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ABSTRACT

Study on packing method of lotus (nelumbo nucifera Gaertn.) cut flowers var.
Sattabongkot was done to optimize cooling practice in order to decrease ethylene
production during the postharvest period. The experiments were carried out in three sets.
The first experiment was conducted to find out the suitable hot water treatment before
holding in the vase. The second and the third experiments were conducted to find out the
suitable cooling practice for packing unfolbed petals and folded petals of lotus flowers in
corrugated fiber board box, respectively.

In experiment |, the result showed that 60°c hot water treatment was the best
treatment for lotus prior to holding in the vase. It increased water uptake, decreased
ethylene production (53.14 pl.kg™.hr' compared with 65.01 pl.kg™".hr" of the control) and
prolonged vase life (4.67 days compared with 3.67 days of the control)

In experiment li, the result showed that the cooling condition with the weight ratio
2:3 of fresh flowers and ice crack was the best treatment for unfolded petals. After
transportation, it showed the lowest ethylene production (60.17 uLkg".hr" significantly less
than 93.26 pl.kg".hr‘1 of the control) and the longest vase life (4.83 days combared with
3.17 days of the control).

In experiment lll, the result showed that the cooling condition with the weight ratio

1:2 of fresh flowers and ice crack was the best treatment for folded petals. After



transportation, it showed the lowest ethylene production (46.90pl.kg".hr'1 significantly less
than 81.83 pl.kg.hr" of the control). However, on the fourth day of vase life, the ratio 2:1
gave the best result. It showed the lowest ethylene production (54.74 pl.kg " .hr' compared
with 59.77 ul.kg".hr" of the control) and the longest vase life (3.83 days compared with 3.67

days of the control).
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uazan daulvgjuenlsineniueglufisdauiansdur @3k Fwida. 2549) uaulsle
enfuihuas@imumethannluie Feliduy, unesn, uns, iranmaaios uasitih
Ru(Fosket. 1944: Harbome. 1973) ihuanslunguwanTouass (flavonoid) HlAsaa¥1audn
szneudatinaumnuniiu 2 21 Hensadasafue(carbon) 3 axmeu(Lea and Leegood.

: N /N
1993) {Fun91 flavan AINWN 2.4 (Gross. 1987)

-l o -
nnn 2.4 TanaFravdntesannlsznaunwanwanlauees

Vim : Gross. 1987

o ¥ . - v
WanTaussdiluaimazansunldfegniulunwaAalan(vacuole) 109TARNT

(Buchanan et.al. 2000) s ngluntludnwuzanslnalalesi(glycoside) Asiiunmauini:



1

agjfatfingu hydroxyt  ngulanguuilaieninndn anTouedbifimasninnzegu
Tuana (3undn aglycone gouuaulgloentuilifhinmnanmsGondn uewlsloenia
(anthocyanidin) Tnenfueulsloeniauas binuthdas: lutiofavacite uazuanisloen
fauusaziinazunnsraiulimudwananglansend (hydroxyl group) uazanuaumend
(methyl group) FniunAsuLivniinvesuenls ol JaRarsananAumi uasdiuon
voalamsend uazwjumenitubians Jsanmsdnmudalutlaqiunudnileg 18 oile
usinwuiilu aglycone vesuauisleeniiuaziler 6 aiia ‘ldun pelargonidin cyanidin

o il
peonidin delphindin petunidin W& malvidin mz'd'n 2.5 (Gross. 1987)

OH
@ H Y
H
Pelar gonidin Cyanidin Delphinidin

OCHy 3 Hy
‘ OH
3

Peonidin Petunidin Mahvidin

d - - 4 1] -
N 2.5 Tanaiueulsloedaunnutios lusssuea

Q

ﬁm : Gross. 1987

woulslrenduiniluanavenimiainisiinfuouiumii 3 YimaRduiu
upulsloe @Ay a1aitlu monosaccharide WWun glucose rhamnose galactose xylose
FanfuidaGonuenlsloediumaniiintulumeia weulsloondiu (Harbertson and Adams.
2004) |

