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Abstract

The study of climatic influence on phenology, gibberellin-like substances
and GAZ20-oxidase expression was conducted since March, 2013 — February, 2014 in 8
years old of cleft-grafted Longkong (Aglaia dookkoo Griff.) located at orchard of
Department of Plant Science, Faculty of Natural Resources, Prince of Songkla University,
Had Yai, Songkla. The aim of study was to investigate the influence of climate on
phenology, gibberellin content and expression of gibberellin-related gene. The results
showed that vegetative growth of Longkong tree; height, canopy width, circumference
and diameter, were increased. After pruning in late January, it was found that the
Longkong tree produced three flushes in March (84.4%), June (53.5%) and October
(50.9%). Longkong tree had flowering in late March — April with the decrease of flower
bud counted from April to August. The length of flower bud decreased and then did not
develop to inflorescence resulting in Longkong not producing fruit. In climatic study,
rainfalls, number of rainy days and relative humidity (RH) what had the same change
pattern. Low rainfalls and number of rainy days was counted from March to May and these
parameter showed minimum or nil during May to September, therefore, this resulted in low
RH and average temperature. In October-December, the level of rainfalls and number of
rainy days were shown then it caused high RH and temperature. In addition, rainfalls had
the relationship with evaporation rate and soil moisture which determining the dry period
required for Longkong to induce flowering (dry period = evaporation rate > rainfall). Dry
period divided into 4 phases; 1) March, 2) June-July, 3) September and 4) January-

February, 2014. Moreover, the level of gibberellin-like substances in bark and leaf



increased one month before 2™ of leaf flushing and two months before 3" of leaf flushing.
However, the low level of gibberellin-like substances were found during flowering. It was
found that GA20-oxidase were expressed in March, April and June which related to leaf
flushing more than flowering or the expression of this GA20-oxidase was not related to

flowering.
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ANHUZAEDLAZAIED
EDTA = Ethylenediaminetetraacetic acid
LiCl = Lithium chloride
MgCl, = Magnesium chloride
NaCl = Sodium chloride
PVPP = Polyvinyl polypyrrolidone
SDS = Sodium dodecy! sulfate
TBE = Tris Borate Ethylenediaminetetraacetic acid
Tris-HCI = Tris hydrochloride
cm = LTURLNAT
m = LHAT
% = Llajifus
S.E. = Standard error
CGR = Crop growth rate
LAl = Leaf area index

NAR = Net assimilation rate
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(szazlumaans visatlszanny 2 dlaviuaaunnluaen) Auanuilwdesidusiniswanlulug
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a

4. n1709n0an lagtunniuneananan AIUIUAIAAN LAZIAAIINEND
dl = QI % o o g a c & L8
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LazdtAsnziA NduiusaesdiayafoaauduWus (correlation analysis) e ANE"



ANANNUSIDIA LAz Iz Aa L sIa9RENWIN1T Tusautl 1Hun A Ngesiu auinAy
NA1NTINH AMNENINEUIALINAABUATLEBENAUETNANAIFU WATANINBINIALFAZHY
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3) 8101 r = 1 kaagIAaulsan NaINIARA AW UIN17 Tusa UTIH

o o & o = = o o o A o v & G a = o
ANNANNUDNUNINNGA IﬂﬂllﬂfJ’]QJ@NWMﬁ‘VI’]\‘lUQﬂM?@ﬂQWNﬂNWMﬁLﬂu1ﬂluVIﬂWWQLﬂil‘)ﬂu

wanaN® AusunisAnen luefanlAnnuaseAuteed Nl s ANTandunus
A a o
WAHLAN fadl
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~ > Py o o & ~ o o &
UAN r=0.861 LL’A&N’JWW[ﬁs\luﬁmﬂu‘j‘ﬂuﬂmumﬁmmqL’&u?ﬂ‘quL‘V\lmju Iﬂﬂﬂﬂqqﬂmﬂwuﬁ

Ausnnuasiduldlunantamaaiuiunatluseut! (N 2.3 wLaznnsen 2.1)

