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Abstracts

An experiment testing of banana clones CV. Leb Mu Nang for processing. This results
showed that the average of high plant and circumference of plant 210.0 and 43.2 cm,
respectively, the average of harvesting age of 55.4 days. All varieties had the average of bunch
weight of 4.9 kg, number of hands per bunch of 7.2, hands weight of 627.9 ¢, number fruits per
hands of 16.5, fruits weight of 32.9 ¢, total soluble solid of 26.1 brix, firmness of 2.9 N, and fruit
hairiness of the hairless. The banana Leb Mu Nang 008 code had high growth and yield. It was
short harvesting age, appropriate for processing, fruit size is large, hands and fruits palatability.
An experiment testing of banana clones CV. Leb Mu Nang for eat ripe fruit. This results showed
that the average of high plant and circumference of plant 194.7 and 39.0 cm) respectively, the
average of harvesting age of 55.5 days. All varieties had the average of bunch weight of 4.3 kg,
number of hands per bunch of 6.3, hands weight of 606.2 ¢, number fruits per hands of 16.2,
fruits weight of 32.7 ¢, total soluble solid of 26.0 brix, firmness of 3.8'N, and there are two types
of fruit : the hairiness fruit and hairless fruit. The banana Leb Mu Nang 013 code appropriate for
eat ripe fruit because had high firmness and total soluble solid, hands and fruits palatability.
The DNA fingerprinting was studied of Musa, AA‘group ‘Kluai Leb Mu Nang’ using ISSR technique.
Kluai Leb Mu Nang clustered to two groups. First group was clustered the samples of 001 002
003 004 006 007 008 009 010 011 0127013 015 016 017 018 and 021 together. The samples of
005 014 019 and 020 clustered in.the second group. A study of the effect of irrigation on the
growth and yield of bananas; Lieb Mueng Nang. The results showed that 25% of the plant's
water consumption This is the most economical irrigation, using 526.3 liters of water per clump
per year. This resulted in the weight of 1.15 keg. per comb, 16.9 fruits per comb, and the best
firmness of 11.9.newtons. Testing of varieties and cultivation technology of Banana cv. Leb Mu
Nang. From data of fresh fruit bunch yield found that FFB was difference among the treatments.
The yield gap were 3,106 kg per rair. In addition, cost of production gap were -0.15 bath per kg,
the model farmer planted the two plots of Leb Mu Nang bananas. It was found that the
average growth rate was 185.00 cm in height, 58.90 cm in trunk circumference, and average
yield. The bunch weighs of 8.45 kg, with good adaptability to the conditions of the area. Project
for transferring and expanding research and development on Banana Leb Mu Nang production
in the upper southern region. The objective is to convey and expand research results. and
develop Banana Leb Mu Nang production in the upper southern region. Collecting data and
preparing documents for disseminating academic knowledge to disseminate, expand and

transfer knowledge gained from research through various channels such as mobile agricultural



clinics, Technology transfer day to start a new production season (Field Day) and prepare a
prototype plot to learn the technology of Banana Leb Mu Nang production. to use as a learning

plot for farmers and those who are interested.
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NaN1INAadLLazanUse

1. nMsnaaesnagaunudndledulisusdmiunisulsgy

NNSAUToYan1sasaAuLe NaKdn wasAuNMRaNERTaIRUNAIBLEUTouIY WU ndde
< A = a a 1% o o v a a I
Wudlowslin1sasgiaulanAuAINge wazlduseuIaR LAY 210.0 Uay 43.2 lBUFIAT 918N1TLNY
dl a dl U 1 a 1 g U A dl Q) U o a1 A dl =
Nenandandy 55.4 Tu drunandn wudt dminieIeiade 4.9 Alansu iuniselasendy 7.2 w3
wminuyieie 627.9 nTu IutuRadienilade 16.5 ia Umtnuaiade 32.9 NSy Anuvuehe 26.1
U3nd Anuuuwilelady 2.9 438y uagdninasglunau Yellow Group 15A/B uae Yellow Group 158

a o ] v @ A Y = a a b4 a A <
waznalanwarlifivy lnendieiiuilounasia 008 dn1siasyiuls wazlinandngaiign e1gn1siiy
Nedu wnngdmiun1swdsiu kavuianatadslvg n5i3eeiiveam uagkaluniaiguneegun

SuUsEMIUL (197991 1-3)

A15197 1 uansAnsiaseyulnvesnalslauilouns

SYRABS N5t LAule |
AN (LURLIAS) LEUTIUAINUY (HURLLAT) p1gMstAugL (1)

001 208.2 c 419 ¢ 55.5
002 216.2 b 44.2 b 56.7
007 2148 b 41.7 c 56.4
008 2289 a 49.4 a 55.2
017 181.7 d 38.9d 53.2

Aade 210.0 43.2 55.4 ns
Cv (%) 1.78 1.58 2.16

farnnumesnuswiauiuluneautnglfy luiANUwWANA1TUNEDR 1ng DMRT Nseauanuiaoluy 99

A15199 2 LLamﬁwamammﬁwLﬁuﬁamq

NANAR
MIMABY  hynlniede  SnnuwiselAse Vv IUIUNARBW vhvenua
(Alansil) (112) (n5) (@) (n5)
001 4.7 bc 70b 619.2 c 16.4 b 32.6
002 49 b 72b 631.4b 16.5 b 32.8
007 45 c 70Db 613.6 d 16.3 b 32.6
008 57a 7.7 a 664.4 a 17.0 a 33.8
017 45 c 70Db 610.8 d 16.4 b 32.6
Aade 4.9 7.2 627.9 16.5 32.9 ns
Cv (%) 4.75 3.24 0.38 1.44 2.95

FarnnumesneswiaunuluAeau eI Y TAMUWANA1AUNGEDR ng DMRT N1sEAUANULTady 95
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A58 3 LARIAIAMNINHAREANAIBLE LTINS

ANINNANES
N13INEAB AITUAINUY ﬂ’J’]ﬂJLLﬂUL‘ﬁ@(ﬁ’J ﬁﬁma ﬂ’]iiﬁ‘ﬂﬂﬂ@ﬂwa
(U3n) Fiu)
001 26.0 2.8b Yellow Group 15B laidl
002 26.3 2.9 ab Yellow Group 15A/B Taid]
007 26.1 3.0 ab Yellow Group 15A/B Taid]
008 25.8 28b Yellow Group 15B laid]
017 26.2 31a Yellow Group 15B laidl
Aade 26.1 ns 2.9
Cv (%) 2.40 5.80

farnaumesnuswilaunuluaadulneINy luiaNuwnna1esuneEda 1y DMRT Asefunnuiaioly 95

2. nMsnadauNugndeduiiaunsdmsusulsemunagn

’-mﬂmiLﬁm’J’ayjamiLﬁmLaﬂm NANAS LAZAMAITNHANAATDINUNAIBLEUTIDUI NI NAY
2 A ~ a a P P o v A a I
WullowalinsasaAulanAuaINgs wasdusauNa R uaie 1947 uay 39.0 WURWAT 018N1TLAY
WYINANARALRAY 55.8 TU @TUNANAR WU UINUNLATBLIRAY 4.3 Alansd INUIUNIABLASDLARY 6.3 W)
UINUNAIRAY 606.2 NS INTUIUNAFINILREAE 16.2 HA UALUNKARAY 32.7 NTU AIUMIULREE 26.0
U3nd Anuuduilownie 3.8 1 wazdiinasglungal Yellow Group 15B wagnallanwaiy 2 WUy o
fou wag Lty Inendleduilowrssia 013 Wnsdususulseniunaan eanianundulile uay

= o = = v al'
F"I'NQJV'J']UQ\T NNILIEINTIVDINT LLGSNE{LUVV}?{QEN']QJ@J@\T@]U']S‘UU?SW']U (m195719% 4-6)

A15199 4 uansansiasaiulavesnalsiauiiouns

nsasayLAule
NINARY .
MG (WURLINT) WUTOUNAAU (WURLLAT) anenmaiuies (Ju)
009 182.7 c 38.7 59.0d
013 1939 b 37.1 56.1 c
014 204.3 a 40.2 56.5 ¢
015 203.0 a 39.6 546 b
017 189.7 b 39.2 53.0 a
ALade 194.7 39.0 ns 55.8
Cv (%) 2.14 2.83 3.67

FarnnumesnwswiaunuluAeau eI Y TAMUWANA1AUNGEDR 0y DMRT N15EaAUANULTady 95
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a ! a v @&
A9 5 LARIATNANANNAIBLAUUDUN

NANER
NIRRT hdniede  sauWiRewAse e PUIUNARDI vhuidnua
(Alansi) (17) (ns11) (1a) (As11)
009 4.3 6.3 610.2 a 16.2 33.0
013 4.3 6.2 610.3 a 16.1 32.5
014 4.2 6.4 5932 c 16.3 32.6
015 4.1 6.1 605.6 b 16.0 32.4
017 4.4 6.5 611.5a 16.4 33.0
Anade 4.3 ns 6.3 ns 606.2 16.2 s 32.7 ns
Cv (%) 3.16 2.84 1.83 2.24 3.31

e esnwswiaunuluAeau eI Y JTAMUWANA1AUNGEDR 0y DMRT NseAUALLT0dY 95

AN3199 6 LARIAIAMNINHAREANAIBLE LTINS

AMATNHANES
NINAABY ALY autuile(@ aa o
dNING NNTUVUVBDINA
(USn) Fi)
009 25.6 35¢ Yellow Group 15B laid]
013 26.5 52a Yellow Group 15B il
014 26.7 38b Yellow Group 158 il
015 25.2 34hC Yellow Group 15B laidl
017 26.1 33 Yellow Group 15B laidl
Aade 26.0 ns 3.8
Cv (%) 2.53 6.22

FLavNnUmeeNEsLauN Ul uARaN RN tUTAMUWANA1ITUNGEDR tng DMRT NsEAUANULTadY 95

3. MIANIAMUFUNUSIINUGNTSUVDINAIBLEUTBUNS tATBsMIneTaana ISSR
Juwadanldiuegraunsvatsuazdontiunfnyinumainnaign1aiugnssuvendaeg
Wesanfivszansnnlunisiianunainvaieniaiiugnssy Wuwmellaniidsiouwazivuneuligenn

a a

31nnsainfuelugauveInadlsfieds CTAB uansliiuindianuuiansiieanslunisiduduwuy
dmsudaaneifiBuededs ISSR-PCR vuiduilldvhmanaaeulnawes ISSR $1uau 64 Inswed fud
Buoramveandaeits 25 1819 wudt aunsaifisuTinaidueld a1 nawed wifiiies 23 nswes
Aloufiduednaudaud 4 woutuly Sagnihuldlumafissinafdue weioufiduetomm 236
wov funufiBuiesng 218 wou Andu 92.37% wuiavesknufiBuiedilddivuindous 100-1,400 gua
Inswesilviuaudidulonniianfio UBCS35 wag UBCS10 drulwsiued UBC822 TWdmauuaufidule

[y

oudign Ae 4 oy HavINNITIATIEvAIRYdaumilay Tagldlusunsy NTSYS-pc version 2.1 wag
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afaununiAuduiius (dendogram) 1838n1159ANGNLUU UPGMA WUd1 @1115091UUNNGIEY
Guflowravis 21 frog9 18w 2 ngu naud 1 18ud degnsdl 001 002 003 004 006 007 008 009 010
011 012 013 015 016 017 018 Wae 021 dwunguil 2 1dun dedeil 005 014 019 waz 020
uannidsanunsausnndaeiduiiounseonainndasuen nd1elt ndaeUn uagndretmit Gena
anuduiusmaiugnssuveandeiduiieusuandiiiiuindanalndafundevensniigailodisudu
n&aels néaeth wagndaein nununfiauduiusasiuldiinsulinguremndogmasiensen
Mnndaeini Sainsulinguaenadesiuiluuvesndas iesanndretminddlug ABB dauiieehs
néefimdeusznoufiedlug AA uag AAA Srndviinumileudildanmsdnnguanuduiuderszning
0.40 f4 0.99 Fetoyannuduiusnisiugnssuveandoiduiiounsiils azgninluléinsunulunis

Uuupaiuguazeusneiugnssunaeduiiounssaly (il 1-2)

L

f T T T 1
054 el ] 0TE 057 o
Coafficient

2NN 1 wansuufiadudiusneiugnIsvesnd 31U 25 e Nleainnisldlnswes ISSR

91u3u 23 Tnsiwes wavdasizinameds UPGMA Tagldlusunsd NTSYS-pc qu 2.1
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= 8 8 353 85 8 28 S z8 @228 25820 85
8 8 8 8 8 8 8 88 3 3 353 3 3 3 3 3 & 3 8 8
124 7 24 7 (4 b4 7 124 (24 124 7z 7 24 24 7 7 24 24 7 24 7
E & & & & & & & & & & & &2 & & & & & & £ 2
= = = = = = = = = = = = = = = = = = = = =
R IR IR I I I IR I I IR 1R I IR 1R IR I IR (R TR 1R IR = EY
Cal Eal ol el = = = = = = Eal Eal Cal = el Pal = ol = e = ® - - —
e IE TE TC UE W S RC e AT e IR ¥R Mh e e e PE WE e ¥e = R oy e
GRS T S S - S S - I O I D T
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12 0.38 0.51 -0.13
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Farm

D:D D:F F:D F:F

13 0.37 0.44 0.51 0.54
14 0.37 0.44 0.54 0.53
15 0.35 0.44 0.49 0.52
16 0.35 0.42 0.49 0.49
average 0.36 0.43 0.51 0.52
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Abstracts

Research and development of technology for production Pummelo cv. Tub Tim Siam in
upper southern region objective to study effect of control harvesting period and trimming effect on
the yield of disease prevention technology testing. Insects and mites, the main pests of Pummelo
cv. Tub Tim Siam are efficacy. Then proceed to expand appropriate technology to improve the
quality of Pummelo cv. Tub Tim Siam varieties to meet the standards for exporting to foreign
countries. Operated during year 2016-2021 in farmers' plots in Khlong Noi Subdistrict, Pak Phanang
District, Nakhon Si Thammarat and Office of Agricultural Research and Development Nakhon Si
Thammarat. From study on effect of controlling the yielding period and trimming Pummelo cv. Tub
Tim Siam, it was found that flowering and yielding period had no effect on-the quality of Pummelo
cv. Tub Tim Siam. But the yield of one fruit per bunch is an important factor affecting plant
maturity and fruit quality. with an approximately 64 percent increase in grade 1 vyields. This
corresponds to return that farmers receive from sale of increased production. As for the pilot
quality improvement of Pummelo cv. Tub Tim. Siam. for export, it was found that orchard
management according to the recommendations Department of Agriculture can effectively control
outbreak of important diseases and insects. Average farmer's total income, it was 22,950 baht per
year. When considering income from Grade 1 crops, the farmer received 16,050 baht per tree per
year. Production cost is 730.84 baht per plant per year. This is in line with condition of selling more
products farmers can export ‘to foreign markets. Including a group to develop a center for collecting
and distributing Pummelo ¢v. Tub Tim Siam of Sangwiman community. And from study of post-
harvest process of Pummelo cv. Tub Tim Siam, it was found that optimum age for harvesting of
each generation of Pummelo cv. Tub Tim Siam in year was 195-210 days after 50 percent of
flowering, which had a cumulative growing degree day. Approximately 3,000 parts of coating
(Tropica wax or Rosy Wax) combined with storage at a low temperature of 10 ° C can increase

pomelo shelf life by more than 3 months (15 weeks).

32



uni

' (% ' (%
cfalal = tY

dulougrivinasuduiugiinisugnluiundwmiauasadsssusy dlunvgniianun 4,651.15 13

9 Y Y

[ D2 o ¥ '

numAuAe 4,352.02 13 nsudnduletusriviivaeuluaiuiiquuiiiinndeadnunvannmun 4,301.15
15 WudAuLien 4,092.02 15 F1uuAS IS UNEnINT 868 ASISoU HandnmalsineUssunas 2,100 Alansy
Inggnnelinnilsliiunugnuiniignde 3,361.47 15 fiuiinuiien 3,109.72 15 S1uiuasuseununsns 651
Y a o W ° Y] P v fu a ° Y] Yo =
ASITaU (U1 : drdnauneasatnelinniy, 2563) dulewusviviinasiu gnedinnils lasunisdu
~ a 1 & A ¢ A o ~ o v 2 Ay ' oA | v ~
nefeudeumegiimansidlel 2555 Jwvhlnidundesnisveswainetweilosdraliinunsnsinisvene
funvgniiuunnIu vauelinensnsiuanduledaunnnusluaunisdnnisaninangs n13s3nnsangie
Malsanazuuas Mnlinandaldlanunimauuinsgiu Ndnvazneuen Wy dlauazgUnsma wailsesses
A1591187°891N1SALATLLAY hazaNwzANAINYDBUaNeTY WU Wanaldnuaznsiuwasiiy alidn

9 9

Al 1 < 4 1 % a 1 (] ° = 1 [ 1 aa
sardlinu Wusu denalinanandiulnginunine waziilgyniluntsdseonludmnsUszina T5euay

o7 g

o w a

ANy (25570) d15auuasAnguazAngsssuyAvesduloiugviviistas i nuwiasdngd Ay nmaasygnaves

Y
[

dulougviviivaeud 2 wiia vuowyauludu Phyllocnistis citrella Stainton waginaelnwin Scirtothrips
dorsalis Hood Tnvansiifiussansamlunistosfumidavuouseuluduuazinislvndn Ae Clothianidin
(Dantaosu 16 % SG) wag Imidacloprid (Confidor-10 SL 10% SL) (3381uazany, 25579) @m5uni1s@nen
Renfumstestuidalsadilenudiuiuaeulsfiiunmsdmanulsaiiddy Ao lsauasneiuazwalua
Ruaumsuazaaiz, 2557)  lwysaluazame (2557) Sslsvihmsmaaeumaluladnistestuidnlseidfny
wud Bnsdaniumeneuilesesndnaslin (85% WP) wagisnisaanumensUeslansenlyn (77% WP)
annsadestuidnlsauauneslad dnsunswanduleiusviuivaswdsdinandndelldnarsiu Jadedu
piomanaganwauaiysalfuluseudonalimindiu 910518910 Msfnwiengnsfiuifafimanzay
dmsvdaleiusvinvesaduinionldtay 2 ads Ao Trageuisszariadioununiug - wwieu wartsngsu
SEMNABURINALL - AAIAL YBIAINT UazANy (2533) NuTszaznsIAUAeTimTaLegENIg 7 - 7.5
WWoundsnenuiu mafinwves audnauazanz (2547) nuengimngaudmiumsiiuifeidleftusmes
el e 195 Fundsnonuiu uenanidmuigumniffiensenadulssulurisiinanindulnduinase
MsgnuAkarAmN YR sHARTlUTIBNUMIANYITES Kimball (1984) luns@nwinisiiuifeuasaanimues
& Navel uaz Valencia nuinnisazauanudouneduluszniinaiayiulniiiiutuezdwasousuin
hanauaznin dwalidndiuiinia/niadingsty nafufsmandelildaunndeiududdmns
yhmsAnwmsszeznaiungausalAuRdilewudiufivas
Tutlagtudulefugiviivasulisunudouuasfuiidesnsvesmaiaiduegann inwmsnsdeils

a

Fruaunanafuasudinuaziinsndnedsdoiiesdanalinuduleiugiivivas1ulnsueg13590157

33



Usznevfiunuasnsdiuluguinanuiiununmiasunnsgiunananauinaingeanis datulygwilunis
deanludiinssenea WawnainuandsldlanuninmuuinsgiusasidamiansiuanAdlunanin 59umns

nsldansiaiidewnuvesuseinaga1dnaie lneluuimanisunlusigisnisuf ianmunalulagnisuandule

v U a

WUGVIUNNAYINYDINTHIVINTNYAT TAN1TIAINIRAaEAIUTIEINIIBINIG FAIUNISHER N1TIATIEN

]

Jadun1sudn N15IATIERaNsiYANA1Y N1STUTRIUNAINES wasnandnauaImUasnde H1unTeUIuNg

[
Y

ausuuiidwsulasdanuasnsidugudnans auinisuaslagldgiuanudidundn sudldgidaan

[

vaununsnINaurauiumalulagusuldlvunsauiuanmmnisnienin i iasegnakasniidany

Y

34



52 08U35N1598

N1INAABITDY ANYINAVDINITAIUANY AN IANARTALALNITAALAINARDNANTALAZAMATNYDY
173 v U a
dulawugnuiiuasny
N3ANEILAZNAGBINITAUANTIIAINTIRANEALBEN1TARUAIHNENER (U 2559-2562)
TNUKNUNITNARBILUY 3x3 Factorial in RCBD Usznaunig 1uu 4 91 (Block) n3333s 41 2 U3l
fio Uadeil 1 Ao n1sdnnisvenen & 3 sUkuy sUuuUR 1 Wifin1sdnanisdenesn sUuuuil 2 linensening
WaunuATusAtuwIgy wazguuuun 3 Linensenitadeudamauimaiay Uaded 2 Ae n1sdnusimg

3 sUuuy gUkuUR 1 lidnsdawes sUuuun 2 Bina 1 wasede juwuu 3 Linaldiiu 2 nadede Anliunis

a

ANLABNEIUAN LN LSV UL A UIA8NITIAN T IUNUALNEH TNS IR 86N BUINNITI AT I UASASSTTUINY

]

v

A oA 9 s a A a N o I o a = o ] a'
L‘WE]V’]@La@ﬂﬁ'ﬂuaNI@WUﬁﬂ‘UwuaEJ”INVINQ']EJ‘UigﬂJ']ﬂJ 7U 37U 5 15 ANNUUAITANWYINITANNITVDADAN

9 q

wngavdniuduleugivivaganiioilanandnndaunn lngatlun13nunssa3snivua a1sdudin
daya USunsnsaiy (4°) Jadaan1mgionnia fuvian15eenaentaginng UTUNUNARER AMAINKANER
MITEUINVDILTALAZIIAY TIANAKER FUNUNMINER uazselivanunIng ANUaNYIalvesiy

