rayong
86-13, Rayong 15, Rayong 72, and Huay Bong 90. Cassava cultivation was carried out during
June 2022 and March 2023. Results showed that there were significant differences (P<0.05) in
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both root starch and plant height, the highest root starch content of 31.8% was found in Rayong
86-13 variety. Plant height of Rayong 15, Huay Bong 90, Rayong 86-13 and Rayong 72 variety
were higher than Rayong 5. Rayong 72 variety showed the highest fresh root and dry root yield
of 4,204 and 1,750 kilogram per rai respectively. Huay Bong 90 variety had the highest harvest
index and dry matter content; however, no statistical difference was found.

Keywords: cassava variety; fresh root yield; root starch; drought area
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JudAyn19ana ﬂuﬂuﬁwﬂwaaﬁuﬁ‘ivam 5 PilANNgRUREEIEAINTU 165 WwuRAlns (Table 1)

)

Fowugszeos 5 1 uiusiiaugsUssanas 150-200 wufiluns uanAssefuusniiaanuga 80-150

LY

\wuALIAS Nual-on (2009) sfudUgndadufiviivereiuglaglddifu snsvenoiug 1:5 Tnevily
Yo v aw o <

nwasnsaglddduiidadiofiuiemananluiluveuiugiieuansely Department of Agriculture
(2021)

Table 1 Plant height of 5 cassava varieties in Uttaradit province

Varieties Plant height (cm.)
Rayong 5 165B
Rayong 86-13 188A
Rayong 15 189A
Rayong 72 187A
Huay Bong 90 189A
Means 184
CV. (%) 5.95

Note: Mean in the same column followed by a common letter are not significantly different at

the 5% level by DMRT

HANANIER

o

fudUgnaaiugszees 72 Wnandavhanadvasan 4,204 Alansusiels luunnsneiunisada

v v ¢

UNugIEees 86-13, Wugsread 15, Wugnigue 90 uay Wugszea 5 Seillnandnianiaiieiiiiu

i
3,800, 3,617, 3,586 way 3,340 dlansumals mudiau (Table 2) %aﬁuﬁwwé’qﬁuﬁfiwm 72 1Juiug

i

=b

ANNALaTIULEY Ugnlavisiugrusazuaisgguetgiuiies 8 -12 Weu nandniiangs 5.09
i

fiumals Department of Agriculture (2021)

Usuaundslusinan

v
v @ v & ! £ s

Yunauddlumhanvesiuduzndaia 5 wug wudn Wudszees 86-13 Tanvesidudutanie

geaauiniu 31.8 Wesidud unnsnsiuegrefidudAgmeadftuiugimeus 90, Wudszees 15, Wug

sye09 5 fedfuruiandowiniu 29.2, 27.9, 27.1 waziugszees 5 uavszees 72 fiesidudull

waesnan 27.1 wag 26.1 Wesidud (Table 2) aenadosiuauideves Malipan (2018) lun1snaaeu

WugdudUgnasluiunduduminanys inuivsunandduiandudvsndmiugsseos 86-13 v
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stifiuien

sudgndaiugvneus 90 WidvilAuieaademiiiu 0.76 ganiviugszees 72, Wiugszees 5,
Wugszeq 86-13 WAy Wusszues 15 fadaiiAuiien 0.75,0.74, 0.72 uax 0.68 mud1dy (Table 2)
Hinthong et al., (2012) ‘vhmsmaaaé’miﬂmiLﬁ]’%@y@uimu,azwamamﬁuaaﬁuﬁwﬂswé’ﬂﬁuﬂgﬂﬁLmrm'w
fiu i dvnndgniiudzvdanansggeiuliinandauazsuiliiuifeigeiigadainiu 8744 Alansusie

15 way 0.76 auaeu

Table 2 Fresh root yield, root starch, harvest index of 5 cassava varieties in Uttaradit province

Varieties Fresh root yield (kg/rai) Root starch (%) Harvest index
Rayong 5 3,340 27.1C 0.74
Rayong 86-13 3,800 31.8A 0.72
Rayong 15 3,617 27.9BC 0.68
Rayong 72 4,204 26.1C 0.75
Huay Bong 90 3,586 29.2B 0.76
Means 3,709 28.5 0.73
CV. (%) 10.01 4.38 5.98

Note: Mean in the same column followed by a common letter are not significantly different at
the 5% level by DMRT, harvest at 10 months after planting
Woasidud Inguite

ffuduzndaiugiieus 90 fesidudinguinedegegn 47.2 Wesidud gandn Wudszees
86-13, Wugszeas 5, WUFsvees 72 uay udseead 15 dawinfu 46.2, 44.1, 43.4 uag 40.3 MINE1AU