70 4

\EO/ 65
=
=
c 60 -4
°&
&
(9
a 55 -
£
& y = 0.2198x + 58.761
= 50 -
% R? = 0.7414
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49409 1.2 cm waznaudAeatanaslutdostlanapaum e asainlugosiidaiuou
ABNANTUAIAINAFDANLRALTBIAINENIAEN AIUIUTRNAIURBUNYHNIANTAINEY
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[ 4

wardanwzuisAnadiufiu (57, 2543) uarilediasziAnduilsv@nsandunugseudng

o o o o

ANTUANAMEA LI efiEuAN1saeNARNRLN 0.990 UAAITIANNTUANTINTHAINANTUE
7

AunIIWmuTananaadaadnatat NN Tnganududuinslutoseannanain 75 -

|
o o

dl [ d’l o 1 a a ¥ a
80% TaiilumnnTudunniniunzansanisiaryiuinuazlinananueiaaIned (WAR
wazAMy, 2522) andayadinefiuazmiulian wauinisTusattlaesassnasdnanianiladt
¥4 4 e y
NanINeINIAlRe R Inelan T NI UTIR T IiANTEN UAR A LLTaAN INBIN AR °]

Aun7eylURNARaN T ANMUATILAS AdLdre NN 2.14



NISNARDIN 2
= a a -4 =\ t:' (%4
ANHIANMNANNUSIRIENNANRINA MsidRaunlasFaiuansaans
AULUDLSAAU NISUAAIADNUDIEU GA20—0oxidase TIINWMUINIS L USAL

UABINBDINAN

30
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UNUI

o Ao | e AN Y o _—
UANANITARLEININBINANHRALALATIARWAMWINIT e LTI AR ganLdn |
TaqauntalupegefiuufalngianicaLiue?adRTINLUNUINgaLd3un1sunnluaa
(Davenport, 2000; AsLAT, 2537; Chailakhyan, 1968) watiudenisaanaanlulinanans
%iin (Goldschmidt et al., 1997) Tutlaqiiudin1sAunuauiUalsadauLAY 136 1 (Stepen
and Hedden, 2006) miﬁﬂwﬂuﬁsﬂqu@éﬁmwmﬂ AUILATAAUTNATUEIN1790NAAN D
&1uNUATTY (Goldberg-Moeller et al., 2013) kazn in1788NABNTBIENTLIMINUAARS

(Munoz-Fambuena et al.,, 2012) Tagwudnauiuaisaduasdin1ngeludosnanaan

o o

dl [ o | | ] ] A
wasulihflunluuazandiaslugesinga doanisuandananuazdoseannan (e uay

431UF, 2547) T9annisAneTuAUARUSaeE9e (A9 WATAME, 2542) AUAWUE Yu Her

]

'8

Pau (Chea et al.,, 2014) a1laWufae (A95n uaz surde, 2543) Nriananugyaindn

Q a

(45181 way dUrde, 2544) waznzaag (auld uae 43156, 2547; Mouco et al., 2013

~

bt}

NUNENIUANTARNEALLILBLITAAUAHIE NI UARAINENaRNABN A1NFUARINEI LA
nsAnEiunaasedgaLesaAwic i Aenuas luaeinesieunnsaannen 3 dilani
wudn Trunuansadsatiuaadwie luaenuarlufuuatiua aasesnesiaLiiasauds
flasineannan (@naing, 2558) e ANENILUIUNN TR AL LI AR NN A3
CASALILBITA AR ENAN geranylgeranyl-diphosphate (GGDP) WazliANIZL1NNg
pentinduauldiiu GA,, wazann GA,, WasulUifhauiwesadusingu *| (Hadden and
phillips, 2000; Yamaguchi, 2008) TnelunszununiIdaAneiALILeLsaduilE AT e
naneialEun fu GA20-oxidase (GA200x) GA3-oxidase (GA30x) GA2-oxidase (GA20x)
GA7-oxidase (GA7ox) (Hadden and phillips, 2000) Tmatiu GA20-oxidase LAY GAS3-
oxidase LﬂuﬁuﬁzﬁﬂﬁmiuﬁﬁmﬁﬁqLm’wzﬁ?ﬂummmau (Nakagawa et al., 2012) At
NMsANENNsUEAIRaNTasEL GA20-oxidase Tuldinatiudutinauda ity uetfla and du
walunzaina189 Nakagawa wazaniy (2012) 189N NTLansaan1eddis GA20-oxidase
Tluuazangeniutih Hufinaylutaenieunnn A AenuaLaAat LT MUANAIASN NNANE
HATRINNTFAANRRLAZA1TNNtAaTanIN ITaRaN TLAAYRENTRIE W GA20-oxidase 11
AB9NBIUBIANEAN (2558) WLLN NITWAAIBANUBIEU GA20-oxidase luilaanuazly