NIVAFEUNTAIUANTIIAINTHaNGALAZNIAALAanEn (U 2563-2564)

[J

TNBHUNITNABILUY RCBD & 2 91 255875 97w 10 wias dell n53u3n 1 nssuidaiuay

aca

Y3381 IWHANENLATANRAIHANIUAWUEET AFINIFN 2 NTTUTTAIVANYIIAINITIINAREALAL ARLLAS

4

& A vaa | a

HAYDANYATNT ANTUNTYIINITIAT ke ARENTIuTLUamagey wazUseaunugilidiuieiteie

§1819ABIAAINILTBINITATUANYILIAINITITNARTAUAL N TAAUAIHAFBN AR FALAL AN MBI DWUS

]

YN ax a wvad v i yvaa a Y o o °
ViuidagukarINsU URNgaseswiinunsnsuazgnild1uieitesdnriudamaaaudiuiu 10 518 lag
NRINTAEUNITIUNIINTBAMMUAlaedTnIvNsinwnsauakas liAUinwegelnddn nsduiindaya

fifiAuUas AIATIEARUATULAENAINITNAREY AIUANYTNVDINU NANEN UATAMNINKANER JaLaNIINIY

=

ATHEANERS: AUNUAITHEARAZNANBULNY Jayaaniieninen Toyalsalasiiad seAuaINsiTeInIsAIuAL

wa

FrnansinandniazndauwsiwaderandnwazAnnnvesdule Mufinasy uagisufuRngnasuas

=

ANUNanelazounenIng atwazan1uin wlasdulafudiuiinasuvoununsns JaIMInUATATIITNIY

U a v

wagdinIdeuarimuINITNYAsunil 7 seezia 5 U (SuAU Aa1ay 2559 dugn fueneu 2564)

N15MAAR4FaY NsUTRIMITHAILIAMA MRAKEnFUlaRUSIUTINa1MLNaN1Sd9RaN

a [

IBRUNITNAADILUU RCBD 1l 2 91 US¥Nounie 2 A55U35 91U2U 10 wlag a9l nssuish 1
N33038N5IANITAR YUV UNAUNAUMIUNANTITevasdulafugiuAinasy (Auue1vensudvinig

]

NEATNTTUITN 2 NTTUTBNITANMIARg v UURAINE Wdl o ugIUTINa YR NYATNS

35



a ¢ o A & A vaa dl v ! 2 v A
NFIATIZALALAALABNNUNLURINAEDU LLagﬂigaq‘U\ﬁuawma?‘ULﬂUjﬂaﬁﬂqﬁﬂaﬂaﬂﬂﬂquiﬁaﬂ

Y

¥ L4 1

n1sdansdngduleiugriuinasuuarnIsHauIAMA MHaNEALNaNSd0N wagian1sU)URNgNABILA

Y

&

vaa | a

nRINIkazEdd gt iadaviuUamaaaudwiu 10 18 ianuiiunynsnsiaulasiulasenisly

&

[ 1

ARG LU N1TTANISLIAkAZRUATLUUNANNEIY N1slgansisvintasUSuna saudsteufuntuns
antun1slesiumdn n159nN15a71 N15TANI55198IMTHALBUY AUNENNUTILAETBATNUAYRINIS

deoan nwieaunsliluiuses finsesiitadenazunlymsunsndndulonusivivasulviuinwnsns

IS =

Tz YRiawUas n153Aszidieg1shunaiivaznenienn saudauiunandaiiiolinsiziansiy

aad o IS a

ANA1S Lag INYRINIIAvILUamAdeUmUNITHIsNNvue TnJvinisineasauataslidnuinwiegelnddn

(% o v o =]

n1stuiindaya nstestumdndmgiisuaznisiiuiies Adaudas ARTIzRiuiouLasndINIsTIAaes

a 1

ANuanysalvesnuduleiudiufinae unou 5EnI19 LAENAINITNAAD- UBLANANEAR LasANAINHAKER

q

TOUANNANUATYANAAT  AUNUNITNAALAZHAND UL Tayagnlening T Jayalinuazuiad Lialuay

9 Y

aoui uwuasduleiusviuiinaeuveununsng JaminuasAsssINsIY kag inideuasinuinisinunsiun

17 sveziia 4 U (Susu ganau 2559 duan fugigu 2563)

a 1

n1sNARRuses nsAnwssezluanzausensinuingldulonusiviinasuusazgulusaulnisuda

= <

Anwiengnisiiuiiesimunzausenisiiuiesduleiugrivivasnluseulnisndn 91w 2 Ju

9

al

laun Jui 1 FeeonnenUszuuifoununius-duiay wag Juil 2 FsoennenUssunnihou FaAL-
AUEIEU 1AYITLRNUNITNAADILUY completely randomized design (CRD) 9742U 5 91 918y 5 Wa
Usznausig 5 n35u35 Ae n33udsel 1 uienfiony 180 Jundsmenuiu n3suasa 2 uiieaiieny 195 fu
[ aaa [ a - 1Y v aaa =3 A - [ [
VIABNUIU NTIUITN 3 1UAEINDNE 210 Tundenenuiu NssuIsH 4 Lufeafieny 225 Fundinanuiu
ax A 2 o A Y @ o a v A v v s a N 1% a %
N35135% 5 nuieaiieny 240 Jundananuiu anllunisAnideniUasduleugiviaeuimsulinandauad

(% (3

918UseH0 6-10 U ﬁwé’fgaﬂwmﬁ'maﬂlﬁﬁ@iﬁmmsmﬁuLﬁaalﬁmﬁuawqﬁﬁwmum finFe Datalogger Tunias
detuiindeyasnimniaymududuing anduiwandafilduinsainsgsinamenmiasad Teldna
yAaeINIIiay 5 41 f1ay 5 e Tlldkadulovioun 125 na Tiezuuunissousuresuilon Uszdiulae
Tguslnndudale wéUssiunanunasiaed 1 azuuu fo seusutios un 2 Azuuu fo veusulioy
3 Avuuu fie BeufUUILNANS 4 ATIUY Fi BNSUNN 5 ALUL AD BBNSUINNTIER (AW uATANY, 2553)
nstufindaya 1) Sufindeyagumgiuazauiuduivg 31as1g9ivnA1 Growing degree day (GDD)
2) thenm wasTnAdveseadenuaedeniesing 3) inssiuassuiindnuazannimmiaed Téun
USunvesudefiazatsrld (Total soluble solid: T5S) uazUSunmnsailnmsnldliisidaudaswos
A0.A.C,2000 4) Tufindeyarnadunislrnzuuuniseniuresiuslaauuuis 9-point Hedonic Scale lne

Idinaceu 12 au waz 5) Inszideyannsadfuarmanuduiussenindoyaoenisiiuieiuazamnn

36



negluna Lauazaniui wasdleiugvivivaguvesnunsnsludminuasaisssusy uas qudidouas

WAINSINEATUATATETINTIY Tv8ziian 2 U (1Sudu gatAu 2559 dugn fugneu 2561)

mMsnaaedzas Waumaluladnnsinognisiiuinewandndulewugiuiinaey

A UNITNARBINIENFIINNIIUTELTMUILANABNITA VLAWK UNITNARBY WU
completely randomized design (CRD) $1uau 4 91 Usznoudne 3 nssuda fe nssudan 1 llldansedeu
A1 (Control) n35u337 2 wndeulndeansndauiia Rosy Wax (polyethylene and shellac-base) N354337 3
\AAoURnfansIAauUR Tropica wax (shellacbase) tnandnilifiuiielddslaunainauelndidseiu

f = ¢ 1

$1uam 252 ua wdvheuazeadetazeIaLayatsazats NaOCL 0.02 wWadidug Junaluanstlasiu
Ho31 Yinsduuardauimunssdsinaunulive 3 nssnds nedimawiaanedetin &l - amandou
H7 Rosy Wax (U1td1lasusen Nature Bright) in3suanslagldninuidudumniudnsituzd (Ensinanan
1,000 Alansuseasiafou 18m9) - @151 URT Tropica wax (US®W Nature Bright) LA38UAINATUD
fnsfieg (2553) neldansindouinnnududu 100 Wesidud venadulomefaunatafnuaziiuineina
dulofigamadl 10 ssmwal@oaduszozina 3 ou lagywa dulosninsziamnmaendsaniuin
nstufindeya 1. tufindoyanisudeuutas Adenuasdide nieudienin 2. Tufinaududuvosing
asusulasonles eendiau wasiefidunelunalaeeiesufalasunlans 3. Tufindrnnuutuie Usuw
vosudsiiazaneiinld Usinunsaiilnnsald uaznslinzuuunseeniuresuilan 4. Jameidedidusd
nsgydedivdn 5 nngiuiununaelsladuaziuii-ualsfiureaddendule (FauUasainisues
Nagata et al.,1992 wag Dere et al.; 1998) 6. Usinauweulslesniuvesiedule (fawUasa1n Watada and
Abbott, 1975) 7. ﬁ’uﬁﬂiwznmﬁﬁmiaé’am@mmwaam%’iﬂ,@{ LArIATIEYTaYaNNanaA 1aLazanIud

wlasduleugiiufivaganveunsnsns ludwminuasaisssusy way gudmalulagndanisiiuiien

9

v o

anduideuasiau Munsley szesian 2 U (Sudu nanaw 2561 dugn fiugneu 2563)

37



NaN1INAaDaLazanUse

N5NARBIFBY ANYIHAYDINIAUANT AN IHANBALAT N SAALASHARBHANAALAZANNINTDY
dulawugviufiaaeny
MIANYILALVIAABINITAIVANT WM T IINARAALaTNSAAUAIHANEA lUgANaNEAT 2559
anwaEnenIsinEnsvaiudulaugiiuingeunaunsAne
msddiunsneunsAnunazvaasInIsmUANaINTiHaREALAZAIFALASAS 1UTT 1nYATNS
dndlvaluiiuifsuuuunmandelasliifinisdaudsiuasinislinandnrevoussanu 2 narete ludaulse
uazhasfidmannuUagndulenusiuiivasaluiiui wuih lseuasuuasiidsanuunan 1dun sa
uAnnes uazlsnae ddlurasiidmaiinsszuatosunn Tudiuresuuas Wud vuetveuly wanndslsl
Fasinsitwihanedoutien Tuvngiinisdanislsauasuuasnunsnsininssuaunsianisldmnzaude

1 a

anmiuiuagldiamzinizasiosialsnuaziuas sauanuasnsdiulugimsdnnissmershivangay

a 1

son1simuINsvesduloiudviufinasy dun1sinnmsnandnuaazganiainunsnsaiuluginislinands

F1uun dwalrdudulaiuiiuiivasudanninsy snwasnstisunandnanasuaziinunine vinli

NANDULNUNNEATNS A3 UaNaIINNNITINUINARARAL DN UNN a1

3

nsfnwuaznaaanIsAIvANYIIaIMsKaNaauasn siaudanaalugan1al 2560-2562
anwaznINsinensvasiudulanugiiunuaeuluganiandnll 2560-2562
PNMIANTUNIANBIUAENARBINITAIUANYINIANT ITHANEALAZ N TARLAIHAREN AN aNENT

2560-2562 luulasinunsnsiiiindsmifiunsmunssuisdimnun sauseiinsdansuitamiiatussning

N3ANTUNNTNARDIDE1UNUNEAUNHIAINTATIENVOLANAINITANTUNT WU NSANTUNITMIUNTTUIT

wugihnsuivinisinuetnadadnungnnsnvasvesfudulofugiviivasy fll anuauysaliuly

nsnslinentanieudman-nanaunagly 1 nadete fanedsgaiigavindu 97.17 wWesidud daunssuds

Hnonnaeauazlidaudna danadesianvinfusindu 91.33 Wesidud ludmvedlsauaziuuas wuii ms

szuinvedlsanatnoiuarlsnsdi wuanniigelunssuislinonnaenuazlifiaudana faiadswindu 20.64

1az6.00 Wedldud mudiu luvagilsauasnenunsszuiamilunssislinontiafoudsmau-naiau

wagld 2 nasiove dailsasdmunsszuiadilunssudslinontiufeununius-uwisunagly 1 nasiove

Tudunisszuinvesuuasdng wuin Msszuiavesusuveuly nuMsszUIAINNignlunssislinentas

WweunuATuS-wsuwarlidauswa lAadewinny 2.73 dase 3 ven lun1sszuinveandglinunis

1 a0 a

seunligusssntn lnenvuinianlunssuislinendiufeudmaunainuuazly 2 nadeots JAnad

WU 1.16 798 3 88 (A9R157197 1)

38



AuMWHanandulanugiuiinaensluganiandn 2560-2562

6

lunsudndulaiugiiufinagulangn1snIuAutIRIaNEALAZNSAARAIHE WUd1 NsnEnduleRug
viuiinaeulaeiinislina 1 nanevelinuninnandn asll WesiGudionadiady 82.89 Wasidus Uniln
NAKANLRAY 1.49 Alansy AINUYNITOUNALRAY 50.17 WURUAT ANUNUIUADNRAY 0.87 WURLUAT 31U
nauweAe 12.73 NdU ALdsveslsiazatsulle 14.36 °Brix (19015799 2 waz 3) Tuvasiinisndnlaglidl
nsfnusanaraniulinun nnandaian ludiunslinandavesduloiusiiuivaeny wud USununands
an A ada 1a ) | ' Ay v a v a
salunnnssuisiady 64 na lnelunssudsnluinisdausnensenluniwasnssuisinandnsdeduuiniign
A g v a Y o A 2 P I 1 Ao a A A a
WAy 75 na wasilvinandnsosudgn Ao Nsling 1 nasee T9uIuKanGsRds 58 na WeN5eu
N1SARLENANLNIANANEN WUTT NMSHEANIUNTINITIAglUARLAsandnlunNNTSEABHAWIUNANENLNTA 3
geaaade 32 na/fu Tuvauein1sudnlaen1sLinandn 1 #a/de TIUIUHAHARNTA 1 EInnay 29 na/fu
an v a I Ao a a v ) ~ a

waglunssuiSnslinanan 2 na/Felidnuiunandninia 1 aeaniafe 24 Na/fu.AwW15e9 4 tnsanandn Tu
ATUNANDUMNUTLNEATAS IASUIINNITIINUIENARES (5181A) WUTT HARDULNUTNLAYATNSLAINNAITINNUY
nandnlul 2560-2562 9usdU 96,690 v tnen1slinandn 2 Hanevoinunsnsdsielaaandutu
33,097 U 5998931 A N15HNANER 1 narave 1uku 32,930 U Tuvuziinislidnwaanainunsnsdl

R a I3 a dl' a % a 2 1y f U a d‘
swlatiosan Anduldu 30,663 U LiENNTNIINNIS INaNEAYDIFuloTUSTUTINAENY LaTNaNBULNUT
NEAINILATU WU NSTNEAINIFRLAaERTL Tz audmaliinensnslasuauaINNands wag

HARMDUKVIUAINATIIVUNGHANTA N UIUALINY 79913197 4

39



M13799 1 dNwaENINIsinERs (ANuanysaliy Jeyalsaununes Jeyalsasiean Teyaviueuveulu Teyaundeln ) vesduleiy

lugananadn 2560-2562

9

ARG

ANy saldy (Wasidud)

Tsauaanes (Wasidus)

Tsasan(asidud)

wuauvaulu(fane 3 van)

waglW(@ana 3 gan)

nslinan/
nMsAausana ladauwns  Wiwae/  Wowas  lddowsds  Wiwa/, TMowas  lida Wiwa/  WWowas laddewds Wiwae/ M2we/ lddouss  Wiwe, W2y
Na %0 0 Na %0 0 TONAG] 0 Na %0 %0 Na %0 %0
Tinannasn 91.33 94.78 93.64 20.64 15.77 20.16 6.00 4.45 479 1.24 2.28 2.22 0.44 1.15 0.95
Vinongaa n.w.-tle. 94.16 96.68 94.92 20.18 15.70 15.67 0.78 0.65 5.11 2.73 2.54 2.81 0.74 0.61 0.56
Tinandae a.a.-0.0. 92.83 97.17 94.91 15.57 15.48 15.27 3.85 3.23 3.57 2.04 1.66 1.63 0.52 0.59 1.16
LQ?;EJ 92.77 96.21 94.49 18.80 15.65 17.03 3.55 2.78 4.49 2.00 2.16 2.22 0.57 0.78 0.89

M99 2 AN NERER (Wesidudinas

aeuluganiandn 2560-2562

[

<

UNHaNER ANENITOUNE AUUUILURDN T1UIUNEU VBIUT

Wazaeule) vesdulawusiuiy

9

a

Wodidudiiuan UNLUNNANER AUYIITOUNA AanuuuLUGaen IMUIUNAU Yaaudenazaneinle
mslinen/ (Wasidud) (Alan3u) (LTURLUAT) (LwURLUAT) (ndv) (°Brix)

ASAALGAIHE luidm W1 W2 luidm W1 B2 luidm W1 12 laidim W1 12 laidim W1 W2 liidm W1 W2
LAHE WA/ NB/Y8 WASNA . WA/ WA/ WHNNA Ne/78 We/AD  WASNA Na/Y8  Ne/AD  WASNG We/Y8  Na/Y8 WA Wa/1e  Wa/ve

Vnennasn
62.67 8200 7733 1.27 1.50 1.47 4599 4984 48.55 1.10 0.97 1.07 1250 1250 1170 1358 1392 1432
Tinondas n.-t.e. 77.67 86.00 79.67 1.17 1.44 1.44 4696 5055 4857 1.08 0.80 1.07 1250 1270 1280  13.83 1450  13.92
1Inondae a.0.-0.0, 7533 8067  84.00 1.18 1.54 1.50 47.00 5012 48.64 1.13 0.83 0.97 11.80 1300 1250 1350  14.67 1423
dY 71.89  82.89  80.33 1.21 1.49 1.47 4665  50.17  48.59 1.10 0.87 1.04 1227 1273 1235 1364 1436  14.16

40



A15199 3 UIUNARERFBAU (Wa) 1NNISHARENleWUSIUTLasT

]

unANARARY 2560-2562

, L laidnusiana 11 wa/ve 13 2 wa/ae
A5L3ABN/N1SANLASKA 574 574 574
WA 1 WNSA 2 LN5A 3 WA 1 WNSA 2 LASA 3 WSA 1 WSA 2 LNSA 3

1’?@@?16]6@(5] 16 21 38 75 27 25 11 63 27 29 15 71

ANy 19 N3, 17 20 29 66 30 12 10 52 20 26 12 58

Vnontae a.0.-0.0. 13 26 30 69 29 15 13 57 25 27 10 62

LQE.EI 15 22 32 70 29 17 11 57 24 27 12 64

A15199 4 5798 (VM) MNEATATIASUINNAISINNUERANANTIRANNATIANISHANER L ULFazLUU U 2560-2562
ns3aan/ Liidinudna 13 1 wa/de 13 2 wa/ve 593
L 574 574 593 M

NIAALANING 1nSA 1 NSA 2 LNSA 3 NS 1. WA 2 1ASe 3 NSA 1l WSR2 LASe 3 NUUA
TAnannasn 4,000 2,940 3,800 10,740 7,000 3,500 1,000 11,500 6,667 4,060 1,500 12,227 34,467
1An0na29 N.W.-L3.8. 4,333 2,800 2,900 10,033 8,000 1,680 800 10,480 5,000 3,640 1,200 9,840 30,353
1Anonv9 .0.-0.0. 3,250 3,640 3,000 9,890 7,750 2,100 1,100 10,950 6,250 3,780 1,000 11,030 31,870
iauﬁqwum 11,583 9,380 9,700 30,663 22,750 7,280 2,900 32,930 17,917 11,480 3,700 33,097 96,690

a1



nmagaumalulagnisuanlaen1sAIuANYIIaINTiRanan (U 2563-2564)
N133IANTTEIULAZENBUENINSINEATYaLdudNlawugTIuANGeunaUNTTALTUNS
NTIANITAIUVDLUNEATNT WU LNEATATUNTIBLLNTInNTlldenAd o uTaIUIN1TU IR UENTE
Wugriufinasu drun1sdanisisanazuuasdngdulofiugiiufivaey wudn tnynsiin1s@anuaisiaiuin
Aull warldanganzastunisssuinvedsauavuat Jainaviilinistlostumdalilinag inwasnsTedinig
SanugUssuavanniuly samanuesnslifinsdnalsawasuaduulas tnunsnsaulnaiinnstostu

) a v v s U a ~ a

Minledszuiniua1ingd suduleugiiuiinasunsasnssuisianuadnaifiesiu lnelianuaade

]

[
a (%

WU 392 Way385 wuRlAs MUaIRU TaaonndosturuIavemsy WU dudulewusiiuiivasai
aoanssAsEmNgdlndiAsaty Inefaugaadenintu 64.50 uaz64.93 gnuiAfdng. ALSIFy
anwaENIINISINEATvaRudUlanugiuiNdeuaIn1sATiunIg
N1sneaeUWALlLULAENISHARLALNITAIUANYIIAINITIINAREN WUTTnasU TR unTTAT WU
voansivnanuasdsalidalonuiuivasuiienuanysaifuiuledaine 96.12 Wedidud dadanm
auysalNN UG LN IINABNYAINS (FARMER) Hdadaintu.91.66 wWesldus luvasfianinnis

6

szuiaveslsauazuuaslunUasgnitdrsnamy fimsssuiavedsaunanesesnweilosdsnisuanduleus
fufinasumunssuisuugih (00A) Msauaunediode 18.14 Wesifud Fsillsaunanesunnnindudingn
unssAsiuAsNS (FARMER) Tudhulsnsid wudy finsszuialuuvaslgnaasureudism Taemsudn
dlowusiufivasununssaisuuriii (00A) lsasiads 0.97 Wedldud vasfinsszuinveuasdng
Ui insszuinvesmusureuludeuilafindsnsnandulewusviufinasmnanssuisuugiii (DOA) Lade
0.84 fasio 3 ven ludiureandsliiidinanuioudiaiesinn nsnandulewudiuiivasuniunssuis
wuzth (DOA) Snusumiaslniale 2.45 dadle 3 van FsnssruinvedlsanazuuasiindnmuNTTISuLLd
MsszuIntiosninduinannunIsnisinumsns (FARMER) sgraiiulddn Wlofinnsandiuiunandnsesiy
WU nsUURmLA g eI suIvNTNEnT inunInsldkandnndsdiuiu 33 wa TuraefinisuFon
ANAITYRNNEAINT WHANARTINIU 104 Wa InTANAKER NsHAndulaRugiunaeuganIakant 2563 Ay
n55u3Tuuzi (DOA) Tinunsnswanldunandnsiuads 83 na nandndlngiidauenfunandainsa 1
Hudnilngiiswiugeaaiade 55 ua Tusaznsndaduleiugiufivasumunssuisinuasng (FARMER) 7
nunsNERLATY