(Table 3) Fannisneasulesidudinguitsazeglugag 40.3 - 47.2 Wesidus

wanantanals

fudUendniugszues 86-13 fdnandnuiluaiogean 1,205 Alandusels gind fudszees

Y 9

72, UGV us 90 , Wugszeed 5 way Wugsread 15 IANAU 1,089, 1,065, 908 way 873 Alaniuse

T3mua1au (Table 3) 91n391UATEU9 Malipan (2018) 51891171 AsAwaRananutsiolslundas

s

nagounug fud1endaiudszees 86-13 waviugszees 9 inandauwlegegn 1,150 Alansusiels

sesaunlauniugsreed 11 Wugszees 72 Wugseued 7 uag see0d 5 IAWTU 1,000, 980, 960 wax

800 Alansusals mudnu
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nanAnduLAdals

fudUgndsiugszees 72 fnandnfuuisadogean 1,750 Alandudels gendn Wugszees
86-13, Wug U9 90, Wudszeas 5 uay Wudsvees 15 danviu 1,748, 1,721, 1,504 uag 1,235
Alansusiols muddu (Table 3) Department of Agriculture (2020) $1891u71 Sudgndanugsvens
72 nandnduuieasiis 1,710 Alansustels anansausumlafluanmuindeunianane fusenideanie

NaNAnTuUWA 1,910 Alansusials

Table 3 Dry matter, starch yield, dry root yield of 5 cassava varieties in Uttaradit province

Varieties Dry matter (%) Starch yield (kg/rai) Dry root yield (kg/rai)
Rayong 5 44.1 908 1,504
Rayong 86-13 46.2 1,205 1,748
Rayong 15 40.3 873 1,235
Rayong 72 434 1,089 1,750
Huay Bong 90 ar.2 1,065 1,721
Means 44.2 1,028 1,592
CV. (%) 9.40 15.20 19.48

Note: Mean in the same column followed by a common letter are not significantly different at

the 5% level by DMRT, harvest at 10 months after planting

dsu

9
° v o &

1. fudendviugssees 72 Winandahanafivasan 4,204 Alansusials uasnandniuwis

]

whbgaan 1,750 Alansusels

s

2. fludlzndniugszees 86-13 dandesidusulunadoganiniu 31.8 Wesidus

3. ffudUzndniugieus 90 Widatiiuieadegeariiu 0.76 wavWesidudinguiinade
a3an 47.2 Wesldud
4. fudUsndaiugsseod 15, WUgHiIgus 90, ugszuad 86-13 wasiugsveas 72 1Ay

gaiunndn Wudseees 5

=

5. fudUsndaiudseees 72 ausalinandnigaluiuiiuiudenguyaiun 40 Jmin

U

'
=]

gnsAng diududUsniaiugseees 86-13 Tilsunaudsgenanuaslvinaninsesaunainiugssees 72
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UNANED

nsveaesiliiinguszasdiiieAnyidninavesnislaunuunsiiuiuioniisonisiaiqidula
wavnanandlsdiuess TURUNITNAGEUUENaNYTH! ( Completely Randomized Design: CRD )
$1uu 3 61 Usgneuse 5 n33uds feil nasd 1 Llldde (geeauaw) nssudsi 2 Tdadend (46-0-0,
16-20-0) n3s13ant 3 Tduvuuns 100 Wosidusd nssuian 4 Tduvuuns 50 Wesidud x Yewedl (46-0-0,

16-20-0) N353/357 5 Tduvmuas 100 Wesidus x Jeiadl (46-0-0, 16-20-0) Tufinteyanisisayiula

<8

wagNandn Usznoudig N1suAnne ANy nandn esidudwand wWesidudwindu uagtntn
1,000 twdn 9nduihdeyaiilauniiaszinnuuususiunieada (ANOVA) waziU3auLiisuaiy

uANA19Y0IALRAELAYTS Least Significant Difference (LSD) Nan1sMAaad wui n1slaknuuas 100

3

Wesidud x Jewadl finsuannegeiian dmuaugs 3 d&amiusn wud nsldumuuas 100 wWesidud x
Jaadl Trnugaunniian dunandn n1stadewd n1slduwnuung 50 Wesidus x Jewall uaznislaunu

wAa 100 Wasidud x Jewall Winandnadiign Tudiuveadeiiudmand nudn msladoind fiuesidud

& + s & =

% = N \ ¢ @ A o ¢ @ ) v o
Lllaﬂﬂll']ﬂm?j]ﬂ LLagﬂ’]{LﬂLLMuLLﬂQ 50 Wastgun x Juad NLU@?L%UWL@JaﬂaUN’mW?j@ Iuﬂqumaﬂu’lﬁuﬂ