ADINBNTNYAAILAN HNsuantaanAaudrapsfauwsinauliivanmudaunsziveanaanlu

'
A v o =

wuenglidansnilaadonsiaa LL@Z/M?@T‘I%‘%‘/@Z%W FULNALNALNITANARNUBIABINANHN KA
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o qu N o 4 Ay P ' = = o

M liinsuanseanaestiudinaiaifiaandniiseanatnauaannen Wellsaunauiuga
| = o =2 dl o 1y dl o o o &

pILAN [uLAauNIsAnE TuN1mAseusn NdaliNdeyaseaunaaiuANANAUS

IANNARANAIHNARENglssansLL AL AN AR LR LILLBIIARUIAZN1TUAAIBEN

2193811 GA20-oxidase Aatiun1sAn luafalildngilsvasAinadneniaaauulasaes

UFNNUAIARNLALLLALTAAULAZ N1TLARANBANT8EY GA20-oxidase TutdaawmuInigly

=
IS NN

[ G4 aa
@naUnTULazInng
= o [
NSLNLAIRENY
QI < o 1 A dl = { o o 1 Ql :/1 ]
Buiudatelunazidaen Weln1suanlugaugALINUAIs ALFNTS A6
IPAUALNAN W.A.2556 TNABUNNAALE W.A.2557 Nusatvnauaza3s unad 11
1. masiusaeeely TnetAumedluwianlugesgnanaesludszney
e 2 duainaan guiivluseuuennssyy A1uou 10 lusiasiv
2. nafiusaetnnlaen Ineiudanatnenissdunangelszunns 50 cm
witlaNuAY fuas 25 9 winmtintszanm 0.2 g Iaaldginsniduiuianzqnaainaunaéu

H1uAuEnaT9 0.5 cm Wwnzdsuaensiuasanadiiaiilusouniseusias siu

8015 NAAAY

< o/ 1 A % o 1 & Y % =3 o
1. inusetdaanuaz lulaainun g G’WEIVLMIM?L"\HLM@'J BAINLTNTIN

'
a

uNQ -20°C We7971ATNzMBUIUAITARIEALLLOLIAAY BAZLIL NI NN

u

)

-80°C @98N1347A RNA
o o | o % 1 A all o % L% [~3 v
2. nsannsating et saninliuisdaaaanufunielfigooinia

wndarutinsaeenely 1 g uazsaedradaan 1 g uasiedangliaziBandaeingds Ineim

Tulnsauiiananzus Wainean ANy waziis methanol fuAiulEnguugd
6

3
'

-20°C A NLiindiu 80 % 25 mi tiuansanalananilac18nia qruugi 4°C ilunan 1

1 v
49714 ANN1UNTA9IRNTENARQBENINTLANNTA Whatman 1185 1 a9lua9aRunaN 10

1
a

arsavansllszinauiafaelATaINAuITINEA1TWLUNYY (rotary evaporater) NOMINNH

q u
2
o

40°C WAANANIANA UIIANUNANAIY ammonium acetate 0.01 M AU 3 AT 7] AL 4 m



33

1
=

Iaalda19tntaunaurni 60°C AaNNULALA1TAaLAE ammonium acetate M bAMa 12 ml

Q u

a

s i Rgnuni -20°C e 16 4alue
3. navndiesiasunlnsnsni Tnewiranudulasunlnunsulne lnseanw
N384 Whatman U3 1 2116 9x28 cm ﬁﬁmzmwm%L?ﬁuﬁwummﬁ;uﬁuﬁ%um (strip)
4130288 InEUARILAUARAIUINAINTALANT 2 cm LL@zamqmﬁqﬂﬁmﬁ@@z@ﬁﬂm?ulfauiﬂﬁq
(16.5 cm f‘fmmnfﬂ;mﬁuﬂmm?) wda i luTasthnlngpaansann N maassuBLWIEUAUATDY
udulasuntnunsuine lisaagneas 100 pl wdaurulasun Taun s lufansazanafisl
AMUNANURAY isopropanol 99.7% (AR grade) : ammonium hydroxide 25% (AR grade) : ‘L:L”ﬁ
nau (10:1:1 Taed3namse) Tugaunm 20 cm x 60 cm x 40 cm ‘Emﬂlﬁuauﬁwmmmgmﬁﬂ
dnsazans Teliaunsyisansazaneiaaauillauiasze s 20 om (Unutlsranoy 67 Falug)
theanangudaialiiui antiuutiausulassnTaunss 1 10 daudte R, 0.1-1.0 AaASL
Tnadaufiagliunuanniilu R, 0.0 (control) @91 R 0.1-1.0 Aegaufiagiuilaunuaisauds
sovent front Taeuiiailu 10 d9uimin < i WAt R, TuridandeLbeaudaunfauan R
0.0 - 1.0 thusiaz R, ansadidun I ldanuumnzidaaiia acetone 50% (viv) Usunas 10
ml L‘ﬁmmmma?ﬁﬂglw,mu‘immimLme
4. N133ATNNLANTARNEALLLIBLIAR