NaWARTIRAY 101 WA HandnRdausnlunandning 1 S1uruiede 33 na msnandulefugiiviivagy
gannandnt 2564 MunssaIBuuLLn (DOA) Minunsuanldsunanansiuieds 82 wa nanandiulua/fide
wondunandainge 1 idudnlngfisuiugegaade 56 wa luvaznnanduleviugiufinaeumunssnis
\nuAsns (FARMER) Tinwnsnadnldiunanansiunds 107 ua nananiidauonidunandnnn 1 S1uiueds
34 A (Fa93797 5)
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M19199 5 Insananan (wa) duleiudiiuiiuaguluggnianint 2563-2564

INIANANER (WA)

2563 2564
INYAINT DOA FARMER DOA FARMER

59U IR NTA WNSA S NSA SR WNSA 59U

nsA 1l M2 1A 3 nsA 1l NIM 2 1NA 3
1 2 3 1 2 3

UNLOTNUA
. N 74 32 1 107 42 50 30 122 74 31 1 105 44 53 32 130
oluAA
URNIYIU
o 50 20 6 76 32 35 27 93 51 21 3 75 34 40 26 100
4ila
ueila
) 64 25 4 93 37 43 35 114 62 26 2 90~ 38 46 35 120
s
weandnA
o - 54 20 7 81 32 42 29 103 57 22 3 82 35 44 33 112
dviuiiu
UBIR
R 52 17 9 78 31 35 29 95 52 19 5 76 32 37 30 98
WG Eottal
wwdUTOU
R 44 14 10 68 28 34 28 89 46 15 6 68 29 39 27 95
WG Eottaly
wednIngy
. 46 14 10 70 27 32 31 90 50 16 8 74 29 39 29 96
fauay
weeud
R 51 24 15 90 33 39 37 108 57 26 9 92 35 44 37 115
s
wedyayn
R 55 21 6 82 34 40 25 98 55 22 3 80 34 41 25 100
s
wae 55 21 8 83 33 39 30 101 56 22 q 82 34 a2 30 107

a o

Aaunnandnduleugiviinasnuluggniandny 2563-2564 lusununmrailosiduiRnaiog
yosdulowudiufinasy wuih prsuAamunsIiATuugih (D0A) fiefidudfnaiafiade 86.94 Wesidud
Turazfinisnanaunssudsinensns (FARMER) Siesifudfionafinfiady 73.78 Wesidud wWesidud 1
dhuinwandniade 1.48 Alandu luvafinisuanaunssuitinunsns (FARMER) Slimdnnananads 1.18
Alandu nssuisuuzih (DOA) T minnananadeninninngsyis (FARMER) Tugusiueniseuna nanan
Flea1nn1sanmunssEIsLUL (DOA) SA11ue115euRalads 49.67 wufiwns luvasfin1snanniy
A53U35nERsNs (FARMER) Sianueniseunaiade 47.43 wufuns

Tuduvesenumundenvesdulewudiuiivasy wuin nandaildannisuannunssisuugh (D0A)
fimumuidenady 0.78 wufwns Tuvaeiinsudamunssizinunsns (FARMER) Simmmuidenads 1.19
wuRies dofosailududonandnduleiusiuiivasmumelu wui wendafldanmaudanunssituush
(DOA) fifuunaunde 12,67 ndu TuvasiinsnaamunssAsinumsns (FARVER) fisuiunaumde 11.41 ndu
TudhuwessarRmnumuTeWanan Wuin vewdsiazaeildvedulefidlndiResiyu Swandndildannnsuan
AunssAsuzih (D0A) Slewudsfiazaneidldiods 13.98 swnuing luvasiiniswannunssudsineasns

(FARMER) Siwiinsanasiade 12.06 a9 U3ng (s 6)
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M13199 6 AUANHAKER (HINARLA UMTNNANER AUENITOURA AUVUIUGRN FIUIUNTU VDI

ava1einle) vesduleiugviuiivassluggniandnl 2563-2564

Rowaiam Ywiinnanan AULIITIUNG
INBAINS (Wadidud) (Alansu) (LUURLUNT)
DOA FARMER DOA FARMER DOA FARMER
mﬂazmy atuURYE 88.15 75.43 1.56 1.27 50.50 47.67
uRNaw 9ila 86.59 74.10 1.52 1.23 49.91 47.48
waAsala wasiuu 88.00 74.33 1.48 1.22 50.32 47.18
wwandng giudiu 88.12 75.32 1.52 1.22 50.25 47.60
UNBOINR LAY 85.64 72.12 1.43 1.12 48.87 47.85
UIUBUTOU hEIUU 85.33 71.36 1.40 1.12 49.10 47.14
WeInIngy dauas 86.11 74.53 1.46 1.13 49.04 47.32
Wyt LAY 86.56 72.75 1.48 1110 48.67 46.97
Wedyey waaduu 87.98 74.08 1.51 124 50.38 47.65
iy 86.94 73.78 1.48 1.18 49.67 47.43

nanaULNUTinEasnsliasUIINMITMLNeNanEn (51el8)
NanoULMLTINYAINslATUIINAsTmnenaNER (59818) Tuggniandnd 2563 nuin Tunisdnnis
NANARAINNTTUIDUUEYT (DOA) wag nT5NIBnEAsNS (FARMER) tnensnsiasunanauunu (snela) la
A1afuIIndanunsnsiisiuldede 17,286 1Az 16,593 U9 ANEIRU HBRIITUIHANIULIUAILAITAR
ANAINAILNTANAREN WUd1 NIREARTNATTHITHU I TunanauwudlrganNNandansa 1 \de
13,643 U TuvaizfinsndaniunssuisveanunsnsleSunaneuunudiulnglunandnnsa 1 uaz 2 1de
8,187 way 5,416 U awasu v iinansuunuiinuasnsldsuainnissmuenanan (51ale) lugania
WaRT 2564 1UIN TuNISIANISHARERAINNTINATUULEN (DOA) Lag n55u3Bnensns (FARMER) tnwnsns
IFsunanauuny aels) lussiunnndaneasnsiiselsieds 20,611 waz 17,600 UM AIuady 1o
ATV INANDURNURIUNITANAMNINEUNIANARER WU NINENNINNTTNTTUULN RS UNARBUWNUEI
Tugjanuandensa 1 wae 13,994 v luraeiinsudnnunssyisveanvasnsldsunaneuunudiulnglu

NANARLNTA 1 LAY 2 1RaY 8,615 way 5,943 U ANNa9U (F9n15199 7)
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M13199 7 HanauUNUINwRINIIAsUIINNSTmnenandn (518l6) duleugviviivaeluggnianin 2563-2564

snelaaay (Um)

2563 2564
MNYAINTG DOA FARMER DOA FARMER
39U 3 N3N N3IN 3 N3N bNIN 3
Ml w2 nia 3 niml wnin2 a3 nsn 1 | 1
2 3 2 3
UYBERYA otusuia 18,607 4,475 61 23,143 10,523 6,981 3,005 20,508 18,375 7,665 210 26,250 11,063 7,480 3,236 21,769
UINYIUN T1ila 12,588 2,757 596 15940 7,933 4,834 2,674 15441 12,713 5,184 853 18,750 8,500 5,621 2,585 16,706
UNATIa waiuu 15977 3,475 a7 19,879 9,163 5991 3,455 18,609 15,503 6,462 535 22,500 9,624 6,493 3,512 19,630
wgandng :jﬁuﬁu 13,545 2,782 695 17,022 8,122 5827 2,889 16,838 14,272 5,529 699 20,500 8,778 6,183 3,273 18,233
UHDIR WETINIY 13,014 2,379 895 16,288 7,759 4,937  2,870...15566 - 13,040 4,689 1,271 19,000 7,891 5,115 2,990 15,996
wgduseu waduny 11,052 1,906 1,018 13976 6,886 4,750 2,753 14,389 11,557 3,856 1,588 17,000 7,253 5406 2,737 15397
u’]EJﬂuﬂiﬂi]‘H dauay 11,540 1,894 1,031 14,465 6,784 4,439 3116 14,339 12556 4,061 1,883 18500 7,222 5,396 2,857 15,475
UUOTIUA LAY 12,807 3,302 1,518 17,628 8,127 5434 3,668 17,229 14,154 6,594 2,252 23,000 8,688 6,100 3,667 18,456
wedn wasduu 13,659 2,922 649 17,230 8,391 5548 2,480 16,420 13,774 5,464 762 20,000 8,525 5691 2,525 16,741
iy 13,643 2,877 766 17,286 8,187 5416 2990 16,593 13,994 5500 1,117 20,611 8,615 5943 3,042 17,600
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nsMaAaizes nsthsssnsianAun RanandulewugiuiuaeuiNan1sdsean
NIAALFRNINBAINS

fadoninuasnsdnlasimsnnnisdsaiiuiivasgnduleusiufivasy Tunthuuas
Ay vy 13 suanraetiey suneunwids Saninuasaisssusy (1wl 1) Tninwasnsnisanlagsnsg
dnilngjanifunuasnslunguynyady dsdadenidriamlagsnis $1uam 10 18 :nmsdunwaideya

nsuandulenugriuinasulunud wudn inwesnsinuiaie 1w 3 15 Taudulenugvivivasiueny

wdy 5.1 U warliduiusuatesesgduiu 81 au lagtesian 47 fdu wazinian 171 au

9

Google e?rth

o i = g7 A X A o 1 ° o
AN 1 ﬂ']‘Wﬂ']EJ@']'JLVlEJlI"U@QV]GNLL‘UENLﬂﬂmsﬂiﬂsjuiﬂiﬂﬂqﬁiuwuw ANUAAABIUDY DLNBUINWUY

FIMIAUATAITITUIY

NANSIATIZRAUVD N EBATNSNSINTATINTG

(4 va

nMsiufegRuleTeintaLtAnanen T wazed vesduluunaslan wuin uiuge
vnen fdnvagdofuduvgiBuiuiiulumier Aumilsr Audninisssuistias qaudsduuie
wanszumnaduseaninegn dnvasvaandl Audinudunsa-aiamiidu 4.41-7.27 $8unseinguiunans
flege AudaugavanisalinatsuaziiniuAnd (113199 8) daulngiiusinusiguaaiouuas

wunfiideureudisge BellasiosayAvesdulonugviuniuaeueie

M13197 8 wan1TiATEidegAuluwlasUgnduleiugriufinagnuvetnensns 91uIU 10 wlas

WNYATNT pH EC(dS/m) OM(%) P(mgke  Klmgke  Calmgke) Mg (mgrke) Soil Texture
UY99TOUIA LAINIY 7.10 1.17 2.88 266.3 993 3,654 1,986 Tuduwmiien
U ke 6.19 0.80 3.18 173.6 558 2,260 2,621 g unse
wwandng vy 6.33 0.87 2.06 52.3 491 1,587 2,492 St umilen
YIYDIH LAY 7.27 1.03 1.94 76.0 415 2,164 2,999 Suduwmillen
WYBUTOU LaINIU 6.76 0.55 1.64 40.8 438 1,635 3,175 Wity
WeInINg Y dauay 7.07 0.48 1.92 178.4 273 2,500 2,042 Tunilen
wwdudy Uadedsesa  6.63 1.33 1.88 377 285 2,356 2,927 Fuunile?
yanall Jaufe 6.88 0.49 1.83 110.6 269 2,308 2,161 Tunilen
WIHFUIU WASINY 4.71 0.85 1.61 46.7 49 1,209 2,420 Tuduwmiien
WNHAYN AN a4l 1.44 2.77 60.3 487 992 2,301 Suduwmillen

46



nsdansaudulenugiuinaeunauaiung
Afiun1stuiinteyadanisaiunaseasidendne Anwninsiadanisluwdadnoudiiiunis
VAARY WU LNuRsNsin1sInnsliaenareiuinuINTsvessudtleiugyiufivasl dun1sdnnisisn

wazuuasdng wudn ineesnsinisldansiailienizinnzasiunisszuinveddsauaziuad deliaunse

I
! v Y Aa

AuANNTIEUIAvedlsAkazkiasld auiainisldansiiudnsnuaneaudaasiinadeaun niadndnuwag

Huslaa lnsineasnsdiulngliifinsdnalsawazuuadunias waziinnsdestuminiednisssuinves

LsALazkauAuAINg

nsdamsanudulewusiuiinaenuiianisdeoan

nsdanslsaiiddnvesdulawugiuiiuaey

Tumswdedulewusiufivasuluiiuiinassiios o s fimsssuintasisauaaned uazlsn
56 BsdsrarenunmEanEn 91nnsAdunsY 2560 - 2563 U1 MINERMAIENNSTRINTIATINS
inwasiainsszuinvedsaade 7.38 Wesldud dunisudnmunssuiBuonasnsnstainisssunued
TsLade 9.19 Wosldud (nwil 2n) drumsszuiaveslsasisi nas UM IANNTTNIBYVDINTAVINS
inwasHUMITEUInvedlsaade 3.78 Wesldud dumsiiiunsatnssuisveanunsnsdsiingszun
voslsaade 4.68 Wosldud (n il 24)

msdansuuasitdrdrvasdulewugiuiiugey

wuasddyfidrsrany InefiansanaTnnsnusLuauassesseanisiiate delugaeiiled
fuiuns wui TunssuAsnmsufinuasnsveansiivinisinuns In1sszuinvesnusuveuluiade
Winfu 1.91 fadie 3 ven iesnidudaiiiinsunnluseu Tnswusniigaade 2.88 fase 3 voa Tul
2560 WwagnunsszUInAan il 2561 Yseanal 1.48 fasio 3 von aeardesiunsALIUNTANLNTINIS
YounuATNINMITEUIATemdauveuluidoniiiy 2.71 fe 3 von laswusnnilgaiade 4.65 dasie 3
HOM UaTIUANAARAY 2.15 Gare 3 von Wefinsandaudd 2560-2563 awdiuldin nsdudunsnui’
yeanTuY annsanaUailsalfegeainane uaziinisszuinvesusuveulufidnindedauuanng
sgaiuldtalewSsudisuiuitnmsveanunsnslunng (nwdl 2a)

M3sEUIATesNaLlW WU Tun35138n15U R UANLITN15v09N513WINTNYAT N5 UIAVBS
wiagl adswinfu 0.84 fase 3 ven GsaenadosiunssuiivennumsnsdinsszuaveswAsli 1he
Windy 1.15 dasie 3 veaulefiansaniuTeuiiioulutied 2560 - 2563 nud1 nsuiBvenTivInTg
LﬂwﬁiﬁmiizUﬂﬂ%mngﬂlwgﬂﬁjﬂwhﬁU 1.72 fasio 3 van waginsszuiamaniade 0.41 o 3 ven
duNTINITVBUNEATNINUNTTEUIAGIARLAAY 1.55 Fasie 3 Ban uaznanLady 0.72 fase 3 von 9
SeiSsuiieulunng Yaguiulddainmsduiunsmunssuifvesnainmaneasaunsoansedunis

szurnvaaaginaslAuINnINNITALINNNSINNISVRNEATAT (AN 29)
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MsiaHarEamaNssIAsnsIAnMsnunsTiltuziuiensufoRluudasgninuasnslésunandnd
flesifudfnaiiade 84 Wosidud dmdnuandniads 1.66 Alandy AINLEITOUNALRAY 45.79
WURLAS ANuUEeneds 1.04 lufuns S1uIUnaueas 12.40 ndu wazWosifuivaudad
avaneildleds 13.91°Brix ludiuwenisuanaunssuisveunensnsasldsunananiithuesduiianas
Wwae 75 Wesidud wasdiedidusinnafineudsainane wWesusinaiiade 1.56 Alansy Aue)
soUNaLRAY 44.37 WwuRwns Aurudenads 1.04 wuiwes s1uiunaueds 12.30 nduesidus
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VSN nuHaNARTIAAAIAMAITWHA
USsnamanasilsyunnmsiannganmiandnnnsnisvenaAnmansidnananssinde 106
war ey efiasanmnanmHaRGsUITIANTA 1 911U 50 NA 1SR 2 ST 33 KA Lag 1n3A 3 $1uu 20
wa dunandndldmnsniasinumsnslinandnsiuiade 81.5 wa Wloflasanmun uAmHaREANUIY 1N3A 1
$7u 30 HA 1N3A 2 1T 29 WA UAE 1nFR 3 S 23 WA TuvauETid s 1wemanaR (YIELD GAP) wenmna

AaUER 1A 139 1 IAEMERHEREATILIU 24 @ 1N5A 2 T 4 KA WAENTA 3 I -3 B (RS9 9)
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a

funun1sanuazseligns
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inemsnsiniy 87387 umsesuset GagandluaeiriiuazAusanu Wesninumsnslatevanvaneges
uaevianeasa udliissstuianmsvesdilemugivfivae e ihsusifisusdumsinusiisionondona
gemi Wesmninuasnsliideeiimaseiiss uaslumssdadaloiugiiuiivaeuniisuushansalysnsdu
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M13197 9 USHnaunanansiedunfnnuAnN NG wazdIuiaamananduloRugiuTtag 1IN T TUIBRULTILAENTTUIBINYAINS

- a1 (Wa) N3A 2 (Na) n3a 3 (Na) 39U (WA)

v DOA  FARMER YIELD GAP DOA  FARMER YIELD GAP DOA FARMER YIELD GAP DOA  FARMER YIELD GAP
2560 42 28 14 40 30 10 24 20 4 106 78 28
2561 50 28 22 36 30 6 18 24 -6 104 82 22
2562 58 32 26 32 32 0 16 20 -4 106 84 22
2563 64 32 32 24 24 0 20 26 -6 108 82 26
\de 54 30 24 33 29 4 20 23 -3 106 81.5 24.5

AT 10 Fununisndn eldanSuassnadunaneuuusoduy
o/ 2560 2561 2562 2563 et
DOA FARMER DOA FARMER DOA FARMER DOA FARMER DOA FARMER
HANG® (Wa/fu/T) 106 78 104 82 106 84 108 82 106.00 81.50
$18ld (L /duA) 21,000 14,900 22,200 15,500 23,800 16,000 24,800 15500  22,950.00  15475.00
FUNUNINER (U m/au/) 730.84 873.87 730.84 873.87 730.84 873.87 730.84 873.87 730.84 873.87

Ausesaussis/non/sa 30.82 13.41 30.82 13.41 30.82 13.41 30.82 13.41 30.82 13.41

Ausedeaiumdndngity 30.82 30.82 30.82 30.82 30.82 30.82 30.82 30.82 30.82 30.82

Aansiniiesiumdndngig 1364 13.64 13.64 13.64 13.64 13.64 13.64 13.64 13.64 13.64

AdeduniduagAs 48.40 72.60 48.40 72.60 48.40 72.60 48.40 72.60 48.40 72.60

AdeiniluazAuse 607.16 743.40 607.16 743.40 607.16 743.40 607.16 743.40 607.16 743.40

518lfgns (Un/du) 20,269.16 14,026.13 21,469.16 14,626.13 23,069.16 15,126.13 24,069.16 14,626.13  22,219.16  14,601.13
dnsndunanauunusaduyu (BCR) 28.73 17.05 30.38 17.74 32.57 18.31 33.93 17.74 31.40 17.71
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nsnAaedFas MsAnunszzivanzaudansiiuifsdulausiuiinaenuudaziuluseutnisuan
FndenuUasannunsnsves wisiadni a uas Thuawi 31/1 wy 15 suanasdiies 81ne
Uil Saminunsadsssusy Afauuas X 08°34'209 Y 10008093 Gedudulediony 6 U fin1s
Jansquasuiiruariiuse nslinandndeudrsainane Tnowuinaenuiu 50 wWesidud etuil 15
nuAwg 2560 LiuiAeadlewlofiony 180 195 210 225 uay 240 Jundsnenuiu 50 Wedldus (DAA)
INAITANYINUIIAT growing degree day (GDD) ﬁuaﬁﬂa‘ﬁ'Lﬁ‘uLﬁmiul,wiazsdaqmqﬁml,ﬁﬁu
Tagazilan GDD Wiy 2882.1, 3128.3, 3372.4, 3611.3 uay 3845.1 muadu wafiiuiAedlulsazeas
ogilminuauasiolndifesiu nafiflorgnisfuieruinaedaininuadng (L disdu dwiuaid
a* wud1 ogmafuiniifisdudasiifinautosas @ATuranac) dudd b* axfuultnfissnniu
@EwBoafindu) drudnuiia L a* b* Liflenuusndieiu Uiinavowdsiiazaneld (75s) lunadid
91gn19iAuIAEY 180 DAA Tantesiian dauvTunansaiilnngald (TA) lukanfiongnsiAuiien 180
DAA fidngafign Ao 1 Wesidud dulefifongmafuidsafinduazdvimunsadlnmsaldanas og
589319 0.5 - 0.7 Wosdud msliazuuuanufisnelalaesiuvedduilng wui dulefifongifiuiien
195 DAA fiAzuuugean 7.8 Azuuu sosasn fe dulefiflongiiuing 210 uaz 180 DAA Tazuuuwiiy
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Abstracts