éwﬁ"um?qmnﬁuum'lu'dfmﬁuauﬁu‘lﬁﬂﬂo pelargonidin, cyanidin W&%
delphindin (14 0.01% HCL 189 methanol) qmnﬁuumqmm# 520, 535 WAZ 546 W1l

wims 1ae pelargonidin azuanIrn@dy, Auy uazAuaan cyanidin ATUAAIAIRUAAURERA
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un, &xraums uazAumaidin uas delphindin QEUAIANRLN T, Rinaeanin@u uasArin @
(Gross. 1987:Buchanan etal. 2000) weulsloeniluluinasinsliAssatosazinig
LUﬁ]ﬂuuﬂmi’fuﬂfjﬁu uas pandiau Aufeu anmaruiunsasng wwlnd wefeanlod
o famles  laeanlad lessuaslans Busnaveniang s luanmidhun ey
woulglsentuasiiddenudnauns wideruiunsatiosssuiarsduiiiiunateas i
(u 331w vueane. 2531) elumafuinsidensdustoninen lRRunuezd
rinatedinAuasitysnnlu@esenisuldsuunlssdueandusen Fadveanemiu
gnsowlaoulaadldmn pH nnehusadueandunen & pH Ang1 3.0 wewlsloeniiu
azithuiuay 1 pH gandn 7.0 wolsloentussfhidisndeiihiu Wi sennuaiuduag

- -‘ <l ‘.’ o= < [l
WaGulsunaunsnasitudtn Quvdeiag

2.6 Emsussqaanbivaznisvihanugumseluiiuse

lulaqriundasussanenfifunszamsudoiomn  Sdnuuzilunsasiiiildiaon
dhdeiuazusnsenaniuldinnziianuudussuasnummsianisaudalda  mnnues
neefiAmdiusiuameafuaentewnentdazeiia Anfundesdainazisuin
umzgudmiumenliusiazaiia uaznrelundeanassesiudoemarainla (3m o
WUBIAE. 2531)
2.6.1 Aamsursqeenliuiivvie Auanels (1.0n§AT quqarsnd. 2545) 11y
26.1.1 meussquuudlen senbidledfeuilemanaz@emeldainaau
il ﬁ’qm%umwummmsﬁuumﬂﬂnﬁﬂ mafsenfamaeiunendaudnaquinuds
Vudatganarainiasotiianuiotnein amuussqeentifluuad
26.1.2 MnsusqrentiietiesusunmeWinusenlyi Janenlifiuey
mqﬁ’qmﬂntﬂnuﬁ:ﬂﬂmﬁm audntnszasisauiteAtinawaasn
2613 Atmrursqeenlifsentdldine deseenuuundesliamunsm
vssyaentfluuuad
26.1.4 A3msusrqeenlifiledeu Aarussqlunsesindeylavienses
nezanegnyniionandeylnideld polyethylene foil |
26.1.5 ﬁﬁnwuwﬂmnﬁoﬂnﬁﬁ A291In141W humid sphagnum  moss,

- o v
peatmoss IWBLBIrIUTINUMA
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2.6.2 mavnanuituneluituse (pre-cooling)
nnienufiunetuihnie  Taeniseagraugiivesusseanianisluii
vateaenihiuflaunma dotinenlliansoaadnmnmanela aANIANENN AT
sANMINARLIERAUAY Teavinlovantds i
2.6.2.1 mildudauinideramanainusqueamnan  (anaiindqaiden
uflaga) utBiThahudaudaussqadlundeanen’sl iedaeinmngamginiglunsedliligs
Ml v limenlfidenanunmdies Gm o wuseme, 2531)
2.6.2.2 m3ldinszuasiitiu (forced air cooling) anguunil Tusnalszna
wianmsussqaenlinnssadeutenuda  aziiEnmniTWisenlimelundeadus 3
TueamaeninassnenimsmiudiuFluoudis (cold store) riswinsugs Fadina
Wiomenoums 12 - 24 fali eenlinelundesdeanduldii Ao quaugiianami
Amuadmiusenliwiazeia ynWhAsnsussgeennuon  wilulaqis Ioimunagns
i ondaleduiiiimdugadiilunses ABnsidendn mildnszusndu
(forced air cooling) angaanRl  Twmenlfusiazefiafiesnsarniduuansinaiy Jues
Ansartedladndrbhaid  dwiimunueadaledudmiusentluiezeialy anda:
Uavingramgiitaqeinmmald  Sustasdnlodusangnrmdendnaunausidudin 3