TN LAIARNLALLLALIA AW Y THAN NN LA TEIAN T AT AN 1LUAT
n19n1lAsNAIRTna NH Faa3F Lettuce Hypocotyl Bioassay (LHB) Imailinnsnansiu
mmgm?mmﬂLmaumximﬁmmmmﬁmauLU@Li@ﬁuﬁqﬁ”

4.1 N1INNTINNIATZIUALLLBLIAAY LITENAULLIBLIAAY (GA, A9
@'aﬂqvﬁ; 90%) weiazANdNgW 01 2.55 10 25 50 WAz 100 ngL™" LNSNAARNNIARILIY
nazpnrnzluanERifansazane GA, wazaadinduaaudindiuas 10 wén i 5
g1 annsfuii vl lulnagaaaadu cveiignmnd 28°C waan 4 51 Tagliiuas 400
Lux ARBANITINAE AN TUTAAL1LEN hypocotyl TR4LNAAKNNNTA SR AR
NABNNINNINTFIN Tenu x Ae AMHENiuIRIALILALITARY wAZIWNY Y ABAINENLTDY
hypocotyl

4.2 nsm1iunnuansafngauiueLsaarlagdNandnn AN T

v 1 i
AMUNNE R A% 20 LNAA MeAtINaY 500 ul wdrasiiansazatenliainda 3 unvanaslu

dld < o 1 % da’ dl a
ANNENRWARENNIAag TN 500 Pl 99awnz EluTuagnaoumunguund
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tszaunne 28°C 1Tuian 4 1 nnaliAaudnLas 400 Lux AaaANITINNE TAAINEND
hypocotyl IB4LNAARNNIARIUIN 10 LLAR A vt BN iansAdngALLLa LAY
Tnenfraumeuiunsnuinsgi lude 4.1

5.n12a1m RNA Tnal435 SDS (snuilatann Venkatachalam et al.,1999)
Taenindetnsluasenesnunlfinzdanifiung fnufmetaiuaudalszuns 0.3 g ldas
naan b lATEUFI NS IUIA 1.5 ml BNt afans (extraction buffer) Afldautlsznay
l#urA NaCl 200 mM Tris-HCI 100 mM (pH 7.0) EDTA 10 mM &g SDS 1.5 % 1311ms 500
ul BN phenol Y381/9500 pl LAXN R-mercaptoethanol UTu1/T 20 pl WazlAn PVPP 0.015 g
e lfiansavaneniilesuandindumaesnaiunude antuinliuieslinnasneusos
wirasTuwiasiiguunil 4°C parmiasen 10,000 pm wiw 15 unf mmfu@mﬁ'quﬁlm%uuu
ldaslusnaantduasWas lndaunn 1.5 ml LANA1Ta=a1Y chloform : isoamylalcohol
(BRTEIU 24 1 1) AFuSPLRAT 1 Wineasn9an A 1wt daeATaq vortex Winiu uaz
1111ﬂ1j'uLu'3lm°Lﬁmm:ﬂ@uﬁqaLﬂd'al*mﬂumﬁmﬁqmmﬁ 4°C ANL3998L 10,000 rpm 111
15 il azldiansazansuandawdy 2 4u @mmaﬁf;ualm%uuuslm'mlummLsnum??\lqﬂmi
2UNA 1.5 ml AN ansazane lithium chloride (LiCl) Aamtdndi 8 M Timanaudiudiu
gndinel (final concentration) Wiy 2 M wanansnialunaanfoaniswaniasanauliun

11 7] 2-3 p5a vaeasatnglfulATiguund 20°C #idl4 14 - 16 Falu ennAzney
RNA Lilapsniaantdivaeadaediellilumiasifiennnznen RNA Fasipdes
fuwiesfigniund 4°C AaraiFasan 10,000 rpm 1w 20 N whangauladia amiuin
a17aza1g LiCl Aondind 2 M d3u1ms 200 pl waziiliusRaslfananeudoaLates