This research aimed to selection of Durian cv. Sa Li Ka which growth, quality, and high
yield in the upper south and transfer knowledge and technologies on D. cv. Sa Li Ka cultivation
to the farmers. The experiment was conducted at Phang Nga Agricultural Research and
Development Center, TaKua Pa District, Phang Nga Province, between October 2015 and
September 2021. The trial followed the Randomized Complete Block Design (RCBD) method by
repeating the method four times to compare the four clones (PN 1, PN 2, PN 3, Thong Tum Tua)
and two control varieties (Durian cv. Puang Manee and Durian cv. Long Lab Lae) The plant
growth measurement was taken to identify the stem diameter, above-ground plant height, and
canopy diameter. The finding revealed that the five-year-old durian trees ‘before fruiting, the PN
2 breed, were well flourishing compared to the two qualified varieties. Its stem diameter was
11.45 cm, 426.98 cm in height, and 298.38 cm of canopy diameter.-All'six varieties and clones
had no significant differences in the canopy diameter. Moreover, the transfer of knowledge and
technologies of cropping D. cv. Sa Li Ka had improved the knowledge and understanding of the
farmers 89%. Farmers can practically apply the knowledge on their farms and become a

learning center for other farmers in the community. In"addition, the farmers were significantly

satisfied (X = 4.90, SD = 0.09) in terms of the services of the staff, provided facilities, training
venue, and the process. The technologies transfer process was appropriate, concise, community

inclusive, and expansive.
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Abstracts

Research and Development project of Champedak Varieties in the Upper South. The
objective was to compare the Champedak clone in the upper southern. to obtain good
potential Champedak cultivars for transferring and expanding research results including the
conservation of local plant genetics in the southern region not to be lost. The experiment was
conducted in the plots of the Ranong Agricultural Research and Development Center during the
year 2016 -2021 by planning 10 replications of Randomized Completely Block (RCB)
experiments. The Champedak varieties selected from Ranong, Phang Nga and Nakhon Si
Thammarat provinces were selected for 10 plants. A comparative study of Champedak species
in the upper southern region, Phase 2, found that the 6-year-old Champedak-in each plant had
different stem growth, with the RN.10 clone having the largest trunk diameter at 12.07
Centimeters, followed by RN.6 stems with a trunk diameter of 11.83 Centimeters and
Champedak's RN.1 trunks with the smallest trunk diameter;.at 11.49 Centimeters, respectively.
The highest was 761.00 cm of RN. 10 clone, followed by the RN.8, with a height of 723.13
Centimeters, and Champedak, RN.4, with the lowest height,at 684.00 cm, respectively, It can be
observed that Champada RN.10 clone selected from. Takuapa District, Phang Nga Province is
able to adapt to the environment better than other cultivars, and have the best growth.
Resistant to environmental changes and. resistant to the destruction of diseases and insects.
There is also a prototype plot to.be used as a learning plot for farmers and other interested

parties.
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A13199 1 uansARRgvasuInuRIAUdnatsa1dudUIng ey 1- 6 U

GULTY L vuadusNAUINaNEITY (BURLINT)
a0unY

(Clone) 19 2% 3¢ 41 519 61
JU. 1 2UNBNTEYT JININTEUDS 1.17 2.98 4.52 6.88 9.53 11.49
SU. 2 UNBNTTYT JININTEUDY 1.60 3.05 4.54 6.84 9.51 11.80
JU. 3 2UNBNTEYT JININTEUDS 1.67 3.09 4.65 6.95 9.65 11.82
SU. 4 SUNDAWANT I TAUATATTIINIIY 1.44 2.98 4.60 6.90 9.71 11.69
JU. 5 FUNDANWANT T IAUATAITIINIIY 1.62 3.09 4.58 6.88 9.64 11.62
JU. 6 SUNDAWANT I TAUATATTIINIIY 1.67 3.04 4.63 6.93 9.76 11.83
JU. 7 SUNDAANT I TAUATATTIINIIY 1.71 2.99 4.53 6.83 9.65 11.79
JU. 8 sunenzin Sminman 1.50 3.16 4.68 6.86 9.61 11.73
JU. 9 sunengin Fminman 1.83 3.02 4.43 6.73 9.53 11.67
5. 10 sunengin Fminman 1.94 3.25 4.83 7.12 9.89 12.07
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M13197 2 UaRARREYRIANGITRUTIUAE 191g 1- 6 U

GRETY L AN (lWUALAS)
sga1uninu

(Clone) 13 2% 39 49 59 61
JU. 1 21LNBNTEYT JNINTEUDN 149.77 391.66 636.10 671.66 695.55 720.00
JU. 2 BUNBNTTYT JININTEUDY 117.22 349.44 602.77 638.33 663.33 684.44
JU. 3 21LNBNTEYT JNINTEUDS 150.20 387.50 609.50 644.00 670.00 693.50
JU. 4 HUNBATUENT JINIAUATAITITUIIY 125.20 368.00 603.00 638.00 661.00 684.00
JU. 5 PUNDAUANT JINTAUATATETINIY 132.30 364.00 607.50 642.50 666.50 691.00
JU. 6 SUNDAUANT I IAUATAITIINIIY 137.20 374.50 617.50 654.50 679.00 702.50
U 7 HUNBANUENT JIWIAUATAITITUIIY 133.66 370.55 610.55 646.66 673.88 698.89
JU. 8 Sunonvill Taniawan 156.75 404.37 636.87 673.12 700.62 723.13
JU. 9 Sunengitn TmdaRan 128.92 370.00 622.14 660.00 683.57 708.57
5. 10 Suneneialn TmdaRan 217.60 440.00 677.00 710.00 735.00 761.00
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M13197 4 uEAENEBLTNgIUIMNEIYaHaT AL

anwauTaugIUIMNeD
Wug
JUNTIVBIE dvouile dvaaUden dnwazdana AN

1.1 NAY) YO 16 A \We0udw aul TAVREY
.2 NAY) Y 13 A \Weoudw aul TAVEY
U3 NAY) YO 15 A \Weoud aul TAVEY
U4 NAY) YO 16 B Qe EGEN aul TAVEY
1.5 NAY) YO 15 B LU ULNRDS aul TAVEY
JU.6 sUl Y13 C Weuvies qu v
U7 NAY) YO 15 A WU ULNRDS aul TAVEY
.8 NAY) YG 12 C \Weoudw aul TAVREY
1.9 NAY) Y10 A \Weoudw aul TAVEY
51.10 NAY) YO 15 B WU ULNRDS aul TAVEY
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A15199 5 uansaneazUszIusveUng

anwzUTLITNUY

Wug GERHERD dwdwa dwdnwden  dhwdnidle AU wWasiau dadnida  AawaY Fuaaile
(w3.) (nn.) (nn.) (nn.) wWaan (v.) \ilo (nn.)
JU.1 a4 3.75 2.0 1.75 1.0 56.37 73.04 28 YO 16 A
JU.2 34 2.3 0.7 1.6 1.0 53.51 96.71 28 Y13 A
JU.3 40 3.2 1.8 1.4 1.0 46.36 58.75 28 YO 15 A
U4 34 24 1.13 1.26 0.7 62.33 93.97 28 YO 16 B
JU.5 29 1.6 1.0 0.65 1.2 39.08 60.44 28.75 YO 15 B
JU.6 46 4.6 3.04 1.6 1.5 36.18 103.54 25 Y13 C
U7 36 3.3 1.8 1.5 1.0 54.51 93.37 28 YO 15 A
3U.8 34 2.9 1.3 1.5 1.2 57.58 102.92 28 YG 12 C
JU.9 35 3.0 1.4 1.6 1.3 51.23 59.45 25 Y10 A
3U.10 39 3.3 1.6 1.6 1.3 60.17 83.66 27 YO 15 B
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Abstract

Research and development of Tongkat Ali (Eurycoma longifolia Jack.) Production in the
Upper South. Implemented from 2016-2021. The objectives of this study were to survey, study
and ISSR identification of Tongat ali in the upper southern region and develop production
technology that are suitable and provide high levels of active substances. The research
consisted of 3 activities, 5 trials. The results of the study were as follows: The surveying and
study on botanical characteristics and Eurycomanone substances of Tongkat Ali in the Upper
South. The study collected from 8 planting sites in Chumphon, Surat Thani, Nakhon Si
Thammarat, Ranong, Krabi and Phatthalung province. The survey can divided 2 types of soil
type. 1) Rough soil type. There are soil, sand and sandy soil. Which'is:a coarse soil with low
water or nutrients in the soil and quite acidic to very acidic. 2) Medium texture soil type. There
are soil, sandy loam and sandy loamy soil. Which is a soil that has the ability to yield high
plants. That soil is quite acidic and very acidic. Study of species characteristics by recording
some botanical information of Tongkat Ali. The result shows that trunk diameter averaged 0.75-
2.31 cm. The average root lengths were 67-120 centimeters. The root diameter averages were
0.9-2.47 cm. The root dry weight averages were 14.6-244.6 grams. While analyzed the amount of
Eurycomanone substances from the root of Tongkat Ali. The result shows the amount of
Eurycomanone substances averaged 57.84-115.65, 57.84-169.74, 99.40-172.79 and 152.46-208.27
gram per milliscram, respectively ldentification of Eurycoma longifolia Jack. in Upper South
Thailand for genetic diversity in natural areas. The result, height was between 157.33-260.00
centimeters, trunk diameter was between 10.44-19 .56 centimeters. Leave was pinnate
compound leaves, ovate, cuspidate, obtuse and entire, average number was between 20.00-
42.33 leaves per tree, 22.53-33.73 Sub-leaves per leaf, color of top leave was between 137A,
137B, 137C and 144A, color of bottom leave was green about 1458, 146D, 147C and 147D. The
stems was light brown to dark brown. In addition, detection of DNA molecules by ISSR, it have
21 primers for gave clear DNA bands from more 4 band, total band have 166 and gave different
band was 118 DNA bands, or 71.08%. There are sizes ranging from 100-1,400 pairs (base pair).
The most number DNA-band by UBC835 primer, total band and different band 13 DNA bands.
The relationship chart by dendogram, it can be found that the three groups into groups 1;
sample 1, 2, 3 group 2; 4, 5, 6, 10, 11, 12, 16., 17 and 18 and group 3; sample 8, 13, 14 and 15,
and a similarity index was between 0.37 to 0.93, sample 2 and 18 have the highest similarity

index but sample 14 have the least similarity index. Study on the effect of planting material on
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growth and active substances of Eurycoma longifolia Jack under greenhouse conditions in the
Ranong Agricultural Research. It was found that the planting process using loam soil mixed with
sand soil had the best growth. It has a trunk diameter of 47.53 mm., a large taro plant height
358.16 cm, a taro root fresh weight 657.2 ¢., a taro root dry weight 343.72 ¢. and active
substances of Eurycoma longifolia Jack contains 396.64 micrograms of the active ingredient.
Study on the effect of spacing on growth and active substances of Eurycoma longifolia Jack
under mixed para rubber conditions. It was found that the Using 2 m spacing between plants
showed relatively good growth prospects at 4 years after transplanting. It has a trunk diameter
of 40.91 mm and plant height 297.75 cm. The root fresh weight 351.60 ¢ and root dry weight
183.70 ¢. while The amount of Eurycomanone substances contains 183,70 micrograms of the
active ingredient. Transmitting and expanding research and development of Tongat ali
production in the southern region. Collecting information and preparing documents for
disseminating academic knowledge, such as books and brochures for commercial Tongat ali
production. The preparation of a prototype plot to learn the technology of commercial Tongat
ali production as well as organizing an exhibition to_transfer knowledge gained from research at
the annual academic conference of the Office of Agricultural Research and Development District

7, Surat Thani.
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Abstracts

Thailand was the one of the highest world’s biodiversity. At present, the biodiversity of
plants and have been reducing. The Southern of Thailand has a high level of vegetables
diversity where shows differently culture food those are different from other regions. The aimed
of this project was to select and conservation the potential local vegetables in the Upper South
area which can development for healthy food and to create a database of local vegetables
containing some botanical characters, agronomic traits, nutritive values and DNA barcoding. This
experiment was conducted between October 2018 and September 2020 for 2-year duration. A
total of 35 species of local vegetables in the Southern were surveyed and collection. Two of
each species with growth characteristics and taste that suitable for commercial' production were
selected. DNA barcoding of southern plant native species was investigated by using /TS, matK,
rocL and trnH-psbA genes. Thirty-five species were amplified by PCR method. All DNA
sequences were compared for species similarity. The results showed that the most success for
DNA sequencing as rbcL, matK, trnH-psbA and ITS, respectively. The DNA barcodes of /TS matK
rbcL and trnH-psbA could be identifying to species level within 25 species. Each of single DNA
barcode loci were separated for phylogenetic.analysis. The matK sequence was showed highest
potential of DNA barcode for identify these southern plant native species as followed by rbcL
and trnH-psbA, respectively, whereas /TS locus showed as the lowest capacity to species
classification. Two DNA barcodes of matK and rbclL were more efficiency for identify seed plants
while rbcL and trnH-psbA loci should be using for identify seedless vascular plants. This study
was indicated that to ensure the plant species identification should be selecting DNA barcodes
that suitable for each-plant groups. The study on the nutritional values, namely the moisture
content, ash, protein, fat, carbohydrate, and total fiber were found that Blyxa octandra Planch
had the highest moisture content (97.28 %), Lasia spinosa (L.) Thwaites had the highest ash
value (2.6 2% ), Piper sarmentosum Roxb had the highest protein and carbohydrate values
(3.42.% and 17.57%), Etlingera elatior k.schum had the highest fat value (0.80%) and Paederia
linearis Hook.f. had the highest total fiber value (4.86%). The surveyed of native vegetables to
create a database were found that 35 species of local vegetables belong to 23 families were
enumerated. The family that has the most common plant species is the Zingiberaceae found a
total of 6 plants, namely Alpinia zerumbet (Pers.) B.L.Burtt & R.M.Sm., Zingiber zerumbet (L.)
Roscoe ex Sm, Etlingera elatior (Jack) R.M.Sm., Amomum verum Blackw., Amomum villosum

Wall. and Kaempferia galanga L..
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fa o v [ fa o

neasnszd audifouazimuinisinensniie audideuasimuinisinunsgiugsonil qudidoua

Y

ee

fa o v fa o v fa o

WAILINITNYA TN AUGIVYLLASNAIUINTITLNYATYUNT AUGIFYLULASNAIUINTTINYATISUBY AULIULAY

Y Y

[y v P

WAIUIN TN BATUATATEIINTIBUALEUNITEUATNAIUINISIAYAT LUATl 7

¥ (% '
v A IS =l I fa o v

2. vnsugn iusassiunuiudiivdniiuiieaniald aeluiungudideuasimuinisnuns

9 Y

D¢

v A A

Tuwanunnaldnouuy 91U 35 vliaiy wazdndenargiugiviniuilewniald Ingdnivinag 2

v & ay v a A ! X A Aa W
a']?J‘WUﬁq V]IVIN@N@GW]QQ LaEFDUAUBINDANTINANUNUANNUAINLANAINU

Y

v J o

4. \iusegneiudiivdnusazeiin Inedwegrsivinaneiugnidnvaziudiuig 2 fegnse

FUANYET NINTTUNA 2 3. way 4

(%
fw A A

5. AnwAdueuislaniianisseyrinvaaiuginiiuiies lnaiiusmegaiugilaainnisdnden

]

£%
S v

PUSNYULLAUINUIU 2 A08190TUANY ALTUN1SAIL
- drdhednslufiviiuiiosnaldunainfdulenieis CTAB m1uiSves Cuberson and Crespo
(2002) TaetmssuluNwUssunas 20-50 1aaNTU way stainless steel beads U1 1 NaaLUAT 31UIU 10

e Tdaslunasslulaswunsianuuis 2.0 $adans wilululasumal Wuat 1 ud anduildus

FeLAI9 Mixer MM 400 Tagadud 30 1850 1Wulan 2 uiinseaunindlegnsazazden Ly CTAB
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extraction buffer nasnaz 400 lulasans wag AN 5% (w/v) PVPP (Polyvinyl polypyrrolidone) 100
lulasdns ntutuiigamgil 70 ssmwaldoa 1Wuan 30 Wil Wuansazaneaaslswesy/loluieda
weanegea (Choloroform / isoamyl alcohol) Tudnsnau 24 : 1Usu1a 500 lulasans waulidiu

Tneldin3oagmanans (vortex) Jumiesiinnnuida 10,000 seusowndt Wuran 5 undl dwdaiﬂ,aﬁag
suuildlunaonlulasiwunsiinasnlniidoncdiila 3 wh a8 CTAB precipitation buffer Jumies
fimuEa 10,000 seusiewndt Wuan 5 it wdwlafdliivdeifismeneu Wiuaisazats 1.2 M NaCl
U305 25 lulasang wisazatonzneou Wy RNAase buffer aaududu 10 w1 U3ues 3 lulasans
wawifiy RNAase A Aududy 10 fiadnsusefiaddns Usuns 2 lulasdns walidrdulngldiedoanuen
Wesans (vortex) Unflgamndl 37 ssrnwaldea Wuan 30 wiil linazats 1.2 M NaCl U3ums 370
lulasans mniudnasavaronaslsvesy/lolueia woanesed (Choloroform 7 isoamyl alcohol) lu
Sn5dau 24 - 1 Y3uns 500 lulasans Bnedawanliiddulneldiedead wWavans dumisefinnus
10,000 soUROUT LHuan 5 unit diwdwlafiegduvuldlunasalalasidunifindvaenlnl iy

a1

a1sazae 2-Iwsniuea (isopropanol) Usunad 0.6 win wesuSunsdadlaluinaznasa (@ddula 100

a

lulasdns auidin 2-Insniuea 60 lulasdns) Juwiesinnuss 13,000 seudeuil Ngumqll 4 o9
= <3 =1 1 Q’J v = a al 2 2 & @ I3 a
wared Lunan 15 U waiulanslimdaieawenau ARAUeNIUeaAUINTY 70 WasiEus Usuing
500 lulasdns Juwieaniaanuds 13,000 seudeuil Mleamnd 4 esewaided WWuaan 3 Wil indu
Taia Mangnauliuingumgiives udnauisendo Ysuins 50 lulasins iiearalenznoudue

wazAusnEasazansmdueluan NLILTe -80 par AL d

a a a g Y adas ~ | aaa Py ¢ v A a o

- inUSnafeuemeIsigersinawisudunauuisefigens Al Aduesuwuy (50 w1l
nsu/lulasans) 2 lulasdns, 10X PCR buffer without MgCl, 2 lulasans, 25 mM MgCl, 1 lulasdns,
2mM dNTP 1 Tulasans, Insiwes (20 uM) eggaz 0.5 Tulasans (USLIMBU ITS, rbcl, trnH-psbA uag
matK fakansly 9151991:1), Pu DNA polymerase 8%@ Vivantis (5 unit) 0.1 lulasans Tuufazen
nanua 10 lulasdns laoalusunsuni9v1eueeaadas Simpliamp themal cycle #9il 94 8961
WALEE 5 W A1WIN 158U MUY 94 DIALTALTYE 1 WY1 52-57 e walded 1 Ul kay 72 89dn
WALEE 1 W19 97U 35 59U INUUAIN 72 DIAGALTEE 5 U 1 58U WAIRNSIFADUNARIEAD
B1aalnsln33a (electropholesis) Inan1suenTudiumdueuusznlsaiaa 1.5 wWosidud Tu 1X TBE
buffer Ay SERVA DNA Stain G USu1m5 0.1 tulasansseaznilsaaa 10 Jadans tneglansewalndin
AUReANY 100 1aan turian 30 uil wasldBudiumiouonInsgiuauin 100 bp + 1.5 kb DNA
ay 1 a & d' a d’{ 4 [y d' ¥
ladder #5739@aUVUINTUAIUALD UL TLAATUNETAREITANTT ITBEAANNENIARY 312 WIlULAS taeld

wiosiulauasdansililewan (UV-Transilluminator) kagduiinammenasdangsuiaa

127



A13799 1 dlwsiesdmiunmsiasisianduiiandlolnauiianeu ITS, rocl, trnH-psbA waz matk

ddu dumisdy  Tolnswes aauiiandlalng 5)’- 3°( LONE1581989
. - ITS1 TCCGTAGGTGAACCTGCGG White et al., 1990
[TS4 TCCTCCGCTTATTGATATGC White et al., 1990
roel rbclLa-F ATGTCACCACAAACAGAGACTAAAGC Lavin, 2003
rbcLa-R GTAAAATCAAGTCCACCRCG Kress and Erickson, 2007
3 trmi-psbA trnHf 05 CGCGCATGGTGGATTCACAATCC Tate and Simpson, 2003
psbA3'f GTTATGCATGAACGTAATGCTC Sang et al., 1997
q matk MatK-1RKIM-F  ACCCAGTCCATCTGGAAATCTTGGTTC Ki-Joong Kim, pers .comm.
MatK-3FKIM-R - CGTACAGTACTTTTGTGTTTACGAG Ki-Joong Kim, pers .comm.

a < o

- Jnananndensu1vinliusanse

q

28%M FavorPrep GEL/ PCR Purification Kit Bvie Favorgen

1%
v

aeil i@ 50 lulasing wLdn FADF Buffer 31uau 5 win Ao 250 lulasdns waulvidniu oo
vaamadldasly FADF Column dnlutumieanainuda 11,000 x ¢ w1 30 319 Redula drenedul

728 Wash Buffer Usu1ns 750 lalasans duwieefinanuda 11,000 xg w1y 30 3wl fediula wddu

a a

ADRUUIALTAIDNTOUUIUY 2 WP Enenaaulldrasn 1.5 Nadans Masn i NNUUTENANAANTB15A ¢

aada

Elution Buffer USu1m5 40 lulasans nsiadounani@isdianlnsluida (electropholesis) lngnen
wawdnfidens 2 lulasans adluwsiuuernilsans Tuofdudlu 1xTBE buffer THusaadeulniin1oo
Taad 1uiian 30 ua#l doudae SERVA DNAStain G Jufinwaufduiedlsyaaionin UV
Transilluminators ANUAINEN S RTeAsH ldaInM SR USRS W msNeuS ey 1TS, matk,

rbcl, trnH-psbA wag lUmnsiaiiasaziainuiiaalelng

o Y a

5. haruihndlelndldivSsuiisuievarauadigaisiuvesdamuiiailelviuassyyainy

£ a

gniesvosrlinvlugiudesa GenBank Aelusunsy Basic Local Alignment Search Tool (BLAST)

g &

PntuheszimnnsziazUszansamluanuanumuizanlunisldduibueuisiaaly
MsIndLunYnuAasyln

- haduindlelnditliuiiengianuduiusmeaiugnssuvesivdniudiosneldudazada
A28n19%11 DNA alignment a8lusiasy MEGA 7 @51929A21UTRIUINITU9INENA2835 maximum
likelihood ¢elUsunTa RAXML tiledanguniseynsaistuuasBudulssansvesdidueurildausay

a 2 v o w a P s v & a & Y Y ! a v A
UILItU I@IEJﬂWiLﬂ'UsUaﬂiljﬁﬁ']@Uu’]ﬂﬁi@l%(ﬂws{fﬁLUU@ILE]UL@‘U']%IV‘W@IGU@QWSUNﬂLL@a%%u@lﬂugqum@Ha LANBATT