Jq ' - - - =d [ 4
Wuntlenluinlszmay inluszanigonitniudaqiiu (aumss insuning. 2532)

oas o = L
2.7 UIENLNA1UDY

- - L] 4

antfgunsguiduguunmisssenialudnuouesingg  Willmeammenssan
-1 o g -4 - o 3 4 o -
wneaiumsudlatiyuinisdexngouniniisesnamimanmainaiuines LNWRIW
- - L - 4 ) :
Ansuaznsinngunmassaemineudinaiune Wimnzanluuwiss funeu
] J J o -‘l’
FiBLliaNNNTE Al

W NARNTE uazqanimi Ussnaimd (2539) neassldinatiafisamite
J - - - - ' 4 L - ]
Afuseniamaniugyumin Wud Wiiwsenguluuesnssedui 30 i dulasln

1 3 v
WM 30 i gulninFeuunu 30 i uasdalminFouunn 30 i deutnuari  wa
' i H ° -l i
Usingin meguilanefiusenuinfewinipunwangs
- - - [ 3 - & J
9. AT quqosrs uazAillla Aoy WA (2544) NAsBMABNIIALINLIUAS
- e ar -3 - o ar - = &

maUfjimsainmaiuineenunnzansssmenmivacmiufdmauant  lnauFaudieuniniu
o L i 111an1e i L9030 1 e
neanenialuszusiluadady 10 - 12 34 Usingdn 10 - Segnindnuariuangauszil

- - -l J o ] o ] . o - o
mMnAneRRuntNgaladt 65.27 witudnsreniusadalig ussinaliulpamuninmas
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mafiuRelagbilinentmuabiWaenddouwsiiufens i Widengnstin
WafUANIABMsAuT B 5 U uasnAmeRauisTiqaiadn 46.52 untuRnssianFisie
Fal Tuwnusiasmsmunailengmistinuamaundo 3.22 fu uazidn  woRBUANTIAN
Ay 106.62 wiludmsianiusiedalig

\AnAsT  2930und (2546) Wmmrasdnungmesnsazaneaiifvnnzandmiy
Wugsdaadugunwlussnininis s lomivasnanmionaosiugdmmuans Lﬂ‘ﬂ'lﬁﬁmq
mstinuaildumiau uslnngingasansazaoiniliBinainigalumstinuaiide  citric
acid 150 ppm + Ymansena 2 % ﬁua’lﬁmﬂnﬂfﬁmqmnjnuqri'umﬁﬂ 8.26

TUNA 1MMDY (2547) Tmaasandsnisussqeenionassiugdmmuant lungded
nrzangnYn WesamakAReRia uanngiRansAiangaRe meussgaenialundes
NIEAMGNYNNABIAT 30 MBN uasWpnnifuiunentadamiudandad o 4 Q1 8
300 nF (Frmdawinud : dwinaen 1:1) Suainbindimsrudeneniaiimauanefiau
Yeefigaindn 74.10 ulnsamsvianlanfusiedalua ua:ﬁa'}qn'mjnmﬁumn#qmm#ﬂ
4.43 H lwnisTRanspauRuNAReidmedn 111.81 LilasAnmientanfuiedalig uazdl
mqm?ﬂnuﬂr‘fumﬁlu 2.87