TuReaguun 4°C ANL39991 10,000 rpm WK 15 W9 wiamdauladia aniuss

'
= a

ethanol it 100% 1331703 1 ml uazsirliuwieslfinnazneufaetestumiasiigniug

4°C AYNNITIT8L 10,000 rpm W1 15 w1A uENEILlaTe anthuAa DEPC-treated H,0
3URT 25 pl @19aTAa8 Sodium acetate 3 M (pH 5.2) UTn1m9 2.5 pl WAL ethanol 100%
15u1m9 62.5 i LL@zﬂﬂﬂﬂum‘%mﬁlﬁmmﬂ@u%mLﬂ%@ﬂwﬁm%mmﬁ 4°C AHLTY
294 10,000 rpm W11 10 WA malaia aniudnanznaudag ethanol v 70% 1iunas
1 mi Lmzﬁﬂﬂﬁum‘fﬂméﬁqﬂLﬂ%\aﬂmufimﬁqmmﬁ 4°C 10,000 rpm flwaan 10 w1 w

doulany waalAu ethanol iu 70% 15uag 1 ml wazunldsumneediaaasasiuinune i
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ArUNYH 4°C 10,000 rpm luran 10 wiA melaiia mwaamﬁ?ﬁ%mmﬁﬁmL‘ﬁ'@ﬁﬂﬁ
Rznau RNA uiie azanamznan RNA fagl DEPC-treated H,0 1fan1ms 20 pl
6. nsiaLlanns RNA Tneliisesaininsinindinesdnviuans i
{18814 BioDrop DUO Iaeiiafiaanuenama 260 waz 280 nm 1 RNA 13unms 1 pl wazi
11 DEPC-treated ilusaiBavifiew (blank)
6.1 N1TMTIAABL RNA A2833 agarose gel electrophoresis RIS

agarose gel 0.8% 94 agarose #n 0.4 g HaNAy TBE buffer 0.5x 13N1m3 50 ml 10l fin

£ 4
% @ a

Wansazanala wn agarose miummmmaﬁﬂ?mzﬁmm@Lmzmwﬁi?’mm mafialiau
waudaiaudndres 1 Aurean thuaad i ldansluugaiued aanviun TBE buffer 0.5x 1
VIQNUHULAA VaaAA2at19 RNA UTume 2 pl finaniy 6X loading dye 31155 2 pl aglu
A8 Susnating RNA 7inszuglsiln 100 V 11y 25 147 1 agarose gel uilunaeswatamng
flansazane ethidium bromide Uszanns 10 uni n&sannTEsFa81iNndY 10 urd 1
agarose gel lldaignialfiuacydfaniates Uv-transiluminator w&atin8n1n RNA az
ﬂ‘i’]ﬂgLLﬂU‘ﬁ 2,500 bp uaz 1,500 bp e Reuieusuuny DNA NIMIFIU 1 kb

7. n13894A9129 cDNA Taeldgndainsnziidnizagtl 989 Superscript” Il
First-Strand Synthesis system nauldind9ua89 component LLﬁi@zﬁ'}VL‘]J‘ljum?Jlﬂ\iL‘Llﬂ
ialiiansidiniu aantfusdes cDNA sia 1 reaction (81518u1e3unAs 2 pl Oligo (dT),,
AN U 50 pM U301H9 1 pl ANTP mix A3 ENE W 10 uM U301m9 1 pl Lay DEPC-
treated water 153173 6 i Azl Bunmssaaviavaa 10 pl) siliiinfigrumnd 65°C Hhuaan
5 107 WU 1 T e nthusTea mix cDNA (10x RT buffer 15anm3 2 ul Mgcl,
ANLEINTY 25 MM U5uART 4 pl DTT Adnudady 0.1 M U5unmg 2 ul RNase OUT™ (40
U/l) 1B330m3 1 pl, waz SuperScript™ 11l RT (200U/ul) 1389819 1 pl) {HNg91289 cDNA mix

iU RNA / primer mixture 1311619 10 pl thawdasliiansazaradniuudorinlduungumund

' v
P a @ o

50°C 1flunan 50 Wi adniurin liinnguun 80°C Wwnan 5 i uduainudariuni

]