6 o

asrvaeudoundunaznsfoulosoys LnaasIusIuiug anvaznangnumans wazflduevesiivln

3

NuUlipan1Ale 1L 35 ¥in

£%
v A

6. AnwrAuAImMItaruIN1TNEUsElegdeguain draeiugnvdniiudiesnialantiuns

q

Andanun 91w 35 silediy ylnaz 1 areiug lnenuiedsiivnimidnaniedas 300 nsuTuly
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¢ 1

ntunluIesgiauAIm1ATEINTg TIRen1535n19 s 1ETUSINAILTL TUSAY 101 (AOAC, 2000)

9
[

wagdinsnevideleviaonun (AOAC, 1990)

T
U a a

7. davidegreiudliiviuiiodudiegrmssalddneds seydeyadnvauziieadesiuia e

]

[
LY [ o Y 1

[ 14 | @ 1 v A v A = k4 14 a A
ﬁ]ﬂLﬂUiﬂH’Wl’JBEJ’Ni’JUi’JZLIL‘U‘L!ja’]u‘ﬂ’e]%a IWEJ?NG]’J@EJ’N‘WUﬁqW‘UNﬂ‘WULiJ@Qﬂ’]ﬂiW Wi@iﬁ’]ﬂa&@ﬂﬂw%tﬂ
<Y aa o 6 A
LﬂUiﬂU’Wl’ﬁUWWﬁﬂm“ﬂW‘ﬁ

a

8. dnvhgutdeyaiuginiiuilasluiiuiiaaldnauuy Usenausiedayalieinnnig lawn anvae
VINGNUAIEAS ANYAZN1IN15NYAT Uz iRily auamislaruinisniivselevinegunin Aduie

uslan gildyariutiuresiudiniudeduiunaiale
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NaN1INAaDILazanUIY

[
v A

NaNTTuN 1 81533 5UT ausnY wazAndoniugiulnuliaenalsd
AU SuTwivdniuleniald J1uiu 35 via lneaudideuasimudamindieg
dinideuaviaumsiness wefl 7 535S umue (Momordica Subangulate BL.) W1l

fa o/

(Paederia foetida L.) ®afu (Colocasia gieantean Hook.f.) 81u8 (Coriandrum sativum L.) ALY
waziaINSinusaIego1d T1uTauiug dnsi (Limnophila rugose Merr.) in@ex (Foeniculum
vulgare.) Bnwiu (Marsilea crenata) Wiwves (Kaempferia galanga L.) AUEIREMAHAMLINITINYAT
WA SWTIWHUG 153 (Amomum villosum Wall.) awa1dnu (Etlingera elatior.) fnge (Diplazium
esculentum) #in3u (Monochoria vaginalis) ALEITBWATTAINNTNEATYUNT FIUTINRUG ST
(Stenochlaena palustris Burm.f) n5e31U (Amomum krervanh Pierre" ex) qﬂlﬁﬁm (Arisaema
petiolatum Gagnep). uys¥Aun (Momordica charantin Linn) AUEITULATNAUINTNYATIEUD
WS Uawn (Alpinia  zerumbet) dunu (Oxalis corniculata L.) Fnides (Polygonum
tomentosum Willd) #ndas (Blyxa octandra Planch) @WEITeMATNAILINITNYATUATASEIITNIIY
swsuiug #ndslve (pomcea aquatica Forsk) Uaun (Centella asiatica (Linn.) Urban.) vewg
(Piper sarmentosum Roxb.) uau (Colocasia Esculenta Sahott.) vﬂuﬁ‘{’fﬁLLazﬁwmmiLﬂwmﬂisﬁ
i’JUi’J@Jﬁui wd (Leptocarpus disjunctus Mast.) AU (Lasia spinosa L.) Thwaites) nz#io
(Zingiber zerumbet (L.) Smith.) &y (Columellia trifolia Merr.) UagaudITeuasNALINITNLYAT
Q4R FIUTIUNUG fnideu (Cleome eynandra.) wandun ( Capsicum Frutescens Linn.) Fnaumi
(Launaeasarmentosa.) wadasm¥. (Limnocharis flava (L) Buchenau.) nsuABy  (Hibiscus

Y

sabdariffa L.) dnn1aunian (Gynurapseudochina DC.) wazdnnszian (Neptunia oleracea.) #inun

saa o

UanAnfeniugnianuuegd uaslifnenmimuigaulaefinnsanaindnuaesiuesaienug oua n1s

]

WIAULR nandn g nau wazsawid Wuidesnisvesuilan wnzunnsimugiugugnnianisen
19 ueazanunaunsasaasnta vinay 2 @a1efu FusazagfuillradsIusILLANF1TY LRieaunsL
70 @gfu
a a = a ) & o a a8 o A a v
AANTTUN 2 NISANIADULBUITIAN LAZNITHNUSNEIRLDULBVIINTRNNULALBINALA

I3 a & v aa = % d’f = =1 [

1. MaNuTImTIUAdueuazainfduevasvinuiloanald Anwiteya DNA barcode uay
MAusnERuevasivdnfiuiliosniald Al9a1nn1ssIusuwazAnaaniaswIL 35 vl vieay 2
Y | Y | & a g A v vvo - a & P a g a o & w
f79819 521 70 19819 FaadueNana e lUdnwAdueuisiaaLazAduLednad LU Y luanIw
wiuds -80 sarwaidua Wanuilumegeddeliluswimsdeiudiivuaygdunsd nsudynisinens

2. MANUSINUALD ULVRIAEULEUISIARMIEAS PCR  1lavaaadiuuSunumdueausumduy
WUISLAR ITS, matK, rbcLuag tmH-psbA meuwaliaiigesiagldelnswes wuitaunsaiuysunng

(% L3

Bueldlufena 70 feg1e Fadndamigeisnaunsaiiuvsualateunanananeiu sad 1. fmris
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g ITS moglnsiwes TS AU ITS4 wuaUseanns 750-800 ALUA 2. unitady matK feelnsiues
matK-1RKIM-F fiu matK-3FKIM-R vu1aUseanns 1000 akua 3. sduniadu rocl meelnsiues rocla-F
fiu rbcla-R vwnUszaas 600-700 ALUE Wag 4. AumaEy trnH-psbA saglnswes trHf 05 Ay
psbA3'f yuAUsEINM 500-800 ALUH

v a

3. MFIATIEEAIRUTIRAl A AR Mg RiTeNS  A1NTIATIEIINdIRuUTIAaleneveg

a v L3

NAnSuTRGesTlFanFiBueunsTansuvus ITS matK rbcl wag trnH-psbA WUl @1unsatingigy
awutiandlelvaladnuiu 255 1@ lewn ITS 99U 57 1du matK 97u9u 66 Ldu rbcl 112U 70 LU
WAy trmH-psbA 1w 62 U Fwandunsned 3 wasdlowioufisuanudisalunmsifinduiuuas
Annwvidduianglolnd wud Budumis rbel fonamnuduianiigaAndu 100% assaunde
matK waz trnH-psbA flenanudsandu 94.5% waz 89% auddu lutnugAigusums TS &
TonaeudSatiosiiandndu 81.5% Fedfufuuwldunnduhumididuouildadivosiumi
bl Tastumids TS Tlemauszaunnudesnindumiedug ervvdiunasnannnsdudouveddlul
adwe mallidumzvesglnswesiuaiais aruilisumzveslnsmosinlidiumisiuannimis
Mumivionsiinannsfisivasiuvesinsweslivanetsiudaytisiivunaldwinfusagsunasieiull
inndedeiliamnsaivdiuundeliannsatesfiuruinvesuauiiduefiudiaiudnonls el
Tausasunadduianalelndldndewsiunnafisnulddlidanuindededonsfadyyianiseu
nalidnaunasiidyyadusuniu
4. Mmylaseiteyafidueuislannaseuiieunnuadieaieiuresiduiandlelndiu

§1utaya GenBank Yosiasinfiuilosniald I sAnAEueUITIARUSNMB LR UYLS ITS, matK,
rbcLuay tmH-psbA vasfieinifuiiosnialsita 35 ¥ia S1uau 70 Fegh Tnedeuadduianalelnd

YosRdweUIsIAn luusazig1uavAIAuAd1endiulunsszyTladiv

Aanssud 3 nsAnwaAInIstasuINsNiUslevildeguawvasunuiiaaniald

nMsfnyAuA N sisiniulisaniald 1w 35 sl lekanwisewialuil

A5199 2 99AUTENAUNMBALNYRNNULTBIN1ATA 371U 35 YLANY

518Ms  faegedn Ay Wi TUshu lusiu aslulamsn Belevienun
1 UBUINM 94.364 + 0.28 1.069 + 0.02 0.48 +0.01 0.05+ 0.01 4.037 0.737 + 0.11
2 YENG 79.952 £ 0.48 2077 +£0.02 3.42+0.01 0.08 +=0.01 17.571 1.653 + 0.53
3 TJaun 86.946 + 0.66 1594 + 0.17 187 +0.01 0.08 +0.01 9.510 1.518 + 0.25
q ﬁﬂﬁqﬁm‘ma 84.852 +0.93 1563 +0.12 222+0.01 0.29 +0.01 11.075 1.687 + 0.38
5 49 97.282 + 043 0.691 +0.09 0.74 +0.01 0.25+ 0.06 1.285 0.983 + 0.03
6 Lgaﬂ‘l:lgﬂ 91.070 £+ 0.67 0.930 +0.20 0.83+0.01 043 +0.14 6.740 1.674 + 0.06
7 'LJGW’] 89.211 £ 0.38 1.038 +0.13 0.70 +£0.00 0.06 +0.02 8.991 3.742 + 0.87
8 ﬁﬂ?ﬁywi’m 91474 + 0.07 1.077+0.04 183 +0.02 0.44 +0.00 5.179 0.207 + 0.01
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51805 feghedin Audu 1in TUshu vty anslulawnsn alevianun
9 NANIAUAWY  91.500 + 0.11 1456 + 0.11 1.53 + 0.01 0.02 + 0.00 5.494 0.761 = 0.41
10 ﬁm??au 91.610 £ 047 1.241 £0.14 2.00+0.02 0.03 +0.01 5.119 0.778 = 0.008
11 W%ﬂﬁuﬂ 85.031 £ 0.21 0.833+0.02 213+0.01 0.53+0.04 11.476 4.175 + 0.45
12 ﬂixL%EJ‘U 87.401 £ 0.01 2341 +198 187 +0.03 0.28 +0.04 8.108 1.638 + 0.26
13 NNNZLAA 85.670 £ 0.63 1389 +0.04 296 +0.02 0.31 +£0.03 9.671 1.559 + 0.09
14 G]’]a{'jﬁlifﬂ‘@‘ 92581 £+ 0.21 1.415+0.09 0.92+0.01 0.10+0.05 4.984 1.160 = 0.15
15 Wa 93319 £ 0.20 0.575+0.00 1.39 +£0.00 0.14 +0.05 4.576 1.206 + 0.04
16 NI 83.968 + 0.23 2621 +0.21 1.83+0.00 0.26 +0.03 11.321 2.079 £ 0.10
17 neie 86.558 + 0.32 1.014 +0.01 0.61 +£0.00 0.22 +0.09 11.598 1.234 + 0.17
18 GHURTRI! 94413 + 0.16 1.779 £0.07 1.13+0.02 0.24 +0.05 2.438 0.388 + 0.08
19 185N} 92982 + 0.08 1503 +0.16 2.05+0.01 0.18+0.08 3.285 1.040 + 0.13
20 STRIRZY 85.438 + 0.33 1811 +0.12 161 +0.01 0.29 +0.00 10.851 4.860 = 0.10
21 guLe 91.968 + 0.16 1.389 +0.10 1.44 +0.01 0.19 £0.03 5.013 0.981 +0.42
22 20U 93970 £ 0.40 0.830 £ 0.50 0.26 £ 0.00 0.04 = 0.01 4.900 0.709 + 0.29
23 dunu 91472 +0.47 0946 +£0.00 1.52+0.01 0.12 £0.01 5.942 1.246 + 0.10
24 M98 90.419 £ 0.65 0963 +0.10 0.80+0.12 0.80 £0.11 7.018 1.990 = 0.36
25 BTﬂQG] 91.075 £ 0.40 1.535+0.22 2.28 +0.14" 0.36 +0.15 4.750 0.959 + 0.34
26 ﬁﬂéju 92478 + 0.66 1.028 £ 0.07 1.29 +0.11° 0.57+0.03 4.634 1.530 + 0.33
27 RnTaeu  91.859 + 0.56  1.047 + 0.13 094+ 0.12 0.29 = 0.09 5864  1.039 +0.35
28 NAWIUWY  88.011 + 1.58 1.381+0.18 153+ 0.4 0.28 + 0.06 8.798 3.054 +0.87
29 NAWsizwed  95.147 + 0.13  1.104 + 0.03 0.83 +0.01 0.03 + 0.01 2.889 1.832 + 0.44
30 B:IJﬂi’l"Lj;’] 92.415 £ 0.53 1.376 £0.00. 0.65+0.01 0.22 +£0.03 5.339 1.997 + 0.25
31 ‘Uﬂlﬁ&ld 92.656 + 0.02 0.827 £0.09 0.31 £0.01 0.20 +0.00 6.007 0.692 + 0.01
32 N3¢31U 93.447 + 0.32 1.557 £0.38 0.61 +£0.00 0.08 = 0.01 4.306 1.054 + 0.03
33 M%i%‘?l‘]}lm 89.475 + 0.22° 1.030 + 0.02 1.48 +0.02 0.20 +0.03 7.815 2221 +1.03
34 RN 90.298 +0.20. 1.328 £ 0.04 2.48 +0.03 0.08 +=0.03 5.814 0.955 +0.19
35 1572 84944 + 0.93 1 1.181 +0.00 0.35+0.00 0.15+0.01 13.375 2917 £ 0.67

nuewig vy sevarlagumin (guvdniden)

NNANITIATIENAMAIMNLAYUINTVOENNS 35 YHANUT

4
¢ d & v

A1ANTY ANNTUegluteTEnINTeYay 79.95 - 97.28 FedasllAAuiuangnre Seuax

q

97.28 599891180 WNLUSIEVBN kay dULNAY ANANTUSBYAY 95.17 Way 94.41 AINANU LN dA9Y

&

lugieseninedosay 2.62 - 0.57 lngnudn fnvuny TANIININTNGARAD TaEas 2.62 599A9NIABNTEIEY

<2 S 1 v

WAz YENg FallAamInd 2.34 wag 2.07 audau Wk deegludieseninedesay 3.42 - 0.26 lay

Y

WU vewglianlsiuiniiande Sevay 3.42 sesaanfeNnnsvan way duie Jedialusiun 2.96 way

2.48 pudwiu vy deineglugiaseninedesay 0.80 - 0.02 lngnudn amaniidlvdunniigade See

a¥ 0.80 $99A9UNABENTY Ay WSNIUN FadlAlusiui 0.57 waz 0.53 pnuaisu Astulawnsa da1ag

Tugaeseninedesay 17.57 - 1.28 lagnudn vengilanslulawmsnnniigafe Seaz 17.57 sesawnde

Y

o W =

\uae nefedalAiasiulansndl 13.37 uag 11.59 audwiu Weleviaun dareglutiesenineiovay
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4.86 - 0.20 Iagwudn wilvudendelenvun unnfigame Sevay 4.86 seaPensnTuNLay Yaunddl

ANEBLENINUA 71 4.17 WAL 3.72 ANUAU

nanssun 4 Iavingrudeyavasiuinvasnyiniuiianiala

[

PNMIINTIgIUteyavesiiviniiuileniald Swiu 35 wia wavdninssaldddnsds J1unu

70 segns Ingmegreiivdniiuiies 35 vila vilaay 2 anefug Nivinandiniige uasnauausdseanIn

4

[ [ v

unUgnuagdnvingiudeya laeUsenausie Joiy 29 ¥eTnermans anunnu uasieviesdu

=)

v

Mnmsdniudiniiudesmaldiiedavhgiuteyanui dnftuidosanald $1uau 35 vl of
Tuaqaei'm MU 23 19 ﬁﬂ‘f‘? Araceae, Apiaceae, Zingiberaceae, Hydrocharitaceae, Polygonaceae, Vitaceae,
Asteraceae, Cleomaceae, Solanaceae, Malvaceae, Leguminosae, Alismataceae, Restionaceae,
Cucurbitaceae, Rubiaceae, Oxalidaceae, Athyriaceae, Pontederiaceae, Marsileaceae, Scrophlariaceae,
Blechnaceae, Piperaceae tag Convolvulaceae Iﬂﬁlaﬂﬁﬁﬁ%ﬁmﬁﬁuﬁwuuﬂﬂﬁqm 79 29 Zingiberaceae WU
T 6 ¥ Ao Yaun Nedle Amian LmaginiUsEron 509a3U0 WY Araceae wuitgianun ¢ wila
flo veuM Hnuuu 9aRU uazyNifies 23 Apiaceae wufitiianua 3 1iia fio Taun S1ud wasinTdon
uanansunudazin lnssuuuunsluldusdlesilugumsuslnaanduindsuaznisily
Usznouidueimszuuuusngg TIOIMIAILAETIIIL d8RAREIRUTIENUYET LRIk AE (2553) 71
AnwauAvesniiutuuazaniumssinsldussleniluagiuesusutuing duaneunsd suno
WIUNAT JINTAUATATEIINIY

miﬂizmaﬁuﬁﬁuaqﬁﬂﬂumﬁaqmﬂw annsasaiulaldluniadug wu anawile aa
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Abstract

Research and development of local herb in the southern for health was studied
between on October 2019 to September 2021. The objectives were to collect data on variety,
wisdom and demand of herb utilization in area, to analyze chemotype and genetic of these
local herbs and to planting in the southern Thailand. We searched it from secondary data and
interview from the personals of use and service on public health system which herbs were used
53 species in upper southern and 116 species in lower southern. The Utilization due to derive
knowledge from wisdom, book, and hospital. The people believe in it can treat on high to
maximum level and slow down to sickness on medium to high level. In addition, the
advantages were first aid, cheap, safe, easy to find, using join to drug, to relax and food.
Nowadays, we checked active ingredient of 37 species by Center of Analysis for Product Quality
(CAPQ) and Thailand Institute of Scientific and Technological” Research (TISTR), including
extraction DNA of 44 herbs by Biotechnology Research @and Development Office. Finally, the
herbs were planted in Surat Thani Agricultural Research ‘and Development Center are 31
specials) and Agricultural Research and Development Center of Office of Agricultural Research
and Development Region 8 as 116 species. The result from this database may serve the
research for breeding program, technology management, transformation for easy to use and

derive safety standard in the next time.
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Abstracts

Varietal improvement and development of productiontechnology for stink bean (Parkia
speciosa Hassk.) were conducted during October 2019 - September 2021, consisted of 4
experiments : Experiment 1 clonal improvement of stink bean (Parkia speciosa Hassk.) in Trang,
Chumphon and Narathiwat province, the results showed new varieties to be recommend was
clone Tr.10. It started fruiting at 5 years after planting. When the age were 6 years, the average
stem height were 4.32 meters, the average diameter of canopy were 7.54 meters, the highest
yield were 241 pods per plant in the year. The pods were slightly twisted, average size 4.42 x
39.48 centimeters, average pod weight 86 grams, average seed number 14.20 seeds/pod,
average seed size 1.5 x 2. 6 centimeters, pod color YG 144 A and seed.color YG 143 C.
Experiment 2 varietal improvement of stink bean, phase 1, the results showed breeding 4
crosses out of 7 crosses. After that select the best performance progeny cross as measured
from 4 crossbreeds and planted in the plot (200 hybrids), namely Trang 1 x clone Tr.8 (80
hybrids), Trang 1 x clone Tr.10 (40 hybrids), Trang 1 x clone 1608 (40 hybrids) and clone Tr.8 x
Trang 1 (40 hybrids). There were the stem height 80.33-116.28 centimeters, the diameter of
stem 1.10-1.40 centimeters and number of leaflets 36.35-61. Experiment 3 study on optimum
nutrient management for production and yield quality of stink bean (Trang 1), the results
showed that percentage of N-P-K was found in mature leaves before flowering (81.89, 4.33,
13.78), mature leaves at young fruit stage (84.09, 3.41, 12.50), mature leaves at yield stage
(77.93, 3.45, 18.62), pod shell and pod stalk (41.50, 4.00, 54.50), seeds (54.89, 9.00, 35.75). And
Experiment 4 technology. for high density planting stink bean (Trang 1) phase 1, the results
showed, that growth from each treatment were non-significantly different (the age were 6
mount after planting) . The planting distances 9X9 m. had the highest diameter of canopy (39.38
centimeters), the planting distances 8X8 m. had the highest diameter of stem and the stem

height (0.85 and 54.40 centimeters).
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nonidleeny 5 Indsugn wazazmeliulyinananiilosny 6 Indsgn Tasaznefiannsaifuiiomananld
fio anedfu 1506 Lavanesiu ma. 4 Suduanesiuay 1 fu lngaeduilinandnnniign fo aned 1506

§1uau 4 Hn/du (s 2)

154



M13197 2 USHnaunananvesaznoaenungg luiiuiinss guns wazussna

Janinnds JnInYUNs Jmdaussng
v v 4 a a v ¢4 a a v 4 a a
dwiu Auld NaWAn  WaKAR duld  wawBn  wawdn aulv NaWAn  WAKER
dzma  Wawhn Agn gegn NAKER Agn gegn NANAR AEn gedn