LANATS 2750uNT (2547) Ihvinmmasaaduideaiuguws (2547) uildmeniin
nariugdmmee uadmingan Fmsimnzanlunsussgaenidlungeanszasgnyn
Wenaudaszazing ﬁﬂmmmmanﬁq'lundm#ﬂﬁ'luiqtnﬁm‘iﬁwzu 1,200 NN (U339
Yhufandaadlugmansdin 4 0 NAz 300 nd) m'lundaqmzmﬂqmjnﬁmqﬁuﬁw
uHURANWAARN BiANzg ﬁuﬂﬁ'}'lﬁman'lﬁqmﬁmﬁu%umnﬁqmm&lﬂ 13.23 AARAAT UAT
nanefiawinfigaedn 84.99 lulnsAmssiaRlaniusadatu uananiiginsinliengns
ﬂnmﬁ’umnﬁqmmﬁﬂ 6.96 MW 'lumu:ﬁ’fﬁmsmuqumanﬁ’oqmﬁw’lﬁﬁﬂﬂﬁ‘qmmﬁﬂ 10.41

- - - -‘ - [ R - ] : -
anang LAReRnwedn 108.27 ulasAnssenianiisiadalg uazilangnisinuariuies

SL 2

qmﬂé‘ﬂ 5.06 U



o
umn 3

=l

SALNUNUINE

3.1 gunsaimidlunsnaans

3.1.1 pamimmvaa(Nelumbo nucifera Gaertn.) ﬁuﬁﬁ’mmmn'n(mwﬁ 3.1)

3.1.2 qﬂnﬂﬁd’m”m'l'ﬁﬂ?:nﬂun'mﬁmﬁm Fur Tn thnses dawanadin Try
ANline uaTNABIINN

3.1.3 quUnanfdmiuiinuaiu(aesmantia) 1dun FHTNANARN UAZATIAZANE
citric acid 150 ppm + sucrose 2 % ({ANAFS A2I0UNT. 2546)

3.1.4 guUnsnidwmiszneunisussqiiuvie Wur uiunszanwgnin neting
aaninefla gananadin wlw wle uazdu

3.1.5 gunsnfdwiuiuwiaediau Wi veeawaafingyg e dnined
7 1,000 TeRAns &8 ozglifimaus uazAw

3.1.6 qﬂnnﬁﬁwmﬂuﬁnm?@mﬁﬁ IFur nasanwaaAnuaNLFNIMT LAY Rack
FafavaeaNaEAN

31.7 quUnamfdwiunnfuinne Wi wiudieud (RH.S. Colour Chart)
Lﬂ‘%ﬂi'ﬁl'du?ﬂﬂﬁﬂ‘lﬂﬂﬁ Lﬂ'ﬁ“ﬂd spectrophotometer (Shimadzu UV - 1601) Lﬂ.%ﬂ\'l‘ljuuﬂﬂ

o
a178-a7t (Centrifuge DSC156) WATIATEY Rotary Evapolator (Buchi R-200/205)

al s o
AW 3.1 aentianana(Nelumbo nucifera Gaertn.) WUgARALNNT
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al o a
3.2 ADTUNALUUNY

. 5 .
32.1 unhanante Tesin @ 1/6 811 LWENUATIURiiuE  nammY
¥
10510 ("wn 3.2)
- e - o J ar o “n
322 veufFnmanemmanatunelifanentiinly nadnisadu

anszmalulatinainems  annfuvalulatinezaauindidrgnumneaianszila ngamne

d 0 - L 4 [ A o 4
N 3.2 undanAnianada(Nelumbo  nucifera  Gaertn.) Yugdmmuanti 4 Tunns