!
a

\unismgalisen 1An RNase H luwsias reaction Ysnims 1l wdarnldduingmum

3

i

) R

37°C 15lunan 20 w1 LAY cDNA 1331 -20°C e ldlun1991A1L i n1TLa AR aNUagE U

GA20-oxidase salil
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8. NIANHINNTUAANBBNUBNEU GA20-oxidase
Anmn1suanseanaesdulae193snns Semi-quantitative RT-PCR ITnal

sl aNng (specific primers) GA20-oxidase REANNANTANENL0S ANefine (2558) B9
TAnNFUILART

W& forward 5 -ACTTCAAGTACCACTTATCG-3

&1 reverse 5-CCAGTAAAACTACTGGCATA-3’

Taeifiaun ATyt 254 bp AN®INNTLARAIRENURSEW GA20-oxidase AL
WAuNUIAN 2556 D9IAAUNNNIRUE 2557 1ifauiauiy housekeeping gene AB 185
rRNA annd9Ae (Garcinia mangostana L.) ﬁiW?Luﬂ§ﬁﬁﬂﬁULuzﬁﬁﬂ§

WH upstream (forward) 5°-TTGGTGTGCACCTGTCATCT -3’

\&1 downstream (reverse) 5 -TCATTACTCCGATCCCGAAG -3

FaflaunemuEy 196 bp

AnENNsUEAIRaNTREUEEARNNT Semi-quantitative RT-PCR Taeinnsifia
1[3u10u cDNA #1835 PCR (PCR HelixAmp Taqg) U3u1ms 25 pl fatlsznaudaaansazane
10x Mg - free buffer 2.5 ul MgCl, 256 mM 2.5 pul dNTP mix 10 mM 0.5 ul Forward primer
10 uM 1 pl Reverse primer 10 uM 1 p I DNA template 1 pl, HelixAmp Taqg 0.25 pl dH,O
16.75 pl hwaanidensailansuanldirias PCR Inasaguunniuazinandwiuindfisen

29981 GA20-oxidase AIH 1299 1 N1TUENATY DNA INALaAaanaInii (denaturation) 1

1
=

AEUNH 95°C WY 30 AW G299 2 9133 UAUIDIINTNA ST DNA uliil (annealing)

THgnuun® 60°C WK 30 AuN 19991 3 NN3daATIZT DNA aneludainlniiuas (extention)

u

v
a a o )

THgnuuni 72°C wiw 1 wad g2 lugaan 1 -3 A1u9u 31 98U UazFNHIANIN DNA 7

a

grun)i 4°C luAinan Auiuein 185 rRNA Aeguuniuazina1dmiunnuiisen A
d| 1

6997 1 NsuaNAE DNA INALageanaIniu (denaturation) Tignsmnil 95°C w1 30 uI¥

1
! = a

1999 2 dranrsauiuresinfiuasiu DNA uduuy (annealing) Mamunl 60°C w1 30

Kl a

¥

U 4299 3 N1949AT1288 DNA analudaintnfined (extention) Tgruundl 72°C w1 1
= o 09/ a

W Mg 999 1 - 3 3119 28 781 wATFNHIANIW DNA gnuuni 4°C luanianan 1

a
v !

a any A ) A o o A
nanAnN A lUnsaaaenlneds agarose gel electrophoresis IUALINULUARLUN 6.1
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NHANITNA[AN

1. UFNTURITARILALLLALSAAY

annsAnETNNuasAdsaLwaraanlulaenuasluassnesnudn
nnsulauulaniuinmessnsedtsauueradwludenua il lufianiafaasy
Tneluimeudannan w.A.2556 ﬁﬂ?mmmméﬁmaummmﬁu@;mmﬁ 497.56 Uay 597.29
ng/gFW TuilAanuazlumudnsy wafiiunumigeludeumsauiasfiguisu w.a.