3

1,000 Wan wuin Lddanuunnsnaiunisada

o 1%

Adfey: 1lsdiuess; wiuuas; Joied; Jeduns

(S52N

ABSTRACT
This experiment aimed to study the effect of Azolla pinnata in combination with

chemical fertilizers on Riceberry growth and to assess the potential of Azolla pinnata in
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combination with chemical fertilizers to the yield of Riceberry. The experiment was designed in
a Completely Randomized Design (CRD) with 3 replications. Five treatments were evaluated
including T1 = non-fertilized (Control), T2 = chemical fertilizers (46-0-0, 16-20-0), T3 = Azolla
pinnata 100 %, T4 = Azolla pinnata 50 % x chemical fertilizers (46-0-0, 16-20-0), T5 = Azolla
pinnata 100 % x chemical fertilizers (46-0-0, 16-20-0). Growth and yield data were collected
consisting of stem tillering, plant height, grain yield, percentage of filled and un-filled grain, and
1,000 grains weight. All Data were analyzed by analysis of variance (ANOVA) and compared
between treatment means by using the Least Significant Difference (LSD) method. The results
showed that the Azolla pinnata 100 % x chemical fertilizers showed the highest tiller number
and plant height in the first 3 weeks after transplant. The Riceberry with Azolla pinnata 100 %
x chemical fertilizers produces e highest grain yield. Percentage of filled grain the chemical
fertilizers treatment gave the highest percentage of un-filled grain found in Azolla pinnata 50
% x chemical fertilizers the most, but 1,000 grains weight was not significant
Keywords: Riceberry; Azolla pinnata; Chemical Fertilizers; Organic fertilizer
Adn
1 (Oryza sativa) iufimasughafidfyuesssimalneuasvansyszimaialaniasanzlu

o

miveile (Meekotkong, 2015) lulszwrlnedniieinduemsudnlagdiusnnagsulsemudnivies
urdudodniddnn msemnuldie widagtuaulneiunldladomuamanniu 41ilsdiueds
(Riceberry) Sufudnudamadon mszfansiuoyyadasy wazloemisgs Jsdeindudnid
Usglewusiaaunin (Sinchaipanit et al., 2017) Tusunisinuns Gﬁ’wﬂssﬁma%%‘lmmiaﬂqﬂiﬁmaamﬁgﬂ
A mananAeuinegs ilesanluemsiiteguam widlsdiuesiiidediadunisugnuaznisqua
WMI1EABIN1TN1IAUARENNUTINN (Trinanthawan, 2016) MsUgnd1ivesnunsnslnediulngasly

o =

Jaiadl wazarstdadngiiodundn mnldidunaiussdwmadoaniy waznauaudfvesiu (Soil
condition and property) wu ¥ldauntudiu iuihlgiesas pH vesansazaneiuanas nasiilvinu
nanerduiunsneg1esin vilvinandnanas (Onunka et al., 2012) msﬁm@amwﬁuﬁummma
B3 ngAsmaniaiianansovhldfe mslatedunid vieteTanin wu uuns iy

wiuus (Azolla pinnata) \ufiwsmaniisunuilvluundniils uasudrluaniounas
\WRBUEU YEaNUgTINLT wszasaivinldlumuunauisssud Savanansalunsiia
UsgdvBammislideindl annsavanudessinenssenuilildegiinnia msdinuvuiianende
fufuamsnedidenuintu (blue green algae) anunsassdlulasuluendliduasusenaulugy
worlunfloy v liusmuuadilulasiawdussduszneu 3-5 Wesidud fivauisadiluldusylomild lne

winuaiignsnisnselulasiaugedisiuag 176 nfululnsiau/ls (Watanabe and Ramirez, 1990)
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venniuuunsdailusiusasnsnesilufis iy (Essential amino acids) wangwin wu lulnsiau 3-
5 1Wesidud oawesa 0.5-0.9 Wodidud wasiilusfiugels 25-35 Wasidud voniminusi
(Parashuramulu et al., 2013) aidmav‘fﬂﬁt,muumﬁ@mauﬁﬁLﬂuﬂﬂ%amwﬁﬁﬁﬂﬂqun
TunsAnwiieatunisldumunsduwdnfiefiunandn 1wy Setiawati et al. (2018) Anwn
nsldunuung wazyatailefnyinandnd1ndunid wagnasionstssAulitinmgauanysal Tne

naaaslgniiluulasugndumsd wuin nsldunuwes 50 Wesidus sauduyats 50 Wesidus e

'
=]