AR

ol
3.3 FELLIAIMNINITNARDY

YNIIMAREITININUFOUTIIAN 2548 ~ (ABWNINY AN 2548

3.4 5ANUUNY

WM maaeariuaentanadi(Nelumbo nucifera Gaertn.) Wigdmmuang  lng

. o
uriiu 3 nmeaeasal

3.4.1 MINARDINT mmmﬂmmqmuqﬂumﬁﬂ?ﬂuﬁ mHNzaN&MTLd0e
fndminenaisssaaefunenia Lﬂﬂ'lﬁmﬂnﬂ'qqmﬁnun:mm:madqm?m]mmw’lﬁ
ﬁﬁqm a"’mé’mzﬂ:mmnmmrejuﬁqumn’luﬁﬁ’:’au Wazuziann 3 Sunit Fadhuoani
uwuziiae Nowak and Rudnicki (1990)

INUNUNIIMARBIULLL Completely Randomized Design (CRD) 17383

A8NN9az 3 11 1Az 16 mEN Al
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udeaneniadaensiuaendatiiumting Fadoeiiafiauuazazenn uifm
penlunmusiussgii fafmidldinn 12 i ﬁuﬁqtlﬁqﬁﬁ?iuﬁ%'fqaﬁwn?ﬂa viegiag i
ussquuaRtlunsessillach sl fFnsiianmiuatuladnszasundidnnn
yvnsanenssia vinmsRunauaen udadmlsiefnilions 1 % i tnusiudaenisaes
TugnanAiENsazane citric acid 150 ppm + sucrose 2 % (LANATT 23T0UN3. 2546)
UT790g

Fmsi 1 vhasmtinusfudennsasslugnaniiansezan citic acid150
ppm + sucrose 2 %

Wmeh 27 wilewdinamm 1 ucfiriﬂuaﬂﬂ'lufjmi'l‘iuﬂﬂmr‘humﬂn'luﬁﬁ‘fﬂu

qoumnil 40, 50, 60, 70, 80 WAL 90 aAATEARINAIAL WuszazoAn 3 TN

d - -
3.42 MINARBIN 2 MamasaaIsnsusIqeansianendseen laedl
v & e il v o« o ) | anl o o B o o
nsiruiutusemdeutundalungay  INeaAEARLNASMIINAIMAINTTL
4 : \ .
e luszndnainstudy Tneanaunun maasauul Completely  Randomized Design
v v v
(CRD) # 5 3813 38nN19a8= 3 11 T8 16 AN A
« « o - - A4 a4y - e o o
Wufgameniamiiaunmasen 1 Wanawianfifing Mansdinfinu
-5 - . & - - o g |
pamhinfesn 1 % s fulsefwuhahfounguuglivenzansinisnmmangs
s N ¥ J o bl 4
1IMMaaen 1 s wdisdansndomi  Fudasugawasdndndumii
: - - ] - :
MAfURRNAEN IR fall
oo J s :: ¥ -l "
MM 1 ussgeeniuuailunasInszasgnyninedusunszan
gnynianzdasligmiuasatituaanmiuazsesiusen Tanaaslviatin
wst D 4 N -
AN 2-5 Wllaudsn1s1 wsinasanszasgnyniafeufisaninesla
wasiiudaundaussqgananadinlusmmdauiwninaan:dwiniudangn 2:1,1:1, 2
o - 4
:3 UAS1 : 2 MNAIALU (NN 3.3)
ol & o T -l ) -
nnasmaiuinnld 9 F9le  (ReuuuLTzEzIIAIUAIR I NUMSgNTN
. - : i 1 2
guren/fnfdeans) Ae 7 25 ssrmadios 3 Falue (srezstmudesinunidlilyvinainie
d : . o
t14) N 7 avAnTaded 1 Fala (?:U:L'Jm‘nudamnmmmﬁmuﬁqzimm) Wazn 25
srmalmaa 5 $aTus (Huinn Wremansn) aantininaemieenuawunautinuariudae

, alad - o -
nq?ﬂﬂﬂ'luﬂ'l\,““ﬂqfﬂ:ﬁqﬂlﬁulﬂﬂqnunqmﬂﬁﬂQV] 1

61697
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d - L J 1 e U -
mMwi 3.3 FEmsussqeentiihifunfulundsanszamsgnign (T1 = 3nsAuRn Ae s
ar :‘; i ol al 1 ar 9
pentuuafslunaaenIzagnnARuunIzaegnynia s iasd miugeatiny
pontiuarsesfunenly Tanasslfailn, T2 - 75 wileu 71 uwsindeanszans
gnynindeudasadnineflauasiudaundaussqgivaasin - ludnandauimin

aen - vwmindudands 2:1,1:1,2:3 UaY1 : 2 AMNATALY)