2556 1 96.62 WAz 176.09 ng/gFW Tuluuazilaenmuaisu (nnd 2.15)

2. ANNANNUSTRINAIUINIST IUsaLTwaz Nl AaurlaslEuuans
ARILALLLALTAAU L UARINDY

AINNNTANHINLIN WeNLIN17 11U T U898 29NN A NA NN USALINS

dl % a a = v a a
A Ua9989L TN AN TARNEALLLALTAR YL MIAEINEY AD UTNIUANTARNLALILIBLI AR
TwlaanuazluassnasazliBu1asingy 1 way 2 Wwanludaenauwnnluaaunesandnas
TuAFIN 2 Ay 3 MNAAY nazardiEunuansaansauiuatsaauwiclulaantazlumn

ludaaNasdnaiiniseanaan (LABUNEIEN) (ANN 2.15)
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700 o ~ 100
= 7
€ 600 2
S 1 P - 80 =
@ 500 4F 7 @ =
. = o
= : 7 =
4 = 400 z - 60 —
@ = i 2 c <
; % @
£ 5 a0 JH\T 2
e 5 M 1\T R
e £ 200 JF % & g
< : 4 L 20 2 <
= 00 {H P e 5
- : ﬁ oGo g
& 0 Z o 4 =
Ho fwe | wea (Do | ne |aa [ ne | ae |we |56 | wa o
2556 2557
wesidusinnsunnluden g \eiduinseanaen
— o— Bunugnrednsauiuanaanluly  --o--- Bunnansednsauiuasadululaen

AN 2.15 nailasundasiBunuignsedangauuetsaanlusattlaesaninad wafidus
nsuanlugauazidafidusinisaannanuedaadnadlugaAauluIAN W.A.

2556 DOABUNNNNUE W.A.2557

3. NMTUAAIDANTRIEY GA20-oxidase
AINNITANHINITUAAIBBNUDITYW GA20- oxidase 2873 Semi-
quantitative RT-PCR 1138118 uiu housekeeping gene Af 18S rRNA W41 8 GA20-
oxidase AnsuanseanluReuiuiny w.a.2556 fuAeunanaN w.A.2556 Gaazuantean

A A o~ & A a A
N’]ﬂV]QQELULm'auNu’]ﬂN LABULNBEIEU LAZIADUNTLIEU (NN 2.16)

GA20-oxidase

(31 cycles)

18s rRNA

(28 cycles)

AN 2.16 NMIUAAIANTAIEL GA20-oxidase LATEU 18s rRNA H0gRs Semi-quantitative

PCR TunaihautunAn W.A.2556 D9LABUNNNIWUE W.A.2557
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4. AMTNANNUETTUININITUAAIDDNURIEY GA20-oxidase WAL
WRIUINIS LlUsaLtluaiaainag

AMNNNIANEIANNENAUFTLUINANTUAAIB BN BT GA20-0xidase TL
Bunnansaineauiueradululy Waunisluseutresassnaslaeianizaasumanluden
F9988NA9N BN LA AN IANEITIMEINLIAN NNTUaAIRaNTRIEL GA20-oxidase
AU ANLALIP AU Y N.A.2556 FanafatRuNMIENIAENEALILa A ALTIAN G
AauwnEnIAL W.A.2556 uazilnarinliuanluseunfaiaesluieuliguitu w.e 2556
Winlfann1sudneaanaastin GA20-oxidase TUABUNUNANLAZLADNENEU W.A.2556 LTl
ANsuAAdIaaNTeiuAauN1TANIB U T AE s LILaIIaAululuLaZA TLAN
TUEa1289889N89 1 LAY 2 LABUATNANAL d9UN1TWARIBBNTBNEN GA20-oxidase Tiuna
U W.A.2556 danasienuanIARNLALILe s ALT T I EeuGwNAN N.A.2556
Suarnliuaniuseunaianuludiauganau w.A.2556 uazdanudinisudnseantetiu
GA20-oxidase lunfailaziind undsanngasdunnluiiaunquniay es 1 Heu
anzazifuaziiulEinnnsuandeenteiy GA20-oxidaselulnauiiguieis w.a.2556 1w
NN2UEAIANLRE AT HANTIANT AN Aa UM TuARSRaNTREY 1 1FaY WazAns
LAAIBRNLRIEY GA20-oxidase MuATaTmn B uN s sAdNeA LI oAUl LY
NN IUAN LS UATITIANY 2 WA 4 IAEUMAINITLAAIRENTBEURNAI AL datiiou

WOARNEL W.A.2556 TNRBUNNANLE W.A.2557 Tinunisuanieanaestiu GA20-oxidase

v
o

= , A o P ! a Y a & , a =
"ﬁ\’isLuﬂ]Q\TULﬂUﬁQQW@@\Tﬂ'ﬂ\TVLNNﬂ']?LLmﬂSLU@@u ?QNW\TN?Q\‘]LL@\‘]LT-]@I?JHSLU? WLAAUNNTIANDN