THa1ugs waznsunnnevesiiafiuuiniu udnandnvesdinldunnrefunisads Tuvaed
Khumphong et al,, (2012) I#fnw1dvwarowumnuuasieuiinadunioaglufiuuhds fngussacd
efnwinaadyiiuln waznandevesiiluuthds Smeasdaelivenisiude nud msldum
wasneunstnd Saiulddeinigns 16-20-0 uazeialigns 46-0-0 UnavinliuSunaduvseinglufu
finsazavasds 1.20 Wesidud uaznistdunuwnmdinisindsuiunislddendigns 16-20-0 uaz
Uoinilgns 46-0-0 Winawdngaiian ogslsfinunisisoiieatunisliumunduinlsdiuesiduilinmn
i mssnvnInIduRsfumainnnuesTldased warasiindagindundn Sndslaulad
arldununaaduleluwdrufisssdaiion Sindhunava and Yongyun (2013) leaeuaiuaaudaiiu
goununsnsludminermessenislidunuwaslunndt wui inwesnsdulnglitulafiegldunuung
Wissoshadien wiadlaveldumuasutunisliend fafunuiteeds Swaulafinundvinaveumu
waskiefnwNIsesaiule wavnandnvesdnilsdiuesd Tneldunuunamdenistnaluysua 50
Wesidud uay 100 wWesidud sufumslilewniigns 16-20-0 81 30 Alanfusiels wazdewniians
46-0-0 851 20 Alan3u/l3 TumsusziiiunnaiauAuln uazrandnvesimlsdues Weludeyans

TdJeluwndn wastsaanislilendundduduundnlunisndadnlsduess

aunIaluazisng

N13UKUNTITNIARDY

THUHUNITNAABILUY Completely Randomized Design: (CRD) 373U 3 folﬁ Wuseeunisld
wrnwaasiuiudewnd 5 f13u (Treatment) lawd T1 = Tadlddes (yaniuaw), T2 = Tddeindigns 16-20-0
g1 30 Alansu/ls saufudewaiians 46-0-0 a3 20 Alanu/ls, T3 = Tdunuung 100 Wasidud veq
gavwuzin, T4 = Tdunuuns 50 Wesidud vednsuui sududewniigns 16-20-0 ns1 30
Alan3u/ls uagdewaiians 46-0-0 §n31 20 Alansu/ls, T5 = Tdunuung 100 Wesidud vassnsuugii
sauutleinilans 16-20-0 §n31 30 Alan3u/ls wazleiaiigns 46-0-0 8m1 20 Alansu/ls Tnedna
wugthlunisldunuunsdo §031 100 Alan3u/ls Fadusnsinislawmuuasiuuzinlnensaiving

\N¥AT (Sawasdee and Weerasopon, 1987)
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NSRsENAY N1UgN uaznsaLain

N

nswIeudu Tasyaduun thanmnuenegados 1 dai iledunisidnfuiiviuiuiu
vliAuasiBen wazilvuindnas dWeliiedenisugn uazmaguaine ndumizdeiuginaly
Fuil 8 WWoungAIneu wa 2564 Wedundileny 30 Tu Fsdreindlunszans Ineldunuunamienns
Hneiiudt esndnlsdwesiiuinililetauas nsladeiatiazuudld 2 ads adsdl 1 ldtend
ans 16-20-0 8w 30 Alansu/ls fleng 15 Jumanisilng adsdl 2 laveiafigns 46-0-0 Snan 20
Alanfu/ls fiszogidindenan wio 30 Yu doutoennen Snwiseduinlunsznidieglusedu 5

LYURALUAT

nstuiindaya

foyansaiaivln mauanne: fuduniswnnevesiitluudaznemannass 2 A
fio 60 3u ndansiind uaz 130 3u wdanstind anwge: Taeugsvesiuinlsfiueiiantausiuds
Uangluflemidign yn 73u Buduiindeya 14 Fu ndsnstind sufisszoziiuifen
0fUsENOUNANER nandn : Liunanandnlundaswiienismeass diluanlduraieldanuiy
Mntuendafuazdade fonmimingerdostiitneanalon 1 sumds uavtuiinua
Wodludwdaiuasiesifududndu : uonwded waswdadu voaudadtmunlussasmiienis
naaed thindaimiingeiniestamaneanaioy 1 fums waytufinea thven 1,000 W& : ajmm%
4717 1,000 Wéa TulAaymiien1snnass ntutindahuingroedesdindneanaion 1 fums

wazduiinua

NTIATIZANSEDR
dayailiuniinTsrianuulsusiuneain Analysis of variance (ANOVA) wagtUSauidiey
ANLANA19VDIALRALAEIT Least Significant Difference (LSD) N5gAuALfatiu 99 1Wasidus

Taglalusunsy R-stat version 4.0 (R Core Team, 2021)

NAN1TMIAABILAL IR0

v ¢ <

nsuannavestilsdiuass
nsunnnevestilsdiuesantdisnistadelunssuiBaunnsneiu wudn nsuannevest 7
81y 60 W wag 130 Ju nasmstndn unndeiuegrslieddyedsdmnsali feny 60 Ju ndsns
Une wudn nssudsi 5 Taunuune 100 Wesidud + Jeindl (16-20-0, 46-0-0) fin1sumnnags e
winilu 15.00 wie/ne dsliunneneiu nssudsn 2 Tadewad (16-20-0, 46-0-0) warn3suisy 4 Tdunu
wAs 50 LWasidud + Jaiadl (16-20-0, 46-0-0) Ay 12.66 uaz 13.25 wila/ne AUATU u