(Au) Eln/dw)  Eln/du) (Au) Eln/du)  (Hn/dw) (fu) En/du)  (@An/dw)

Ao 1 - 17 galallvinanan galallvinanan
1608 4 4 76 2 5 14 g3l vinandn
1506 2 193 197 gelulvinandn 1 - 4
4.4 6 10 112 2 4 4 1 - 3
$4.10 8 20 241 2 14 38 g3lallinandn

2.2 ANWULHANER

Snvrnandn Sauuanssedeiiveddynieadn (P > 0.05) WNuiswiands war sy
s fail (39t 3)

Tuiuiiquiisofivaiunta nui arunisuesiin mnuenvesiln dividnin S1uumdadetn
danuwdnsiuan 10 wia Sauuansegnaditodfaynisadd (P> 0.05) Tng a@edu 7910 Sau
navestinedeanniian 4.42 wufiues Wusiudes uavansdu aed Sauenivesiinedsanniiaalsl
uANGSY 44.60 Wag 41.50 1wuRluns MusU aefu 9.4 wazaedu 09,10 fdmdniinedeunn
fignlaiunndneiy 86 n3u ey #e.d @edu 1608 Wazaedu #e.10 ddwiumdnadeundianlsl
wANANaAY 15.80, 14.60 Way 14.20 WA GIUEIAU Wara18fY 79,10 S miinueawdn 10 wiaade
unigalsiunndnaii 2657 uag 24.96 nfu amddy

luflufiguditefivaigng awnolinananudisuiu 3 aedu Ao a1edu 1608 aedu ned
wazaned m9.10 Taewudn Anuniasvesiin aruenavesiin dwidniln Suauwdadetin dmdnude
w2 10 wan Januuanaisegeddedagneadd (P > 0.05) lng @redu ne.4 dnunisvesdn
WABINTIgR .12 lwufluas aedu 1608 Tanugnvesiinedsunniian 47.30 lwuRlang aesuns.10
uazne.a Smidnilnadeuniigaliunnaietu 55.00 uag 55.25 nfu auddu aedu 1608 f5wau
winiadeundian 15.20 win aedu ned uavanedu pe10 midnvenuda 1 wisadsiniiaalsl

LANMI9AY 12.94 wag 12.09 NS MINaINU
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M13197 3 dnwznandnazaousazagiusluiuaudIdeNvaIunSwaz AU ITeNvaIUgUNS

a0Nufl @wdudazae anundein anuenaddn dhwdndn Saunwwde/iln ww. 10 waa

(wufwns)  (WuRwns) (n3) (wén) (n5)
fusiuiles 3.86 C 44.60 a 70.00 b 11.00 b 21.50 b
2 @edu 1608 4.00 bc 38.04 b 72.00 b 14.60 a 21.28 b
2 aedu 1506 3.94 bc 29.90 ¢ 70.00 b 11.60 b 19.26 b
E aeAu a4 4.06 b 41.50ab  86.00 a 15.80 a 26.57 a
3§ e #3.10 4.42 a 39.48 b 86.00 a 14.20 a 24.96 a
> F-test * * * * *
CV% 2.77 7.60 12.08 10.88 10.86
ftusiugios aldlvinandn
c ey 1608 325¢ 47.34 a 45.80 b 15.20 a 8.05 b
§" aenu 1506 geldlvinanan
E GRELIVIA] 412 a 36.55 b 55.25.a 10.00 b 12.94 a
32 @edu Ae10 3.88 b 34.26 b 5540 a 12.40 b 12.09 a
ES Ftest " " x " "
CV% 1.43 7.1 12.00 13.70 11.41

Aadefinnumesidnesuilouiluwuisddfanuuwansratunisadifisesiuanudetiu 95 Weosidus 1neds DMRT

n13afegnNaNETAeNLATTEE 1 AUNSNANEERD T 7 ANEL KAURATILIY 4 ARel (N30 1)

s (%

1.1 WUSHTI 1 x @189U w8 anuuzasnannauls du1vdnde 850 NSy 91wy 15 iln/ve

9

dweiniln 60.48 n3u dnwauslindssauIn 3.9 x 39 WURWAT SIUWER 14 wia/in

1.2 Wugn¥e 1x aes ne. 10 Snvarazmeiinauld fwiinde 240 n¥u $1uau 4 Hn/de dntn
iln 80 nSu dnwauriindn YWIR-3.7 x 39 WURWAT 1WA 16 Wwaa/tln

1.3 Wugnsadx aefu 1608 Snunvaznofinanld fmiinde 860 n3u $1uau 9 Hn/e twin
iln 100 n¥u anwalnngs vune 4 x 42 wuiiues Swuwan 15 wae/in

s (%

1.4 @894 79.8 x NUTNSI 1 anwuzdaznonNauls Jurnings 680 NSu 91uU 10 Hn/%9

]

a

Pndndn 80 n¥u dnwauzilinda YUIA 3.2 x 46 WURLLAT 31UULEAR 13 was/Eln

A15199 1 MIATNQNNALALAD

o . Y Y anedu 1303
, 59 1 74.8 74.10 #1890 1506 d19AU 1608
wa (dzmanu)
a1 ® 7 (men) | ® 5 (men) X ® 2 (non) X
4.8 ® 2 (mon) X

o

1 a 1 1a
VNF]EJLVIG‘] . ®: @‘V]Nallmﬂ X = @JVWHF]']?NE‘TMIMGIG]
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2. MIAALEBNAUNAIGNHENFLAD
ilnagpeniongUszanm 51 Tu vaansway wniwglugamiiannng Ausiu: wnaudu @ uada

In31du 1:1:1 MnTuAndenfuna1g1eUgnauwlassIuTiuggnrasasne ssavan 2 x 2 WnT lana

[

9l (19799 2, ANAUINT 1)

2.1 Wugnsa 1x arwu fe.8 ladunandnuau 1,114 du 2dns1n159en 85.64% Antdentadnuiu
80 #u dnwaizdundniinnugediuiade 110,54 lwufiluns Wusugudnatsddulade 1.33 wufiung
Sruureluiade 34.17 yalu uavdnnlugosiade 53.70 Tu
2.2 Wugnse 1x a1edu 79.10 ladund1d1uiu 86 A f1gnIN1598n 86.24% Anidenladnuiu 40
fiu Snuaizdundiinnugediuieds 80.22 wufilues Wushugudnansdiuiods 1.20 wudiums S1uty
yaluiady 13.70 yalu wazdruniludesiade 36.35 T
2.3 Wugnss 1x angdiu 1608 ladunandiuiu 146 siu 10310135980 84.84% AaLdontadnuiu 40
fiu Snvadundniirugaduids 116,28 lwufiluas W ugudnatsaduae 1.40 wufiums $1uy
yaluide 36.47 yalu uazdrunuludesiade 61.00 lu

2.4 @1gfu 79.8 x fiugnse 1 laduna1diuiu 161 dudidnsanisien 73.51% Aadenladnuiu 40
fu dnwagAuNa1ANgRULRAY 86.71 WwuAWAT duHmgUEnatsdwiulaiy 1.10 wuRlues 311y

yaluieds 32.57 yalu wardruniludesiade 53.94 T

M13197 2 ARRENTRSYRULAvRIRNNANAYRE 4 ANAY

¥ A

nsan  Aufund < dundald  anuguads  duduan.  yalueds  Tudesiade

W o) (éf) (#w) (waL.) \de (va.) (yn) (v)
ATI1XA4.8 85.64 1,114 80 110.54+44.65 1.33+0.43 6.89+3.31 53.70+13.04
AT91x919.10 86.24 86 40 80.22+3.40 1.20+0.07 524+1.24 36.35+5.20
#391x1608 84.84 146 40 116.28+40.92 1.40+0.33 7.84+4.27 61.00+11.22
$19.8xP591 73.51 161 40 86.71+£31.97 1.10+0.36 7.45+3.89 53.94+9.31

MNMsHALAzABLANUINaznelinsnaAnliasunnaAnay JufnainaenlildFunisuan vie
Fumsnauudlifinaiaunde WesudwiulinauysaideUiinunendesidonan nuiannsodn
Huilnanysal 7.01 #n Ay 0.43 wWedidud wiiy Snfsmuirluseriiensninasnadioauysainde
tononfianutsawmunduiinld 1.48 do Anlu 28.57% veswen Inenuirduiutensmnasineide
auysaivosarmeRusngs 1 fifles 14.57 Wesidudvosonaniissiu tenenfivdessifudensninasine

Ly

dglilanysaluavazsimivun yenamnidnsuiuvesnenasnelusdaziuglinseuiuvililduiunenty

]

MMINALTRe N TIAvazeannas A ldnay

157



AnwIn1sdianssIne SNz aNADHANEALAZAMNNTB EZABNUSEATS 1

1. Ylanausnemnsuaslaseasnsvasaulunuasgnasne
Fusegiunelimsmiuvesiuazneiidadon Welnseivinusinewnsvesiu 2 90 lag

woniufuduuuasiutuasiaszduaudn 50 wuRiuns nioumenmusssziutuiy wul Ui

smomslufuuarlassaireeuiefufiognisliuinamsminvesasmneiifony 14 U Auiifiaanuain

8o 2-5 9e dUiNUAIBE 199U 2 90 lenanannsei 1

M19199 1 USunasneimsiudunielsmsauasne

- o auf\;mﬁ 1 auﬁ;ﬂﬁ 2
FIWNTAATIZRAU

0-9 «u. 9-50 %y 0-11 =3. 11-30 %4. 30-50 4.
pH 5.04 4.55 4.70 4.21 4.30
EC (dS/m) 0.01 0.01 0.01 0:.01 0.01
LR (kg./Rai, Ca0) 300 570 480 740 990
OC (%) 0.81 0.48 1.03 0.44 0.48
OM (%) 1.39 0.83 1.78 0.75 0.83
N (%) 0.07 0.04 0.09 0.04 0.04
Avai.P (mg/kg) 1.05 1.73 2.31 0.92 0.61
AvaiK (mg/kg) 20.26 2545 113.05 89.50 76.88
texture Ausiulunsy  AusndsUunse  Ausiwdunsie  Aunuwler  Auwide)

2. Ysunasmemnstulunaznandngsne
Tuluvesaznoseazlunanaulinandn syazimuinisna ssozulienanan Tullnlaziudnues

[ = a v (7 d'
AYMBTTULUNEINANER LARAAIRISIN 2

M13199 2 USnausineimsudn sinenmissesiarsinemsiasululuvesassesserluunneulvinands

SEyTRUINITNA SEaEAUNgINaNGs WasnHnLazAuln LazluanvedasnaseaslAUNYINANER

Tluunsveznausan  Tuszezwaiuinis  Tussezuines wWaesndnuaz

TR aan N NANAR fiuiln Han
N (%) 2.08 2.22 2.26 1.66 4.94
P (%) 0.11 0.09 0.10 0.16 0.36
K (%) 0.35 0.33 0.54 2.18 1.43
Ca (%) 0.43 0.31 0.61 0.18 0.31
Mg (%) 0.16 0.23 0.17 0.05 0.36
Fe (mg/kg) 62.88 78.81 130.21 110.14 54.71
Mn (mg/ke) 327.08 696.25 688.59 90.16 109.20
Zn (mg/kg) 21.28 26.20 39.20 45.38 63.53
Cu (mg/ke) 6.72 6.25 32.13 42.02 51.60
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1NNTAATIENTINRMNTUTINAUS M I svanTiag neluluvesaznaszegsieg wuisunu
lulasiauuagneanesaliinauisuudasnninnsluyiessuziousonnen seesinuINISHALAL S Y
[ A a A A ] A @ a = 2 a X
NuLie) wiliusinagengaludiuresddeninuaziudn TuvaznlnwadenveduasnulSunaiaduly
sree eI 62.96 Wesdud wenaniivsunalulasiau eanesauaslnwadeonludiuvainands
Wieninuazwanllaiieuiunisavausineimslulunieuasisensn wuingsds 3.17, 4.73 uag 10.31
Wi FAUNUIMNVBIEINIMNTUANABNNTATNNANAAYEIETAD AD LNunaLZYY

U31105199 115589 uaaleuuazuintidey linunsiudsuwdasnninlulsiasssesinminig
YaaMsasnlu aonuarnandn Inenuiwnadedlunandeazneiuwilduiosniinisavaslulu Tuvaed

A~ v & X 2w a = & ok A o R A a

wuni@euduudlduiuuanteslunands e1alienininuazdnasnediniuiieidnadudideilay
= o & @ I3 a_ ¢ v & @ a 3 vaa o 1
fuunil@eundusniiluesduseneuresnaslsilas dmunsiauinandnuingenelvildileranuiasly
= = = Y Y N o o
Fandes enangIvesiunInnsuunidsunie e

USunausgemnsiasu sismanlifimsivasundasnninlusdazimuinisvedusaznands lny

! @ a ! a d' ! b4 a =

wumaniazadludivedunasnandnunnaniuyilinands wenilanvazauanntulu lneanzly
szggoanaenuaztIvimuNavzdivunidaginingasluwnis 2 i wasnuwusnidasiisadniosly
druvemandnasne luvugndinzduasnownmulurandngzneginitssazlunii 5.12 uag 13.93
Wi AINARU wagnuUTinangaluszesnewnuneImanas Inenuasanegluwdnuinnitdiuves

Waenin

3. asAUsznaunandnvasazaanauldlenunsiassinunazing

avnoiilinandnuongg (Foumwiou) wut fswauilndedeiineglurag 6.20-11.28 in thwiin
Hnegluyae 79.51-92.95 nfu AuenIlnegluyie 35.25-50.10 wuduns Aunineinegluyie 3.25-
3.93 Wwufins S1utusidnsodinoglugag 13.80-15.20 wée uaziimiin 100 wineglutag 133.44-
287.70 n¥u (51971 3)

avnofiliinananling (feuduneu) wuih Swauiindedeiineglutas 2.80-7.17 Hin dwiinln
ag/luya9 57.49-156.09 nSu AN EnegluYe 38.60-51.48 wuiuns Auni1siinegludag 3.06-
3.98 Wwufuns Sutumdnsolinoglurag 11.60-16.40 wéa wazimidn 100 wineglutag 166.24-

268.32 NS4l Aads 212.84 n%4 (AN5199 3)
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a I3 a e v a = o v a
A13197 3 BAUsENeUNaNARYRtaERBTIlHANAAUDNGY (FeuwIeY) Larasneiilvinaninlugg

(Roudwnaw) neuldlemunsliaseiauuag iy

.. audnders  wwdln  Awe1n Aundag AWNAA  UW. 100 LWAA

a9 swadu . B .
? (Eln) (n3u) (931.) (931.) (wae/iln) (n3u)
Tr-Nu 01 10.88 83.40 43.23 3.72 14.10 203.07
%"‘ g Tr-Nu 02 11.28 92.95 50.10 3.69 15.20 287.70
% § Tr-Nu 03 7.00 79.51 35.44 3.25 14.40 133.44
§ ﬂg Tr-Nu 04 6.20 84.48 35.25 3.93 13.80 259.66
~ LQ?;EI 8.84 85.08 41.01 3.65 14.38 220.96
Tr-Nu 05 5.90 80.65 50.46 3.68 13.40 232.05
Tr-Nu 06 5.25 57.49 39.28 3.06 13.60 201.07
Tr-Nu 07 4.43 65.44 41.38 3.22 12.80 183.22
g Tr-Nu 08 3.36 137.93 49.20 3.46 16.40 209.31

€

S Tr-Nu 09 3.69 84.42 44.93 3.28 15.20 166.24
E Tr-Nu 10 4.54 138.27 53.00 3,98 14.00 268.32
Pl Tr-Nu 11 4.68 128.00 47.40 3.38 14.60 232.75
%‘? Tr-Nu 12 2.80 103.16 38.60 3.68 11.60 201.33
?é Tr-Nu 13 6.41 156.09 48.00 3.80 13.80 23590
Tr-Nu 14 4.90 133.09 46.68 3.36 16.00 196.35
Tr-Nu 15 7.17 72.02 51.48 3.98 12.80 214.71
LQ?%EJ 4.83 105.14 46.40 3.53 14.02 212.84

Auaznaausabinandauengannaliaziinuaiunsalunisasie Iuuindets Wininin

H g ' ! H Y < v ! 14 a o XA b4 a
uwidnindedeuwazdmin 100 waa launninnislinandaluggnia Meilidesnnnislinandnuenyy

o ! ! ¥ 4 ! = ] Ya val = ! 1 4 a A !
ziliuiudedenuioania Fedsnalifainlaauazdndvuialugninnisiinandnluggf uissezian
nsasrenenvetasagtIiangaIzilutigalufsunaIa-ngAInew Fallunnynaeiiiomany
duaivinlildnsIn sHALARLasNanaRanas dwalitidnuiudededutisaniiniseannantuggiluti
gawas uiiaiinandnsiuseduidniosnitnandnluggnia Wewseufleunandnuazeadusznounanis
TosarnesEitmandnuengauazlugg nud mundne Anue1 ANuruvesinuaida Wmn 100

=3 o < ! ! ! [ o A 3 g ] ! 5§ < ) Y < !
wadn uagdruudasein liuandrsiusnin Tuvaed dwdnudesdeiin uazesidumhndnudese
in veawandnluggainituengguszann 1 wih wansliiiuiinisivsiiunandnvesaznebiliusuio
1n FJadunsiinvnasasauanyseivesuindelinliau andnsnudaduselin Meilvniiudiuay

datnsasulsazidunuinsdunsfiufnen nASHARALHD
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Anwnalulagnisugnaznanugnie 1 ssezdin szeei 1
1. M19syRulan1eiIuaIfY nudtanyae A1anTai iduseulaudy wazaugeiu lddaiy

v
v A

WANANNNEDAIYNNTTUIT il

1.1 Yu1ANsay nuin n55u3BR 2 szorUan 9X9 wns duuraAnseuuindiande 39.38
WURALLAT 599993NAD N5INTTN 4 SzezUgn 8X8 wnT NIINITT 1 szazUgn 5X5 WRT n3INABT 3
svpzUQn X7 AT Laz nTINATT 5 szuzUgn 9X9 wns (control) flvunansssiuAe 38.63, 34.38,
33.19, LAy 28.65 LWUALAT AIUAIFU

1.2 iuseulauay wudn nsIuISN 4 srezUan 8X8 Luns diduseulauuinfignfs 0.85

ad A

[uRLINT Se9AAD NF5AAST 2 SEezUgn 6X6 WRT NTTAST 3 SrezUan 7X7 WAT NITNIRT 5 Szee
Ugn 9X9 wms (control) Uag 351359 15vgzdgn 5X5 wns diduseulaufe 0.68, 0.64, 0.59 ua 0.57
LBURLUAT AUEIAU

1.3 fuAags Wuin n53uAsT 4 seazUan 8X8 was finnugeaniiande 54.40 lwufilunsg
s99a3NAe NF5AATT 2 SrarUgn 6X6 WM N33uAT 5 SrezUan 9X9 WAS (control) N3NART 3 Srey
Ugn 7X7 w5 uar n55uisN 1 szezUgn 5X5 mWns faiugsde 41.40, 34.06, 32.58 way 32.50
WURLAT (5197 1) (A mEUnd 1)

a a

M1319% 1 NS Avlnvesaznenss 1 (81y 6 \wiaw)

>

n33NID YUANTINA (.) wWusaulauay ()  Adwgs (sa)
seezUgn 5X5 LWng 34.38 0.57 32.50
TzezUgn 6X6 LUnT 39.38 0.68 41.40
SeezUgn 7X7 LWng 33.19 0.64 32.58
JeezUgn 8X8 LnT 38.63 0.85 54.40
sx8zUgn 9X9 Lwns (control) 28.65 0.59 34.06

CV % 16.86 32.41 35.12

2. deyauSuauufou weun1AY- AANAN 2564

§ v

atinsfnwinalulagnisugnaznenusnss 1 svevde seuedl 1 Fevinnsugnlugisiugery

d”ﬂl = = = o v v Y a % U LA ¥ gj a a 95 a
VUSUAUNDIYLNYY 6 oy a1rudnestnisusudilvitndvaninuwinden 1N sdusuaulufy

a & o o s a s & & a = o o VY a a v & v
1N Uiﬂqmﬂjqﬂsﬂuaﬂv\lﬂﬁiﬁﬂlﬂu 80 LUBILIUR (NNHUINT 2) QQUQWWIWWULQ?@QL@UI@VL@LWUQLaﬂu@U

v & a

Wity g4n3 wazany (2550) NUIBRTINSASYRULRYRIEINITIARALT AU UFLTNSILATY

TAN9AIUAIINES VWIAEURIUANENA1E1AU kasruanTaiudedsluinisuadaavesdy Jadaly
= dl o U dg-/

anansaszyiszesivngandmiunsugnazaelaluvneil

3. Angiwiny usuiniululavdsiu
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1. manageuaefuazng (clone) Tuiufisaninnds quns uazusdana

agposugATTidnen mvzaudmuluiudiusiiiiinunsns f9mou 1 anedu fo anedu
79.10 panmaniiiony 3 Iudsugn inandnadiusndloany 5 Yndsgn duillinandeuindign f91uan
201 En/fu/l Hndidnuasdadntos Hndvunniade 4.02 x 39.48 iwufues dwidniade 86 ndu/ih
Srunuwdaade 14.20 wia/iin fmidnvesuda 10 winede 24.96 n¥y YunwEaeds 1.5 x 2.6
wuRwes diln YG 144 A uazdludn YG 143 C

2. MsadegnraNazRaRusATzezi 1

o

1) inskauiugasneladnuiu 4 guay laud fugesa 1 x a1eiu 098, Hugnsa 1 x a1y
9. 10, WURSY 1 x @8Ry 1608 way @186 Me.8 x WUFNTa 1

2) Aadongnuasnfosiuain 4 guan dwsuugnluutassusaldsiuau 200 aewug
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1) Usinausnlulasiauuay Inunadeumuandigaludiuveaudauaziln Uimnasiauuaniia
wuaganuntuly Ineaniglusseroonnonwasdisiaiuing waznuisudntesludiuvenands
Usnasmdanzduazvesunsuludnszeziuifenniige