IPRUNNNINUS W.A.2557 AINNIIANHIANANNUELDIN1TUAAIBENTLBIEN GA20-0xidase

o

luga988NABNTBIABINBINLN NTLaAdRaNTastiullduiusALN1seanAen (AW 2.17)



B == uwanlugau
E 2|
P ~
il »
AANAAN WRUIANARN
1000
a =]
2 =
i s —
& Z g
& & 9500 A
c e 2
z o =
5 A
(@
0
600
) > ‘ B
= s00 | —e—uBwinminly  —a—Annsmessveii
=
"«

o
o
v
o

400

300

(%

1B nH LA
ANEITLIMEINN
(mm)
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=
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2556 2557
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85 X
@
=

65
&
=
L

45 &
<
(o
«

25

NN 2.17 NNTLAASRANTBNEW GA20-oxidase #2873 Semi-quantitative PCR 138104417

ARNALILLBLAAU 11 IUARIN DY doqunnlusey EEEY qqaanaan

v v i v
BRIy Annsanaszman guuniedtuaziledifuspuauduing

TugogihauiuIAN W.A.2556 TNABUNNNIWUE W.A.2557

o o
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a o
AQITUNR
= o & o o =
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Changes of Gibberellin-Like Substances during Leaf Flushing of Longkong (Aglaia dookkoo Griff.)

g A’ uazamInd idAAaA’
Patom Kongkaew' and Ladawan Lerslerwongv

UNARNLD
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panvitesenmentiesdlafinsusnivgen uasau LuﬂuaﬁuuﬂuﬂaﬁuuﬁﬁuwmVIé’aﬂ"rg'l.umsdam‘%ummmnlu'a’ﬂu'l.u
Tiug ms‘ﬁ'ﬁ”ﬂﬂi"?aﬁyﬁé’mqﬂf:mﬁLﬂaﬁnmmﬂﬂﬁﬂuuﬂmtﬁm uanspineduiasdnludeusanludensasananadly
T w6 2556 — 2557 nsvpaealuAEunsFAusREeaedensnsey namsAnenud Fussanesdings
wprilugawauun 3 pfa A Weununniud Weuliquien uazideusseu Treilnlefiiusnisuanluseuiinmaiilu
STETMGaNR WL 844 535 A 50.9 wadidus mad AL uenaniifonuds asanesiiniseensentaneiden
funmdaiudemsunnluseusdausn nisunnlugenrasaenesdipeudaiuiunisn Ao an Bunmnspd e
Auwaisadu IngannisimBuinatraingALiue sadusiaes Letiuce Hypocotyl Bioassay U1 3unuansadine
AuwasadwidluAenia i luanfiniu deunisusnlugauniiiiaes 1 Fow 436.67 uar 401.77 utunfusieniu
viwiinan uarieumsunnlugeusaiiany 2 Wew 497.56 uay 597.29 untunfusenunimings sudndu
AdAt: AUBIEaAU uAnlugew aaaneq

Abstract

Leaf flushing is one of the factors that counteract flowering process in most perennial fruit trees. In
generally, fruit trees do not flower or produces less flowering when they are in leaf flushing. Gibberellins play a
major role to encourage leaf flushing. This study aimed to investigate changes of gibberellin-like substances
during period of leaf flushing of Longkong tree in 2013 — 2014. The study was carried out after pruning in late
January. The results showed that Longkong tree produced three flushes in February, June and October. The
percentages of leaf flushing at stage young fully expanded leaf were 84.4%, 53.5% and 50.9%, respectively.
Furthermore, Longkong tree had flowering in late March, which appeared after the 1% leaf flushing. Leaf flushing
was related to changes of gibberellin-like substances. Lettuce Hypocotyl Bioassay was used for quantification of
gibberellin-like substances. It was found that the level of gibberellin-like substances in bark and leaf increased one
month before 2™ of leaf flushing at 4011.77 and 436.67 ng.g“.f.wt"., respectively and two months before 3" of leaf
flushing at 597.29 and 497.56 ng.g " .fwt"., respectively.

Keywords: gibberellins, leaf flushing, longkong
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Figure 1 Percentage of leaf flushing of longkong (Aglaia dookkoo Griff.) at monthly intervals from 2013-2014 (error

bar = standard error of mean)
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Figure 2 Content of gibberellin-like substances in leaf and bark in relation to leaf flushing of longkong (Aglaia

dookkoo Griff.) at monthly interval from 2013-2014 (error bar = standard error of mean)
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