343 mevasasil 3 nmesssnaanisussqeeniaiiLNAUedeean
" = ¥ e d
Wls=Temitinuaiudasnisaes lusrainted innuiesiusasressaniuingng 0 TLRN
| , - o - R | o~ ¥ v
LHLNINARBILASATNIWALITUN ARSI 2 uiuNAuABnTTaudNAct TWNmN

. . o P
ﬂqﬂﬂﬂ'w._l??‘iﬂ]_l“ﬂ(ﬂqu 3.4)
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N 3.4 FEnsussqeantiaiunALunseInszaHgNYn (T1 = AinamouRn e
nmmﬂnﬁqttml;'ﬁ'lunﬁiﬂqnizmﬂqm:{nﬂﬁu;iune:mmqmjnm:ﬂmﬁwﬁj
aaafiunaniuazsasiusanty Tanaasliaiin, T2 - 76 mileu T1 usindes
mzmwgnvjnm‘éﬂuﬁqmﬁnmaﬂﬂuﬂ:ﬁﬁmﬁqmﬁmmﬁqumaﬁn Ty
gnmdauimineen : dninmbudanda 2:1,1:1,2:3 uszt ;2

RAHATPIL)

35 msﬁ'uﬁni’aga

=l
3.5.1 MINARDIN 1
o £ 9 - ' g ar ] o«
3.5.1.1 Mindeyadusiu Wurd dwdneen uitgudnarimen A

gemen i&ueinAudnan999 petaloid staminode uwazidusinAugnafituaen
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3.5.1.2 vunnfueanfusen uazf petaloid staminode naunsinuaiy
faumsaetin uaznilusniznainuari

3513 ﬁuﬁnmmmmm’lum?qmﬁﬂ LAZANTAZATEAIUATUATUN TWTD
aen lurnznainuaniv

35.1.4 Thinegmatinuai deiiuiidmnennnndd 50 wefidud

3.5.1.5 TuinBnunsuanefimathildousiedmuday (ppm) uas
wlaaniedhilnlnsanmsientaniusedali (kg he') dedusunmensa dlemen
vitmanla@eve uazilofunaenvilinenlavuneny

3.5.1.6 Thiinffunnuussueulsloeiiudon  spectrophotometer  1oiel
o B iuweiaueuls ot (monomeric anthocyanin) Favualneia
pH - differential sleGudunmmann anenuilinenladows uaziilonenuilinenia
UNADE

3.5.1.7 Juﬁnqmuqﬁua:mm%uﬁ’uﬁwﬁﬂmnmwmmé’ﬂu Tuyouein

NITAKREN

-l =l
352 NMSNAABIN 2 LAZMSNARDIN 3
- @ v - ! 3 H - ' «
3.5.2.1 Muiindieyadusiu Wun dnineen duiguinawnen A
geman 1&usiAuEna9 petaloid staminode uazifurnAutnaiumen
AN AV IR y .
3.5.2.2 1TuinmimminaeninfuAGNAmINIMAREY uazioanamin
unmegnsinuaiu
3.5.2.3 1Thnduaanauman uaz& petaloid staminode WAIRINNIIAL
- s o ~X
naduuazynilusnsiinusiusanisaesnanugrand
- - - - )
3.5.2.4 TunfFununianeiauiiumildousodudau (ppm)  uas
. -y Sl »
wambathibilnsdnsienlanfusedalue (kg hr') WeGusumMmases naang
o - ‘J J 1 -
Snasguuugluazszozioanisds  Wesanvilmenladameluszudnanistinuaniu
d 4
uaziamanuilnan lavumnang
3.5.2.5 1uimBunniueaueulsloeniiudiae spectrophotometer.  aeivin
Mo Fuiniuweiaueulsloeniie (monomeric anthocyanin)  YRuumlneis
N . a4 a g Y - - P
pH - differential WnFusunimaans Wasanuikeenla@eme uazdlensnvilnenia
NUANE
. = X o0 o Y
3.5.2.6 TNl UATANTUANANTIBIANWUIRRENYIAN AN