2) 519 N-P-K Ainululuunneusennen Anidudesay 81.89 4.33 way 13.78 Wedliud 519
N-P-K AinululunnsseznaseuAnufooas 84.09 3.41 uay 12.50 Wedidud 519 N-P-K Ainululuud
svozifiunandn Andufesay 77.93 3.45 wag 18.62 Wesidud 519 N-PK Ainuludenilnuaziuiln
Anlusosay 4150 4.00uay 56.50 Wodldud 519 N-P-K finvlundn Asdufesay 54.89 9.00 uay
35.75 \Wasidue

3) USunaisanavnsiiyvesaenaludianmsiasqiiulnsseneg danuduiusiunisiinande
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Abstracts

Research and development technologies productivity of Archidendron jiringa (Jack) I.C.
Nielsen. in the lower south were conducted during October 2017 - September 2021. The project
was consisted of 2 activities, namely. The first activity, yield trial of Archidendron jiringa (Jack)
I.C. Nielsen. There were testing in Trang and Songkhla Province, the result showed 0101 tends
to be a good cultivar, it expressed the best growth parameters, height (215.0 cm), canopy
(221.9) and stem diameter (9.40 cm). However, the propagation by cleft grafting method, 0101
cultivar gave early the productivity at 2 years. There were flowering in February 2021 and
harvesting in July 2021 under good characteristic of fruit weight (30.68 g/fruit), bark weight (18.21
g/fruit), seed weight (12.30 g/fruit), flesh thickness (1.91 cm), bark (0.29 cm), inflorescence length
(16.50 cm), number of fruits/bundle (4.50 fruits), GYG 1C of body color and GBG 199A of bark
color. The second activity, research and development technologies of Archidendron jiringa
(Jack) I.C. Nielsen. There were testing 2 experiments, namely compare vegetative propagation
technique of Archidendron jiringa (Jack) I.C. Nielsen. and comparative canopy management of
Archidendron jiringa (Jack) I.C. Nielsen. The result showed 3 vegetative propagation techniques
could be use for this specie, seeding (100% survival), air layering (84.61% survival) and cleft
grafting (13.33% survival). However, the propagation by hard wood air layering was suitable
techniques, their were flowering at 2 years and 10 months after propagation. Also, then result
showed the planting distances 4X4'm. tends to be a good method. Their were a continuous

growth rate and the best survival.at dry season
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Abstracts

Research and development on Bambara groundnut production for value added and
processing products Research project conducted between 2018-2021, the objective is to
develop a high yield and nutritious cultivar. and create new products from bambara groundnut
to add value, consisting of 3 activities: Activity 1 Breeding Bambara groundnut have 4 research
follows: 1) Hybridization and selection of Bambara groundnut: F; seed were 12 seeds from a
total of 9 crosses. Songkhla 1 x Tvsu 460 total 1 seed Tvsu 473 x Tvsu 89 total 1 seed Tvsu 460
x Tvsu 89 total 2 seeds Tvsu 1221 x Tvsu 89 total 1 seeds Tvsu 1221 x @3¥a1 1 total 1 seeds
Tvsu 1221 x Tvsu 986 total 2 seeds Tvsu 1221 x Tvsu 1483 total 2 seeds (Tvsu 986 x Tvsu 89)-1-
62 x Songkhla 1 total 1 seeds (Tvsu 986 x Tvsu 89)-1-62 x Tvsu 1221 total 1 seeds. The
hybridization was succeed with a percentage 0.86 percent 2) Preliminary yield trials : Bambara
groundnut lines derived from series 2015-2016 hybrid: The yield trails'on promising lines of
bambara groundnut selected from pedigree method total 40 lines, selected 22 varieties include
SK58-3 SK58-4 SK58-5 SK58-6 SK58-9 SK58-10 SK58-11 SK58-12 SK58-16 SK58-19 SK58-20 SK58-
22 SK58-23 SK58-25 SK58-27 SK58-28 SK58-30 SK58-33 SK58-34 SK58-35 SK58-36 and SK58-38 for
test in Standard Yield Trials. 3) Standard yield trials :#Bambara groundnut lines derived from
series 2015-2016 hybrid: Bambara groundnut lines derived from series 2015-2016 hybrid
selected from Preliminary yield trials total 22 lines, selected 8 varieties include SK58-23 SK58-9
SK58-12 SK58-3 SK58-30 SK58-20 SK58-19 and SK58-5 for test in Regional yield trials. 4) Farmer
fields yield trials : bambara groundnut lines derived from series 2015-2016 hybrid: Bambara
groundnut 7 varieties which have been selected from Farmer Fields yield trial. The varieties of
bambara groundnut_that higher yields than Songkhla 1, which is 23-1C-2-2, which will present
information to propose  for further certification. Activity 2 Research and development of
Bambara groundnut production technology have 2 research follows: 1) Study on suitable crop
production for bambara groundnut varietes Series 2008-2009: 23-1C-2-2 variety used plant
spacing 30 x 30 cm. 1 plants/hill. 2) Response to chemical fertilizer of Bambara groundnut elite
Line: 23-1C-2-2 variety used fertilize rate of 3-9-6 of N-P,0s-K,O kg/rai. Activity 3 Research on
processing technology from Bambara groundnut have 3 research follows: 1) Preserving of
Bambara groundnut in brine for consumption Producing of Bambara groundnut in brine,
selecting the complete Bambara groundnut, cleaning and steamed with steam for 10
minutes. Bambara groundnut was soaked in 0.5% calcium chloride solution for 60 minutes.
Bambara groundnut had the lowest compressive force of texture measurement, 34.01 N, and

the color value was similar to steamed Bambara groundnut for 8 minutes. To study on the
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suitable ratio for preparing brine involved that the best taste of Bambara groundnut in brine was
1% salt content and 6% sugar content the Bambara groundnut in brine was 121 degrees Celsius
for 20 minutes. Afterward, the shelf life of Bambara groundnut in brine product was kept at
ambient temperature for 12 months. The microorganism levels of Bambara groundnut in brine
products was in acceptable standard. 2) Producing of Bambara groundnut in tomato sauce To
produce Bambara groundnut in tomato sauce selected by good Bambara groundnut kernel
quality, cleaned and put in boiling water for 20 minutes. Bambara groundnut was soaked in
0.5%calcium chloride solution for 60 minutes. Sensory evaluation of consumers found that
the best taste of Bambara groundnut in tomato sauce was 36% tomato content, 5% sugar
content and 1% salt content. The optimal conditions for sterilizing the products, the Bambara
groundnut in tomato sauce was 121 degrees Celsius for 41 minutes. Afterward, the shelf life of
Bambara groundnut in tomato sauce product was kept at ambient temperature for 12 months.
The microorganism levels of Bambara groundnut in tomato sauce products was in acceptable
standard. 3) Processing of Bambara groundnut spread Producing of Bambara groundnut spread,;
clean, peeled, rinsed, steamed with steam for 10 minutes and grounded. The optimal
formula to produce the Bambara groundnut spread is Bambara groundnut 53.3% refined
palm oil 42.3% sugar 3.5% salt 0.7% and tween80 0.2%. The Study of shelf-life of preserved
Bambara groundnut spread product by preparing the product to be packed in retort pouch and
sterilized at 121 degrees Celsius for 41 minutes. Bambara groundnut spread product was kept at

ambient temperature for 12 months, microorganism levels was in acceptable standard.
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Abstracts

This project aims to identify genetic differences for conservation of genetic diversity and
improvement cultivars in the future and to evaluation for yield potential of hausa potato
cultivar. Polymerase chain reaction (PCR) was used to amplification of SSR primer. It not had
primer that could be identified cultivar. Hence, we are developed and tested to DNA barcoding
including rpoB, matK, rpoC1, rbcl and trnL with each of universal primer pairs followed by DNA
sequencing, and then compared by ClustalW for multiple sequences alignment. The results
indicated that the nucleotide sequences of rpoB, matK, rpoCl, rbclL and trnL could not be
distinguished all of 12 Hausa potato cultivars. The nucleotide sequences of rpoB, rbcl and trnL
had 2 polymorphic site each gene. Thus, it is suggested that the specific DNA sequences must
simultaneously contain enough variability to be used for species identification. Although, used
together with region-specific DNA sequences will be increase efficiency. The study of preliminary
trial, standard trial and farm trial on hausa potato for high yield cultivars selection. The results
showed that HPO9 varieties gave the highest average yield of 3,017 kilograms per rai. HP09 was
highest yield potential of large and medium tubers size for saleable that gave 702 and 1,138
kilograms per rai, respectively. Khuan Niangl is check varieties, with a yield of 2,093 kilograms
per rai, with a yield of large and medium size that gave 550 and 744 kilograms per rai,
respectively. The study of optimum harvesting age of elite hausa potato varieties. The results
showed that HP09 varieties when-harvested at 6 months of age, with the highest yield of 2,541
kilograms per rai, with a yield of large’and medium tubers size for saleable that gave 376 and

703 kilograms per rai, respectively:
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- 528EIAAIUN VNGB AATAN 2560-ugneu 2561
- AFn1Iatiuau
- Tanuargunsal
1) stusdutvy T 12 wug
2) ansaganeild (Solution required)
2.1 asaganefildatnfiuLe (extraction buffer) Usgnaudie 2 % CTAB (w/v),
100 mM Tris-HCl pH 8.0, 20 mM EDTA pH 8.0, 1.4 M NaCl, 2 % polyvinyl pyrrolidone (PVP), 0.2 %
B- mercaptoethanol (v/v)
2.2 Chloroform : Octanol ; 24 : 1 (v/v)
2.3 5 M NaCl
2.4 Isopropanol
2.5 70 % ethanol
2.6 RNase A (Sigma): 10 mg/ml
2.7 TE buffer

“PYUNDUNITALLUIY
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T 2 faddns uasedulionden geansazaneiifiadeddolneldlulesiivintats 700
lulasans ldasluvaeanaaesuuin 1.5 faddns vufegnalia 65°C Wunan 30 unil, werdegnaluan
N9 10 Ul winasazane chloroform: isoamyl (24:1) 700 lulasdns Unelmiaenlviuiu we1oe19iss
Uszana 2-3 undl Jusnazneudl 14,000 seusowndt Wunan 5 undl, angula (Auuw) ldvasaneaes
vl isopropanol 700 lilasdns adludiula weung Ussana 30 Jundl Jusnezneu 14,000 sou
soundt (uaan 1 wifl, mansazaneia Fdueazmnagneuegiifunasn) nnanoufduelilvuady
a13aza8 80% ethanol 1 fiadans w1 elfingneuiiduevanesnanduivaen defisld 30 und
Jupnagneuit 14,000 seusowidunan 3 Wi wansazaieis anazneulifurelsyann 3 $hluawse
Ay inansazanetwles TE buffer 500 lulasdns, seaufidueayaienun \nvasazatefduell
flgaumndl 4°C vi3e -20°C ladfpansiiusnunliuny

2. NIATIIADUAMNINLALUTUNTDIRLIUD

thiegsiiBuieiiafldinnmaseumuidudiusazaiiguimeieiosiauimunundudy
ansUSinatioslaaussiein (nanodrop) 7l USnaasasabRdwe 2 lilnsans/fetivade Tnevh
sinFnsgeduLas (Absorbance) MirmE8aaT 260 wiluimng (A260) dawthsnnududuvedd
Bueitinldfo uilunfi/lilasdns dumntigvBvesiidueiiadnldazgaindadiunisgaduuaves
Fhegrefinnaentauas 260 uiluwms (A260) uaz 280 wiluiuas (A280) Fsvndlduedmnuuians
g9 msiiAiniy 1.8 (A260/A280-1.8) mnndadauiiladidtionndn 1.8 uansimandndidueildiing
Uuiouanlusiu vizeansiaiious

3. MadiuUTinuduede PCR

ifduefildaiadasdiuundiinusunndie PCR Ingldlnsweifioanlnsiuesusia chloroplast
genes TnaUfi367 POR Feeningndi3agu OnePCRTM (GeneDirex, Taiwan) WufiSutafiauidudu
gavinawiniu 0.4 ng/ul waglnsiwes 0.5 pM Iuﬁ’lmﬁ’]ﬁﬁ]gﬂ Master Mix U355 50 lulpsans 713
93AUTENOUVDY Tag DNA polymerase, PCR Buffer, dNTP, gel loading dyes, and fluorescence dye
thaukaulduinafisiinafiduelaefiusunsunsfisiinm (PCR Profile) fiadoafuyium
AINUNII

4. N1399I9EBUNAMIEITBLANIASINETa

thuandnmdueiildunssdeumemeiinddninslnsdalagld 08 % Agarose lu 1X TBE

buffer 71 80 Volt Wuna 1 Flue daydddueredden guavfbueiiusng Inewseuiisuivwaud
” & <

BWeNIMSEIY  (Molecular weight Marker) anniuthaufdueiinUsunalaliusansneudilum

1Y a v

anutralelng NUSEeN macrogen Useineninataneld
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MEGA 6.0 (Molecular Evolutionary Genetics Analysis)
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1.12 HP12 aneiiug 25 -5

'
=
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1.1 mesuuniusiuivylneedsnunsluana

Aumeendlusiulinysiua 12 Wug/aeiiug fuananmwuand n iethunldatafiduoan
Famunaneluwad (genomic DNA) femdueluiinndoa naslswanas uarlulnaousisanlu wuiild

=

@LBULBIUU?@J’]%UWN??]U LLauﬂL’e]uL’e]ﬂ/l‘l@llﬂ’)’]iJU33%63’]%73014’]1‘1]15(%‘1/\1&%EJ']EJG]@I‘U@QLLﬁ@ﬁIUWWiWQNU’Jﬂ

=b.

il mmiamwauaamuwasummuwumﬂ%m%mmaq NCBI (www.ncbi.nlm.nih.gov) WUTe
';Vlmmamﬂﬂamqumﬂa Plectranthus barbatus wariiuieenuuulnsitesuiiim chloroplast
genes Bsannsaliiaioamneluanaily (universal molecular markers) Tunasduunlduazimanzay
dwfunis@nwimssunisduniusnssudmiuisidanuunnaaveduguine e (lower
taxonomic ranks) Lfiawmfjwﬁ’u CBOL (Consortium for the Barcode'of Life) l@ua3nduiidute
Fumiss g (specific site) wungandmiunsssyitusio Inedwidsiudesusznoude 2 diu fo
duiifidrsuiianalolnd (nucleotide sequence) wuuaIRUeLiNe (conserved sequence) dmsudui
Fuveslnsiuesanna (universal primen) wazdufifinnuiiuisvesdiiuiandlelndgadelsdume i
flausagiugiiod CBOL iauasumisiunzan A FufiBuielunaslsnanast (chloroplast) léuAgu
matK, rpoB, rpoC1l, rpoC2, accD, ndhA, ndhd; ndhK; YCF5, YCF9 wag rocl wa glALAUDAILIUY
Wn3gIu 2 Bu Ao Bu matk way rbcl (CBOL,2009) IneBu muturase K (matK) Wugufmunnisasng
ulmainusiaga (maturase) SaieadesfiunszuIunsFaLAIe1SIBUe (RNA splicing) (Reimo et al.,
2006) @2udu ribulose bisphosphate carboxylase (rbcl) Wudunmunnisadrslusiuniiugosves
Lo uleyl RuBis CO (ribulose bisphosphate carboxylase oxygenase) FaAgatesfunisnss
arsuoulneanles (CONlunisnsrurudansnzidonas (photosynthesis) fetuiafdonld i du
wSemneidue dmsuRnwauduiusuazitauinislufiavalevila (Schuettpelz et al., 2006)

(Y]

n1sAnwiauduiusnisiugnssuluivauisadenldduiouiedus ATauuana1anI9iugnIsY

]

! s a ! 1 ! =

aeluwsazyiin (Fefus) Wedtu uwidauunndimisiugnssusenineia (3eug) g9 Fafunns
Ansrzidduiandlelndmunissimedidianuusiugigs asen warsnig fudumvaaniidd
vshaunsnanluniseanuuulnsiues laun rooB, matK, rpoCl, rbcl way trl w1eenuuulnsiuniag
LAAIANTIINT T

SothAduedldnifisyImnamuinadu rpoB wuilvuia 220 guua, 1 matk dvuin 100 dua,
B rpoC1 fivunn 217 g, Bu rbel1 Tvunm 230 guua uay Bu tml Tvum 180 Alua (MwkuINT ©)
ntasheananmsue Ui widsuinalenduialaeld 5 uldun rpoB, matK, rpoC1, rbcl.1 uag

[y

trnL wudtanuisedwnsnzvianduiiadlelndladnndiagne a1nn1siasisnauduiusnasiugnssuves

o

fuanyedadwuniuglusgauliiana wuirdduihedlolnavesdiu matk ldauisakenaanuunnei
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Yy v
a Y ¥ 1 o W a

Vo UINUNG 12 WUl druainuiindlelnavesdudu rpoB wuitldanunsatenauunnaive iy

Y 9
1% 1%

& PR A A v & 1 o a v oA YA YR ° A
Anylanmue dugaursiugvinduiwenls Ao a1eWug 4-2 wag 19-1 09NINRUTIU NUAILNUAT
WANANITULAES 1 fnLs o fwdsd 10 Henswasuwlasaintndu (1) Wuszaniiu (A) wazseumua
217 Feonaiinavilvnedmdlnauazenaiinananisinaueausiu Ssede, 2553)

6§ o

dmsumstiesgidfuianalolndvesiu trl wuilianuisausnanuuanssesiutvyld
frovue ffesneiuguhduiiuenls fe aneius 2-3 senainitusdu Tnewumumisiunndrstuifios 1
fuvits o shuvtied 9 1nnsaBuLUasnlelady (O Wuesddu (A) uazilofinnsandduiangle
Ine@wmuadt 12 wudwumﬁuéjﬁu%wyiﬁ 2 nuARaIeug 19-1, 4-2, 5-1, 10-10, 11-4, 2-3 wag 3-1

|
1 I

Aunus?l 12 iansviamgluvesuassiiu (A) dungun 2 feviug adwdes, 17-1, ingq, 9-3, 25-5

9

° A ~ aa 1 I3 Yo ¥ a P s ° o = ° |
AILNUIN 12 HUudaasnliy (A) aEJ'N‘lsﬂG]']lJﬂ'ﬁi“ﬁaqﬂ‘UU'JﬂaI@lV]ﬂsU@Q@qLL‘VTUQ@UWLW']%LWEN‘U'N@']LL‘VTUQ"?NN

U =

I3 d' ™ = IR, =
SU‘U'WILaﬂll']ﬂLllaL‘UiEJ‘UW]EJ‘Uﬂ‘U“Uu’]ﬂﬂIu@J“U@QW“U‘VNW@Jﬂ (MINNUINT A)

o W a

dmsumaleneanuiindlelnanlannmsiiueenevesdurbcll lusuanyine 12 aesiug/

v & 1 4

g nudllanunsawenaueanatsveIiuglavianae (nmrwInde) kaeg1alsinuanansaneniug

9 9

[ v 6

fingeoananiugaue iosandumisi 150 iian1svnvngluveavalaladu (O wagdumisi 155
Aansviemgluveaansdtu (A) Sevinliueniiug 5-1, 23 eenaniugdunld aenadesiusey
294 Schuettpelz wagAmuy 2006 $18991U118U rocl demhunlylunisAnwiauduiusniiauinig
vo3fiv FeUsvavpuduislunmaiinvensfiduetasiasgidisuiandlelnduinninBudug fdaden
17 WU 814 matK (maturase K) (Parveen et al;, 2012)

1.2 MaBsuiisuiugitosfusiutiny

Frumssiduln aattigarammssiy wud Seuandafuluisazaneiusiiony 1 uas 2 1feu
Taganetug HP15TAnugamsauiiony 1 ieugegn 19.17 lwufiuns udliuansafunisadfainas
fiug HPO1 fAnugansiuiiiy 16,81 wuRiing Anugamseindieny 2 1oy a1ewus 2-3 Tanugs
NIINUAER 28.88 LWUALAT wiliunndaiumeadifduaieiug HP15 aneus HPO5 wag HP10 laedl
ANEINTINY 27.67 25.75 WA 25.25 LURLUAT AUE1FU AUWANAITUATLAILEIYDINTINGIBIT
\Rnanvuavesdeuanesnaniiuseralivindiouiu uinugwemssjuiieny 3 Weulsidaiy
wanE9iUN1eEnia IAugevemsaiueglugie 24.75-30.58 WwUFLAT IWULAYINUNANITNARDIVDY
funsaiuazane(2541) Ifssnuidiuinyinsesygivladuaugeesddundnldsadaunn
Tugaseny 3 ou ndsantuaugeaglidindudn (nswuand 1)

ushugudnanavemssma wuii dAuendsiunsadilunsazaisiusiiony 1 eu lnsane
fiug HP15 fidurtugudnatamssiudiong 1 Weuninsan 43.13 wudiwas nssiuuavaaduane
fiugHP14 fiAiidy 19.00 wufilums daufleny 2 waz3 e vuraveadusuAudnaamswuTAeg

SEWI9 64.38-91.50 WAz 92.96-107.46 LWURLIAT ANUEITU (ANS9HUINT A)

208



ATUNANEN HARGN WUI1 @eug HPO6 nandnsiugsdn 4,026 Alansu/ls waliunnsnaiums
atffuynaneugIuIiuiiUSsuieulnelinandngiusening 2,818-4,010 Alansu/ls udareiugy

]