¢ a1 '

wansinefiu n3sudsn 1 lldde (ganiunn) waznssudsi 2 Tdunuuns 100 wWesidud dawiidu 10.33
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LAz 8.33 viie/ne MU (Table 1) M1y 130 Tu wdsn1sdnd wuin n3suAsi 5 Tdunuuna 100
wWosidud + Jewadl (16-20-0, 46-0-0) fin1sunnnegs dawviiiu 16.66 nus/ne Fslaunnanetu
N335 2 ldoindl (16-20-0, 46-0-0) wazn3suAsA 4 ldumuuns 50 Wedldud + Jeiadl (16-20-0,
46-0-0) TANVINAU 13.66 uay 14.33 yie/ne AuARU usuaneafunssadsi 1 Alifinsldte (Table
1) aadosnishulasiaurestnidudusdszesiainauissrozsunnnevesdn denndestunmsdinwes
fivey uazany (2555) IafnwdvEnavesunuuawieUinudunisingluiuumhdsntunislilend
senuImslawuuamdnistnasiududend (16-20-0, 46-0-0) futifiduiunie/ne ANge
AU waznananaind nslduvuiasnaunistdng + Jewadl (16-20-0, 46-0-0) WulAeIiu Was waysil
A1 (2556) AnwnsiUSsuiiisunandn uazannwvesinniildanumuuns uazdoiedt wuin nislaunu

A A

wasdaralinudngliddean nsuannegeniinistddeiniiiiesetiauned

Table 1 Tiller number of riceberry at 60 days and 130 days after transplanting using different

fertilization methods.

Treatment Tiller number Y (shoot/tillers)
60 days 130 days

No fertilizer added (control) 10.33% 11.33%
Chemical fertilizer NPK (16-20-0, 46-0-0) 12.66°° 13.66°°
Azolla 100 kg/rai (100%) 8.33° 9.33¢
Azolla 50 kg/rai) + NPK (16-20-0, 46-0-0) 13.25% 14.33%
Azolla 100 kg/rai) + NPK (16-20-0, 46-0-0) 15.00° 16.66°
F-test x* x*
C.V. (%) 10.94 11.17

Mean values and standard deviations with different letters in the same column indicate

significant differences (P<0.05).

HanAnvastnilsdiuess
NnMIieEinandavesinlsdiuesinliisnsladelunssnitiunndraiu nanismaass
WU HandnvesdnlsfiuesiunndsiuegiitedfyegeBanieada (P<0.01) Tne n35u3si 2 1d
Jewadl (16-20-0, 46-0-0) 550357 4 Tdunuuag 50 wWosidud x Jeiail (16-20-0, 46-0-0) N353 5
Tduvuuas 100 Wesidud + Juiadl (16-20-0, 46-0-0) Tinandngeiian Ae 18.56 21.17 uag 22.15

axa acd

nfu/ne mud1du sesaunAe nssuisn 1 lldde (Yynatuau) wagnssuds 3 Tdunuuas 100

I3

Wosiduad davindu 11.86 war 12.60 NSU/n8 A1ua10U (Table 2) #0AAA0IAUIUNARDIVDY
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+ o A

Setiawati et al. (2018) la@ENY1BNTNAVDILMULAITINAUYoUATINDALNANARU1IDUNTY LasSnwn

ANLEANANYTNIVOIRU WU Mldunuun 50 Wesidud saududeyath 50 wWesidus vilvimnugs
wagN1suANNBYeIT IINTY dwalidnaduuildunandaiindu Wildduwruiaansalisineims
Wlpaanizlulasiau weltlunisatyulanisaidu wagnisuannevestnala

s @ <

Woesidudwadniuaziudndu vesdnalsdwesinldisnisldadelunssudsiuanmeiu wudn

o o 1 a

uansnsfuegsilfodAyed1sBannsaia (P<0.01) Inonsu3sh 2 lddeiadl (16-20-0, 46-0-0) i

<

a_ A aaa

Woesidudwdnfgsdian dawviidu 99.46 1Wesidud Felaiwnnsneiu nssuds 1 ldlddes (@amaunw)

Y 9

4 +

A550359 3 Tdununas 100 wWasidusd waznssuish 5 ldunuwag 100 wWasidud + Jswadl (16-20-0,