) v o o - o
uaznelunsasussqeen liynafininmalfsuanmusdenlurnsinmmases
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3.5.4 msAnEiaya

3541 wWesiduinmaufmuaninnings

mawlAulaiwings (Wesidusd = vuinGusy - thwinvdsansnen X 100
vwinGa

3.5.4.2 Anwous@naumen nnaeudnensiialne IHuwiuiisud
RH.S. Colour Chart udssnmaiunausenuds Taeieudtfundlinansenaunen
Funanuas BN anaNTea petaloid staminode (mwi'f‘l 3.5) st Elulag
AranayauaA@luszun Yxy colour space 81uANTIU co - ordinates 184 x y UAT z
AmFuAn z mldan 1-x-y uazinAIdaeulussuy L a b colour space (fhansf

Uozuames. nul)

- v
NALABNTUNANN

petaloide staminode

-l ° i o
AT 35 FumiidifsuRuenentiavana(Nelumbo nucifera Gaertn.)

WUFARALINT

L=10Y [L Aip AN&TN DA 0 (A1) - 100 (R119)]
a = 17.5 (1.02x - y) [a An A@lusnumisfieginunu x A a (+) = §ued a (-) = Aiden)

vy

b = 7.0(y - 0.8472) [b A8 rhﬁ'luﬁmmﬂaﬁm‘juutmu y A1 b (+) = RNA b () = ARy

5

3.5.4.3 thinBuumandnediay  viinsiaeiau Taeninaeniious
291 (1142 2 aan) uulauiusendosdiAquingzenn  uasudnsesgiduassd
Snduamids mm‘fumﬁm'luﬂnmaﬁmm 1,000 HARAMAT 97491 2 Aan udatlmlinuan
oty SeRndauomlauasiudasesgiiansinduniliuacdnfndanmla
deatu 1 dalua gearnaasintuaufaun 6 Aadans Tnsdnldvaengyinia

(Vacutainer) ufogusaetiafing 10 1 Radans doududaenuuin 1 Tadans ufadadn
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GELY gas chromatograph (shimadzu {14 GC 8A) Fndadat flame ionization detector
(FID) Agrumgdl 80 sssaidus  uarldnadniiduvioudaduingudnaninielu 3.2
fadwms uaziduringudnananieuen 5 Aadums 819 1.93 wWms noluussgdon
porapak Q mesh 80/100 fruupiiAednd 80 aaANDATUA  qouunil injector UAZ
detector WL 110 seAL A Tea Anndalduinnifuniladousiadudon (ppm) Weu
MueffuNImIg I wdinnfigdannietedidan Adamnsdmneiiau Alfed
wisenihilulnsansienlansusiedali (kg™ hr")
3.5.4.4 ThuimBunnmesusulsloentiudan spectrophotometer  Taevin

Ao Bnobiueiaueulslsetuwiaunlaeid pH-differential ATNATNTU0S
Giusti and Wrolstad. (2000)

Fumandt 1 nsarnueulslreniudesmiaues

1. YheenThreusasAinandanauasneen wiliazidun amBaiands
$719U 15 NFU udFNWEMeA (0.01% HCI methanol) us w4 winlaeiunms vin
meaia 3 AR winzARaRaRa it

2. nsosdaefiinnnune uaznsesEnAsadaEnssAEnsedLIeF 1

3. vihansarenldldly boiling flask udaninluszmeniamues’u rotary aporator
figoungil 40 asmiadus meldqonna