59U HP15 wazaeiug HPO4 Inandnnininwugous 1,173 waz 2,335 Alansu/ls auddu @

a

uanenafuyneadRfuiugsug muisiudiieudsuauies 1 Aldnanda 3,150 Alanfu/ls Felndifes
fuffugnfanniuveseassuazamy (2562) Irnandnsu 3.21 fu uazileusnifunandninusuin
A9 NUIWBRARTITUIA IR LazuInnans daliuanadsiunisadalaeinandnivualnglazruin
naNaINfy 184-838 way 345-1,518 Alansu/ls mudsu drunandnfiiluivuiadndddndiuuin
dlowfisufunanansauionun a1ewug HPO1 nandniudngsan 2,400 Alandu/ls nawdnuuiaidn
dulnginwnsnsagliviiniusiievgnlulsely nandaidiminels (huuelngi+fvuianans) ae
fiugTienlsiunnsnsiumaeadalneiian 529-2,214 Alan3u/ls aneviug HPOs SnanAnTis1mingligsaauas
aneitug HP15 Tinandndian esandnsiansvedldifouniniian uagiflenIeuifisuiuiuganu
o 1 Winandedidmingld 1,558 Alanu/ls uazdidnu 9 aeiusilvinandniismuingligenintug
AIuLles 1 1aun EI’]EJ‘W‘US HPO1, HPO2 , HPO3, HPO5 , HPO6, , HPO7, HPO8, HPO9 wagHP13 finanand
Iminele1,585-2,214 Alansu/ls (919197 @)

| Y]

TIuUIsaAlansy wuin M'J‘ﬂﬂ“UUWﬂNQ’]U'JUM’JI&ILLMﬂ@]Nﬂ‘u%’]\‘]aQ

a o

Fvuralna 91wy

s

22.33-09.33 v/Alan3u Tuvaeiugauiest vuelveg 40.33 ¥/Alansu Wvuanansiidiuay
50.33-138.00 #a/Alansu angiug HPO5 A9 1uaUIvEIAnNa1uIngn diuiugaludes 1 d91uiui
yuAnans 89.33 w/Alan3u wagilduauhumiadnunniian 139.33-319.00 /Alan3u anesiug HP11
IS nuhunadninngn dusnnwhignihaeseldifeudos (Faya) wuin faunnsistumeada
aewug HPO5 Sl uumatietan 11.67 %i/Alansu uavaneusiseunerenisidvhatevesldidieu
Woy Aeanusiug HPO4 uazHR15 S wauhiignléifeursevinaneuniian 103.33 -136.00 a/Alany

puddu Tuvaisiiusaindeaisiuuiym 26.33 s/Alansu (5awuni o)

1.3 maFsudisuuslulsinuasnssiuliny

AudITenlsasvan

nMasaAuTn mmgmsey nud Sulvyiteny 1 fou feugemsen 15.0 -19.9 wufims
Lifimnuuaneanieadia a1y 2 ey agiug HPO2 dauganseaiugsan 30.1 lWuUAUns wAneemig
atfegildedrAyduaneiiug HPO8 HPO5 Wudatuitleal uag HP12 lagdadnuganseviy 26.3 26.0
25.9 WA 25.7 WwuURALAT AUEFU dauaeiugduginugmsmiy 27.7-29.7 lwuURlLAT ANEMII
fuinyiiony 3 wWou fA1sening 269 287 wuRiuns ldfinnuuandreonnsada annismaaesmudl
AFINTILRUADTY 1- 3 WWouaglutag 15.0-30.1 lwuRiung denndosiu Sugr uazane (2013)

o X & Ay Aa a a;' a [N ¢
5']EN']U'JW@JUSU‘VTELTJUWSUQNQﬂV]Nﬂ'J']ﬂJQQ 15-30 WUmUAT (MNS19NUINT 9 ) Wﬂ'ﬁm'ﬂaquu@ugﬂaqﬂﬂiﬂ
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Wl 918 12 Uag 3 e WUl AA15ENIN 25.4-40.6 58.0-81.7 Uag 100.1-124.5 LwURLUAT ALEIAU

WA LT AMULANANNNNEDR (ANFINUING )

o 1

NAKAN T1UIUTVUINA139 siatdmtin 1 Alansy wudl Wvwinlng @ieiiug HPOS5 J91uIuA
vualngiunga 39.3 w1 Lluandsiunisadfduiugilseuiiouniiauinlng 91uiu 24 93 ue

wanNA19NEdAnUatewug HPO3 wag HP14 NITIwIuinuInngviafiu 16.0 wag 18.3 %3 auadu

[y

dhuaenugauidIuiTwIalngwiu 20.3- 34.3 7 luivuianaiaieiug HP10 J31uausiaunn

gavinfu 109.0 %17 Fawanaeiun1eadfdualeius HP13 HPO8 way HPO2 Fedldruiuiiauinnais

YY)

Wiy 58.6 95.0 Uag 67.6 113 Aua1AU waliuanaenisadftuiugaiullesl ATwuivuinnai

[y

Wiy 85.6 11 dauimuiadniidndiudnnuiunniigaiiaSeuiisuiunnuunn neanewug HP11

U v s ]

o LY < = Y LY 1 ! LY aa Aa o [ o
MUIUMITUIAANNINNETALNINY 362.6 WJIMLLG]ﬂG]NﬂuVINﬁOG] UNUTATULUEIL NUNITVUIALANITUIU

9

187.3 %1 Iwawyavseiilauldineudosidrinats uwiasaieiugianuuaneeiunieada wuii ane

aa v (% s

Wug HPO7 fd1uiusiiyatesgn 0.3 113 lluansnsiunadatuiugaauies L alidruiuimiyamiiiy

9

34.3 ¥ Yaugiangug HP14 Fuiuiiyauingawiniu 60.0 13 (A1399WWINT 2)
nardnnlansusals wuln luianuuansnamneadd da1senang 1,845.1-3,267.5 Alansunals

Inganeiugaiuiest nduiugiuSeudieuiinands 2,817.0 Alanfusials wonuminnandnauwuini

U U s =)

WU aneiug HP12 Sumddnivuinlnggedn 670.8 Alansusels liuansrmnsadifduiugaiudesl

]

Pumdnmvualng 451.6 Alansusiols weiwans1mvadfegelidud1Agyivaleius HPO8 HPO1

[ ! s

HPO3 HPO6 HP10 HP11 HP14 way HPO2 AAflAT 162:6-328.4 AlanSusials vuranatanudn aesus

3

a v v

HPO8 W niinivwIanattasgn 1,253.2 Alansusiels iunndmsadfduiugaiuiios Addimdn

o w v v 6

1,015.0 Alansusals wawanmen1sanfegnalivedfiuaeniug HP10 way HP11 A winiivuie

o 3

! (% s

naNs 454.8 uag 441.1 Alandusiels muddiu druaeiugdugivvuinnaraviniu 661.6- 1,068.8
Alansustels aneus HPOT Sumdniuwiaiiingsan 1,873.6 Alantusels uwilifienuunnsinemnaada
fuaneiugdu Tnoandiug HP14 dwdnshan 1,028.6 Alanustels duiugauien Shminsuun
AN 1,156.9 Alansusels humadnwuludndiudiunn aenndesiiu Nanema wagaaiz (2009) fis1ey
Maweshifuinydenuussuiuadlunandniimeoiamuisunadnds 75% axnduldduiudvyd
dnenmlinandniivainuats feiliunaandnsnavesitusnssuuasduindon Enyiukwu LazaAnY
(2014) 7897797 Sudnyfivgnlunivuensnag Susnarunsolinandald 7- 20 dudeisnuns vie
Uszanal 1,120- 3,200 Alandusials Karuniawan uagane (2016) Anwiuduiussesnitaiugnasuuag
Aswndousednsnmvesiuivyundatenusinussimadulaiideduiu 15 aeug ainassmgugn
wud1 fjminfasiodu 114.83 - 506.38 n3u Tnandn 4.79 - 38.50 fusiatenuns wie 766- 6,160
Alan3usiols sayanudn anewug HPO7 HPO11 HP10 wag HPOY thwtinifayasian 0.27 20.8 22.8 uas
54.6 Alansustels mudiy lduansemaadfduiugaiudest Afdmiindaye 193.5 Alanfudel us

o w [y [

wansensainegalded Ay fuatediug HP14 HP13 uay HPO3 Nl mdniiaye 281.3 320.5 uay
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332.9 AlanSusels aud1du Ingangiugaugdumdniige 93.5-211.0 Alansusels fiarsandiuau

HanAnNInele AwiuInNandaTvwIngLasuanans wudtaneiug HPO12 HandnNdmuiy

| a

logean 1,724.0 Alansusiols Liwansinensadififuiugeuiest Ninandandmiiele 1,466.6 Alansu

o w

fols uiuanansatfeglitedAgyiuateniug HP10 way HP11 Ninandn 687.9 uay 671.3 Alansy

o

fols MNa1RU dduaneiugaunlian 824.2- 1,584.4 Alansusiols (ANT1WWINT )

AUSIYLATNAIUINTNEATNTET

Y

¥
1’4 a

AUNSIRsYAULA AMEmsIL SuAvueny 1 2 uay 3 ey dA1Tendeg 11.2 -14.2 17.5 -

Y

22.4 uag 22.0 -27.7 Wwulues auddu liuandimsaialuudasifiou (1919muIni o) usiu
gudnanansany wudh Sulvyeny 1 e fid 20.6- 27.1 wufwnes Lifinrukannemnsadn o1y 2
Wou Wugauwileal wazanewug HP12 Tdur1uaAudnaamsanugaga 53.8 Lae 53.0 lyuflung
MUawy uandmeaifegadidedAgyiuateiug HPO1 HPO3 HPO5 wag HP10 laeilA1ivindu 41.5
41.2 41.2 way 37.7 lwufiluns suadu diumeiugdugiidusinudugnanmsay 44.5- 51.3 lwufiuns
futvyeny 3 Wou WukuguSnatmssudiAsEning 59.6-81.6 lwuRuns lLifiauuandamisada
(MF9HLINT Q)

Frunandn S1uruivuiadisgdetivin 1 Alansu wuin aneiug HPOS Wawwialngjgean
34.3 ¥ wansinansadifegrailfeddgyiuanesiug HPO2 ugaiuilleal HPO12 HPO3 HPO7 HPO14 wag
HP10 Tneliavuralugiuinfu 13.6 120 10619.6 9.3 6.6 uag 5.0 siasedlans druaieiugdugd
vty 18.3- 23.3 Wseflansu @1eWug HPO6 I1UIUMIVUIANAINEIER 57.0 13 UANGIS
meadreg1aditudAniuaneiiug HP10 HPO5 sfugauieal HPO9 wag HPO7 lagldnuiumiauianans
29.6-36.0 vsoRlandu aeiugau d9nauiuuianais 37.0-48.0 FseRlandy svuiadn wuiy
a1eiug HP10 HP11 wag HPO2 Svinvunmdnaddn 137.0 136.6 uag 125.6 winedlansu aiuaiau 1

U v s ddo IS

WANAINIARANURUSATRTE91 NTUTIUIUFVUIALEN 64.6 FaraAlansy LALANAIINIIEDRDE 19T

]

Ly

tfodndnyfuaeitug HPOS lnefis uruivunadnign 35.0 Fdeflaniu druaneiugdugiisiuiui
YUIALEN 63.0-121.3 WasoRlaniu farsandiuiuiige wudn liuana1aneada den 32.0- 61.6 #ase
Alansu (M51WUINT )

HanAnAlansusals wudn aneiug HPO9 dinandngegn 2,041.2 Alansusals ldunnsnanisadia

o w [y v 6

Auiugaiullesl Nlnande 1,344.4 Alansusels wiwansraniadfegnliveddgydvaieiug HPO6

v q

HPO2 HP03 HP14 HPO11 HPO7 waz HP10 tnefinandn 585.0-1,313.9 Alanfusels lnsaneiuddud

]

HANER 1,450.0-1,708.5 Alansusiols nandnuenauuuIavia wudn aeiug HPO9 dnandnvivuinlvg

aa

g9an 494.3 AlanSusials wandnsadifegadided1Ayduaneiug HPO5 HP14 HPOS HP12 Al

[

HP02 HPO1 HP03 HPO7 HP06 HP11 way HP10 laeilnandn 55.0-310.7 AlanSumals Wivu1nnald

9

WU E{’]EJ‘W‘US HP12 umuﬂmsummﬂmqam 479.0 Alansumsls LiuanA1meas ‘UW‘US@'J‘UL‘UENl ‘1/1
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L% s

fvvuianana 263.4 Alanfusels udunnsrssaifegddoddgivaetus HP11 uay HP10 73]
NaHANTITUIANG1S 232.0 wag 129.4 Alanfusels awddu aefugduqimuuinnars 301.1-397.1
Alansusiols anesiug HPO1 Huhwiinduunaingsan 453.3 Alandustels wandnansadfededdeddny
fluaneug HPO6 HPO9 HP11 HPO8 HPO5 HP12 HPO3 fugAduLilesl HPO14 HPO7 wag HP10 laedl
nanAATTIALEN 167.5-310.8 Alansusiols dwidniyenuin areiiug HPOT way HP10 Suwidni
yarnga 194.3 uay 233.1 Alandudels unndamsadfeeeiidoddnyfuaeiug HP12 HPOS siugaiu
1891 HPOS HPO1 wag HPO9 fifitimiinianm 538.1 565.7 579.0 624.9 684.4 uax 842.7 Alan3usiols

1%

AINaRy druaneiugdusiumidniie 273.3-420.6 Alansusels 3nn1maassmuITiIadILIY

9

'
fa o/ (% =

wn ndunneguiitowssimumanasnssfluuiivinaiunniudaa mitufiuamases
ldasasefiiviaudsdmalinandntios uenaindadiiadiuan wiiuiiuguazanimeiniaudy
Okorocha wagAmy (2006) T1891u77 Sutnysagnitelsasisqiivinareshlgnisanaunmuesiaiiv
nMsgdonananiaznisiui saudannsszuiavedldifoudossie fansandwiunandnidmiield
AurnRanaRTIvLInlNg LAz ILIANATY WUIIEETUS HPO9 WanAnTT mUneldgsan 894.2
Alansusels laiumnsensadtuiugauien fikanda 543.3 Alansusdels urupndamsaifossd]
tfuddryiuaneiug HPO3 HPO7 HP11 way HP10 Misnawdnfisimingls 497.5 487.6 340.0 uag 184.4
Alansusels muddu Insaeiugdusiinandndidwueld 570.7-778 2 Alandudels (M1suuani 9)

6

agUT 2 danuil wud anesiug HPO9 Snandnindsgian 2,653.0 Alanfusiols sesasnlaun anesiug
HP0O8 HP12 HPO1 HP13 AauLiieal HPO5 HPO6 HPO7 HPO3 HP14 HP02 way HP11 inandn 1,522.8-
2,005.7 Alanfusiels lneflanewus HP10 AnanAnsngn 1,215.0 Alandusiols Wusauileal Muitus
Wivuiisulinanan 2,080.7 Alanfusols arewusg HPO9 TWnandniivuinlngladgegn 504.9
Alansusiols sesasnlawn aaewug HP12 HP13 HPOS5 AauLfledl HPOS HPO7 HPO14 HPO1 HPO3 HPO2
HPO6 Uag HPO11 finandanandnivwinivg 169.1- 485.0 Alansusials uazanewug HP10 nan&dnm
yusilvigiadosgn 1440 Alansusiels svuianans wuin HPOS Snananihuuiananaadegeqn 787.9
Alansusials sesasnlawn a1esug HP12 HPO9 HPO6 Awullesl HPO1 HP14 HPO7 HP13 HPO5 HPO2
HPO3 wag HP11 fnandn 336.5- 766.1 Alanfusdels ateius HP10 nanAATvwIANAIANER 292.1
Alansusiols Fauraidn wudt HPO7 dnandnvuinidniadegegn 1,038.9 Alansudels sesasnldun
a’]EJﬂJUﬁ: HP0O9 HPO8 HPO1 HPO6 HP11 HP12 HPO5 HP13 HP0O3 HP02 Adulilel tay HP10 Anakae
650.9- 964.9 Alan3usiels Insanewug HP14 nandniivunaldnsian 617.2 Alanusiels nandni
Frvmield wuin HP12 Snandniadegean 1,251.1 Alansusiels seaanliun arewug HPO9 HPOS Ay
{eal HP13 HPO5 HPO6 HPO1 HPO7 HP14 HPO2 HPO3 was HP11 Teefinandniismunels 505.6-
1,239.3 Alan3usiels uaganeug HP10 nandniidvingldman 436.1 Alansusiels Tnevugiusouidioy

Tinandnniuiegld 1,004.9 Alansusels (n519muIny g)
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1.4 msweuiisunuglulsinensnsiuavy

Y 1

Jewindevan vinsduiietiuinuuiswialug nans n Wldseuleadinanevseivase

aa Ao al [y

Umdnmaaniailansy wuin Mvwialugluiinuwena1snieads d9uiu 23.6- 35.6 wadenlansy

Y 1 o w

WIUINNA1NUEIERULS HPO9 Hd1uiugegaiaie 83.6 Mdenlansu unnstamisainegadided

2

v v ¢ aa v

FuWug HPOS HP13 warAiukiledl tnedlAn 53.3 45.0 wag 43.3 Ranlansy wa liwnnsean19adnny

q

o s (% 2 = 1 ! aa A 1 = v 1 a o
g1eiugauY Mvwadndanuinnigaliiinuuand1anieadia daady 150.3- 221.0 Hsdedlaniy
Iuumarsednvugiilddoudseidviatenulnuandramsaifedaiideddey lneug HPOS

HPO8 waz HP12 laimudnwaizsiiyg stug HPO13 fesian 0.67 stedlansu anewiug HPO9 HPO1 uaAY

TugAILee] TTUIWIRALINTWYINGU 2.67 9.33 wae 14 .3 asaflansy MUy (1151969 §)

<9

o

v

Handnsials WudtWug HP12 nandngsgn 5,420 Alansusials uand1aneadiegsideddgyiuiug

]

HPO1 HPO8 AuLilesl HPO5 way HP13 fifluandn 3,513 3,307 3,077 2,262waz 2,040 Alansusols

[y

Muau wiliunnsamisadiiduateiiug HPO9 ( 4,619 AlanSusials) aeaadesiurinvuinlvg nais

v

LaLaNNNUI1 Wug HP12 nandniiieanvuingeaniyiniu 1,0401,823 uax 2,557 Alansusals

' Ao o

FUANTU uanaensadfedelited1AyBe sevaaunlauniug HPO9 Bilivwinlueg) nane wazidnwindy

s

730 1,589 uag 2,300 Alansusals arua1du Favaldwuluaieiug HPO5 HPO8 wag HP12 Tnewiug

]

HPO13 fldwingn 13.3 Alanusiels Tnestug HPOS uazAuLliosl wugsgaade 81.3 uay 96.6 Alan3u

1 o o a 1 =

aals MuaIdU Aarsanandnfiamisaduaele (awialug- na1e) nuauanamsadfogel

'
v a

odfayBe Wug HP12 wag HPO9 NanAnasantads 2,863 uay 2,319 Alansusels mudisy siug HPOS
HPO5 way HP13 iﬁmamﬁmﬁmmimﬁ’mmalé’ﬁ?ﬂqmaﬁa 1,317 1,198 wag 1,060 Alansusials suaiau
ﬁumzﬁﬁuﬁ:mmﬁm 1 Iuandaiingu 1,505 Alansusels (N519uuIng =)

Fawdanszd anertug HPO1 F51uruivuelugjiodegsgn 28.0 Fsedlansy unandnansadi
ogailifuddyAuiiug HP13 Adnadesgn 18.3 hedlandu wiliwnndameadRfuaneiusaug
IUIANANS WU e HPOY Sruruhuananaadegean 82.0 Wsedlansy uansnamsadetnadl
WodAgyiuiug HPO5 way HP13 Wiy 54.0 wag 47.3 Mseilansu audiu wiliwansnsmneadiiiu
aneusdug WavuIeidnnudn aneug HP12 HP13 HPOS HPO1 HPO9 wagauilesl fldlsiuansnetu
9@dAamAu 112.0 112.0 103.0 93.7 91.3 uag 90.0 Mareflandu mudfiu wand1aneainodedl
tfudndnyiu HPO5 Afinandnsnaniade 59.0 saseAlaniu Wayauandaaaifegslitiodidny aewug
HPO5 WuTyasgn 11.0 FaseAlandy unndameaifosfodfyduaoiug HP12 Anugegn 22.0
waseAlanu (M31ewInit &) wandnAlaniusiolslifinuunnsiimeain Insanefusilvinanangs 3
Susunsnléinn HPO9 HP12 wag HPO1 HanAngedaLade 4,650 4,511 uay 4,083 Alanfusiels aady
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Abstracts

Production Pineapple cv. Phuket in the Upper South. Farmers often suffer from wilt
disease. The causative agent is often attached to the propagation. There are also mealybugs as
vectors for spreading wilt pathogens. Ants an important role in the movement of mealybugs
within the plantation. Explore the ecology of the mealybug (Dysmicoccus mealybug) the cause
of the epidemic of wilt disease in Phuket pineapples are therefore of great importance. To
study the relationship between living organisms in the Phuket pineapple plantation conditions
only in Phangnga and Phuket province. The topography and climate are different from other
pineapple growing areas. From the ecology survey of mealybugs in the plots of Phuket
pineapple farmers in Phangnga and Phuket provinces from January to December 2021. Found
the period during which the mealybug infestation was found during'the summer, there is little
rainfall from January to April. The information obtained will enable farmers to plan for effective
management of disease and pest infestations in the pineapple plantations. Reduce production
costs reduce damage to crops caused by wilt. However, the spread of pineapple wilt can be
associated with propagation caused by the planting of shoots or corks from the disease plant.
Therefore, farmers need to select disease-free propagation from plots without infestation of wilt
disease. As well as weeding within the plot to destroy the habitat and hiding of ants and
mealybugs. In addition, Field model product pineapple cv. Phuket in the Upper Southern
encourages farmers to produce Phuket pineapples by using the technology of the Department
of Agriculture, using fertilizer according to soil analysis reducing costs, and producing consistent
quantity and quality. Field model in the area of Mai Khao Subdistrict, Thalang District, Phuket
Province, in addition, research results are driven to the public in various forms such as
knowledge transfer to farmers and related agencies in the area through media disseminated in
the form of a brochure, posters, a practical manual for members who request the use of
geographical indications "Phuket Pineapple" for the year 2021, which farmers and interested
parties gain knowledge and understanding. To fertilize according to the pineapple growth rate in
each phase correctly and appropriately. which farmers can continue to apply in their

production.
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