]

a0 ' aaa

46-0-0) fAAU 99.16 99.19 way 98.89 Wostiun waLANA1IAU N350357 4 Tdunuuas 50
Woesidud + Jaiall (16-20-0, 46-0-0) A1vi1iu 98.72 wWesidud ludiwvesesidudiubngu wuin
n35337 4 Tdunuuas 50 wWaesidust + Jeiadl (16-20-0, 46-0-0) Tiasifudmdnaugedign fawintu
1.28 Wosifud Tslsiumnsnaiu n35a5i 1 laildte (ariuau) n35u3s7 3 Tdumuung 100 Wesidud
waznssuAsH 5 Taumuuns 100 Wosidus + Jeiadl (16-20-0, 46-0-0) fiAwvinfu 0.84 0.81 uag 1.11
Wodidud uauansetu nssuisd 2 Tadaail (16-20-0, 46-0-0) AU 0.54 Wasldus (Table 2)
Tuszezianviinismaaes wud anmetnadianuuUsulsusu Wesaininismaaeslutiaiou
woAdneudafeumey Jalanmenafifuaduioudn dwadenisiadayivinvesdn Tnvanm
91MA wavgamnifnarenandnvesinn nanfegumgifinzaudenisiodivlnvesiniegluris
25-33 aeAneaidva (Soyed, 2504) davidn 1,000 wia vesinlsdiuesinldisnislalslunssuisd
uanenaty wansnaaesmuin ldfienuuansnstuneads Inenssudsd 5 Tduvmuns 100 Wedidud x

{Jouadl (16-20-0, 46-0-0) uwdlifutiwmiin 1,000 wén gefian Ao 22.50 n3u (Table 2)

Table 2 Yield and yield component of rice at 60 days and 130 days after transplanting using

different fertilization methods

Treatment Grain Percentage  Percentage 1,000
Yield of filled of unfilled seeds
(g/pot) grain (%)Y  grain (%)Y  weight (g)

No fertilizer added (control) 11.86° 99.16%° 0.84% 17.00
Chemical fertilizer NPK (16-20-0, 46-0-0) 18.562 99.46° 0.54° 20.00
Azolla 100 kg/rai (100%) 12.60P 99.1920 0.81% 18.00
Azolla 50 kg/rai) + NPK (16-20-0, 46-0-0) 21.17° 98.72° 1.28° 20.75
Azolla 100 kg/rai) + NPK (16-20-0, 46-0-0) 22.152 98.8920 1.11% 22.50
F-test *x ** xx ns

CV. (%) 10.01 0.27 29.80 9.88

Mean values and standard deviations with different letters in the same column indicate

significant differences (P<0.05).
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nnmInwnsssaAulaLaresdUszneuNananueilstue S TlIEnsldYelunsais
Aumneinaiu mslduvuuas 100 wWedidud vie 100 Alan3uselssmduteind (16-20-0, 46-0-0) deria
Tinsunnnegsfign eddliuultiunandn Wosidusiudnd uaztmiin 1,000 whn gaflan dafumn
fasasulinunsnsldunuung 100 Wesidudsauiudewadl (16-20-0, 46-0-0) AMAIIALEWNTVILAANS
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ABSTRACT
This research had the objective to study testing of suitable cassava varieties in arid

areas, Soil Series Group 35, Kamphaeng Phet Province, conducted at Wang Chaphlu subdistrict,
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Khanu Woralaksaburi district, Kamphaeng Phet province between May 2022 and February 2023.
The experiment was planned using a Randomized Complete Block Design, with 4 replicates,
consisting of 5 cassava varieties: Rayong 5, Rayong 8613, Rayong 15, Rayong 72, and Huai Bong
90. The results showed that Rayong 86-13, Huai Bong 90 and Rayong 15 had germination
percentages of 99.3, 98.7 and 96.7% respectively higher than Rayong 72 and Rayong 5. Fresh
tubers were harvested at 10 months of age. It was found that Rayong 72, Rayong 15 and Huai
Bong 90 were the varieties that gave high yields of fresh tubers. It also provides a relatively high
percentage of starch compared to the other two varieties. The Rayong 72 variety yielded 6,215
kilograms/rai of fresh tubers, 22.5% starch content, Rayong 15 yielded 6,204 kilograms/rai of
fresh tubers, 27.7% starch content, and Huai Bong 90 yielded 5,718 kilograms/rai of fresh tubers,
27.9% starch content. Rayong 15 had the highest benefit cost ratio, 4.20 followed by Rayong 72
and Huai Bong 90 which had benefit cost ratio 3.90 and 3.87. Therefore, it can be recommended
that Rayong 15 Rayong 72 and Huai Bong 90 were cassava varieties with suitable potential for
growing in this research area.

Keywords: cassava; soil series 35; varietal testing
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msﬁ'uﬁn‘ﬁ'aga (Field and Renewable Energy Crops Research Institute, 2015)
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918 10 Lhou

3. iiuiigd ity 3 wninanswesusazutasgos flony 10 weu Tufin diuiin
swssunaziminsesuiomiinaiuie dinuandaan nesidudutls lasldiedes
Reimann scale Liieunmnananuilswasiudsndats 5 wus
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WATIERAMULUTUTIUVDIS N B NANINIULNUN1TA8DY Randomized Complete Block
Design LazlUIsULIEUAILLANAIITENINIALRA8Y83nT50751A8 1435 Duncan’s Multiple Range

Test (DMRT)
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(Field and Renewable Energy Crops Research Institute, 2015)
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WANNY 2-3 S¥hU miLLmﬂﬁwmmzﬁué’u%ﬁé’wmzLf]uvg'maa AUFIVBINTUANNITEAUL INAN

¥
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WuFY 100-120 LWURLNT wasiugIzeas 86-13 WANAY 0-1 Sdu mmqwaﬂmﬁLmﬂﬁaszﬁmiﬂmﬂ
flufuuszana 160 wuRns vaiefiiugseees 72 Ssedun1sunnie 0-1 58U gaussan 17520
WURLUAT T2 15 dAugaUTeuin 210220 Lwuflias (Field and renewable energy crops
research institute, 2020) LagNUFIBUL 90 SEAUNTUANAY 0-1 26U mmqwaamnmﬂﬁmsﬂ 190

wuRwes ling 3 s lusunaieuwiuddwiuanuinniniugssess 5 wagsveed 86-13

Table 1 Germination percentage and plant height of 5 cassava varieties at Wang Chaphlu

subdistrict, Khanu Woralaksaburi district Kamphaeng Phet province during 2022 and 2023

Varieties Germination (%) Plant height at 10 months (cm)

Rayong 5 773 c 195b

Rayong 86-13 99.3 a 195b

Rayong 15 96.7 a 236 ab

Rayong 72 89.3 b 247 a

Huay bong 90 98.7 a 227 ab

F-test * *

CV. (%) a7 10.9

Means in the same column followed by a common letter are not significantly different at the

5% level by DMRT

nandndudUsndsfiany 10 thau wuin dudenaaia 5 Ruglvnandaianluiwaneiai
Wugsrees 72 Winandniaan 6,215 Alansusols sesaunlaun svees 15 M8U9 90 5r8d 5 uay

'3

52804 86-13 Tinandniiian 6,204 5,718 4,861 waz 4,491 Alansusals auddu (Table 2) Tnawiug
32899 86-13 hjmmzﬁumﬂﬁuLﬁaaﬁawaﬁaaﬂdﬂ 12 1Aau (Field and Renewable Energy Crops
Research Institute, 2020)

Usmnandslumanuasiudzuduta 5 Wug wuih Wussvees 86-13 fusunauds 30.2%
spaaaulFLA 18U 90 (27.9%) Sr809 15 (27.7%) vasziifiudszees 5 Lagszees 72 fuTunaull
25.6 uay 22.5% sniusszees 86-13 sgrsiifuddey (Table 2) Wugsvues 72 imsiuiedlugg
Ky ingenliiusinautisinndt 20 Wedidud miLﬁ‘uLﬁﬁjﬂuﬂmqaLLﬁaLﬁaamﬂﬂ%mmﬂwauamm
mawsyivlavedusasiuanas dminuisrignassduiilugniedoutheunfiviidusanniiae vl
Tushannunntu Fadutasivanzdmsufunananiudznds LLas5wﬂuﬁﬂﬂzw5ﬂ1ﬁ§uﬁﬂuﬂhaﬁqu}
Huazdnisiudlafiazaululddmiunisasyiulavliulsiazasluianas (Field and Renewable

Energy Crops Research Institute, 2020; Bunseng, 2020)
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nandnuilafudUzndai 5 wug Winandaudsliuansneiu Wudsvees 15 inandauds
1,716 Alansurols s09a3u7laun ¥ous 90 Szued 72 58809 86-13 LAy 52899 5 Felinandnule
1,618 1,425 1,363 Wag 1,246 Alandusiels muddu (Table 2) Lilesanitugszees 15 1Wuiiugiifiony
Fuiferdu aunsoifiuiemandndieny 8 Weu nandniianguale 4.6 fudels Uinautlguads
29.2 Wasidud

@

Fafimafuifer dudendeis 5 Wug Saviniafuie liumndeiu lnewugssees 72 &
Arsatinsfiuiien 0.66 sesasulaun szuad 15 Heue 90 289 86-13 way sxuee 5 SAdwdinng
WiuLRen 0.65 0.65 0.63 uaz 0.60 AUy (Table 2) fudinsiiuivndudndiusznitmandaise
HanARLRATIN IR UR A uds Ysuendeseavsnwlunsiasuluilunanan Tnesatinisiiu

NenveuiudUsnasmIsuInnal 0.5 (Bunseng, 2020)

Table 2 Fresh root yield, starch content, starch yield and Harvest index of 5 cassava varieties at

Wang Chaphlu subdistrict, Khanu Woralaksaburi district Kamphaeng Phet province during 2022

and 2023
Varieties Fresh root yield Starch content Starch yield Harvest
(Kg/rai) (%) (Kg/rai) index
Rayong 5 4,861 256 b 1,246 0.60
Rayong 86-13 4,491 30.2a 1,363 0.63
Rayong 15 6,204 27.7 ab 1,716 0.65
Rayong 72 6,215 225 c 1,425 0.66
Huay bong 90 5,718 279 ab 1,618 0.65
F-test ns * ns ns
CV. (%) 17.4 6.1 22.6 9.6

Means in the same column followed by a common letter are not significantly different at the

5% level by DMRT

Funumsnanvesiudyvaslundamaaouita 5 Wug Sfuyunisndn 5,020 vmdels Wug
seee9 15 1519la59UnNSUeNandn 21,094 umaels sosaanlann Syead 72 ¥meud 90 s¥ead 5
LAESEERd 86-13 U518lAs789INNISVIENANER 19,577 19,411 16,041 wag 15,719 unsols
Auawu (Table 3)

Mlsansainnisuenandniiug seees 15 Iilsgns 16,074 vmsiels sewmaunlaun szeeq
72 ¥yus 90 Sreed 5 uavsyees 86-13 dflsaws 14,557 14,421 11,021 uag 10,699 unsiels
(Table 3)
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gns1dnvesglasienisamu (Benefit Cost ratio) AA11nn31 1 wansiuauselevinlasu
31NNFAUTAINANAT dmSuiudlendamng 5 Wug Tdnsdmvessgladonisamuuinnii 1 ey
Wugszees 15 ddnsaruvesnelaionisanmu 4.20 sesaumnlaun seees 72 e 90 Sx80d 5 Lay

2809 86-13 Hdnsduvesnelasonsasmu 3.90 3.87 3.20 uay 3.13 mud1diu (Table 3)

Table 3 Production cost, gross income, net profit and benefit cost ratio of 5 cassava varieties at
Wang Chaphlu subdistrict, Khanu Woralaksaburi district Kamphaeng Phet province during 2022
and 2023

Varieties Production cost Gross income Net profit Benefit Cost
(baht/rai) (baht/rai) (baht/rai) ratio
Rayong 5 5,020 16,041 11,021 3.20
Rayong 86-13 5,020 15,719 10,699 3.13
Rayong 15 5,020 21,094 16,074 4.20
Rayong 72 5,020 19,577 14,557 3.90
Huay bong 90 5,020 19,441 14,421 3.87

Note: Price of cassava with 30% starch content was 3,500 baht/ton and reduced by 50 baht/ton

when the starch in cassava roots decreases every 1%

GRLY
ugiudendsimungiunsugnluiuiinguyasiun 35 Swiamunanys fe Wugssees 15
b4 dl‘ =] § = & a a ya @ a Y3 ¥
2809 72 Uariigud 90 Wewniiesiduinisengs anunsasayiulalad hunandnlaisl (e1gdu

& o

10 o) WnandnianuwazUsunaulegs uannisfudsvdaa 3 g Tdnsnduveselisonis
aMUgINIINUSIEERY 5 Uavsyeel 86-13 Wudsrued 15 Winandnviaan 6,204 Alansusels Ysunm
wlls 27.7% dnsrdruesseglananisau 4.20 Wugszees 72 Winandaian 6,215 Alansusiels
USunauwtla 22.5% dnsndruvessglasonisamu 3.90 fuguieus 90 Tinandniaan 5,718 Alanu

]

fols Usunaud 27.9% dasdimveselinonsamu 3.87
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ABSTRACT

This research aims to study the comparison of the law on geographical indications
protection by focusing on the Thai native chicken in Thailand and to propose solutions for Thai
geographic designation laws to protect the trade interests of indigenous chickens. This research
used descriptive research methods by studying and analyzing collecting data from relevant
documents and then analyzing it with laws and regulations to obtain a legal conclusion and
solution. The research result showed that four original breeds of Thai native chickens have been
selected and bred to obtain purebred chickens by using the geographic location of the Animal
Breeding Research and Development Network Center combined with the name of the Thai
native chicken breed. Afterward, raising the four native chicken breeds was promoted
throughout all regions of Thailand. Meanwhile, Thailand’s law on geographical indications
protection had some provisions that did not cover issues with specifying the names of
geographic indications for Thai native chickens. Therefore, there was a suggestion to amend the
law on geographical indication protection, such as that the government must have criteria
regarding the characteristics of Native chicken products that will receive geographic indication
protection to serve as national and international standards and there must be proof of a unique
identity that is significantly directly linked to the geographic area of origin.

Keywords: geographical indications; native chicken; commercial Interests
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