4. vnansande 3 unazanudnwsueainsy 10 AaRENT

Fumon?t 2 PumnmBuinitueiaueulsloeiilussannsnniusen 1

TUFFNANTASAELAN 2 70

-qm'r'u 1 0.025 M (KCL 1.86 niu aranedatningls 960 DadAns)
potassium chloride buffer pH 1.0 fae HCL uindiu 37 %

107 2 0.4 M (CH,CO,Na 3H,0 54.43 niu Azmedaerini 960
finddim3) sodium acetate buffer pH 4.5 fint HCI 1iinu 37 %

1: ﬁamqm?ﬂ:mﬂﬁqmméhﬂmm:mamﬁ'qmﬁ1 WewAn DF - Anzan
a"‘m”mﬁ’l‘lﬂfi’ﬂmanmnﬁuuﬂﬁmﬂumqnau 400-700 W IMT LW DF 10 = 10/10 =
1 Aelanssinating 1 Nadans Bussazaruniigen 1 adliWiasu 10 Nadans

2. Yihansantie 1. anihi (centrifuge)  WimnAznew indsdai laun T
enAuuaInELATeY spectrophotometer AN zganAuuaivlilndidss 1 An il

Whudunsa et DF lud auldlndides 1
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a oy d d
3. Wel¥ DF AflFganfuuadlndidne 1 acldianueninfuusdiganauua
YHIRNTFINLINNDDNNN
-] - 1 4 - ) - -‘ JJ -
4. 1ha139etaan DF Al mqmmqmnﬂuummnmﬁumqmuummﬂ‘lﬁ
-
WAZH 700 W LT
° - ' -l | .- ” -
5. 1NAIFIRLNNIATALFIEAITREAIEIATTAN 2 LAATRAINNIHANRULAIN
4 4 o
ANENIARULAIRIN DF M danndasii uash 700 untums

6. AMUINUAINNIRANRULA(absorbance) Fiatl

A = (AMvis.max - A700) PH 1.0 - (Avis-max - Az00) PH 4;5
7. Amuananudinduresiuiumeiauenlsloeniiu 1Aaal

/31104 monomeric anthocyanin pigment (mg/liter) = (AxXMWxDFx1000)/(€x1)
wmwminbuiana 449.2 (cyanidin-3-glucoside)

MW =

DF = dilution factor (AaMFuA29EN 1TUF9ENN 0.2 HaRANT
Reana i iunms 3 Nadans, DF = 15)

€ = molar absorptivity (26,900)

3.6 MsaATIENTaYa

o J - < -

rinfiayaldudnmsiAmIanAIntAT  Analysis of Variance (ANOVA)

. ol : o, 4 2
nFeuisuANaftuUL Duncan's new Multiple Range Test (DMRT) NTEAUANITONY

95 %
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HAaN1TNAXaN

=l
4.1 NMINARARIN 1
- g 4 o - o - :’ ‘J -
INNIMARDIMIgIIN e Faunmusand M giuidnuIe 1 Ta LA
Usnafiuresnentiamadi(Nelumbo nucifera Gaertn.) FnaenWU{ARMLANT LaLsNgdn
4.1.1 deyanounisiinuariu
o A i ar ' ‘0‘ - ] Ly
aanmaiuindeyansunisinuaiuldun uminaen duritgugnaiang
petaloid staminode &nAumen & petaloid staminode 1FNTulnTuneFALeuls e
1 3 - 4 - - 1 el ol ] - -y
uazAdindureaeiuminaneenin Unngimnasnisliiaanuusnsiteiunneatia
- = A - el 4 o <
(M17199 4.1) UAZHATUNTWIBIABNINBFNAUN VARSI TWYNITNIANHBUTI (MW 4.1)
4.1.2 JinunmsgaitluusszduusFuiunisgainmu 5 Susssnemiolu
senannmatinuanu
¥ oy = "
4.1.21 Jinumagmiriesseniuilensy 1 Auyesnsdnuaiy
nMAnUFIuNsgahssnenia wawsngdn ynasnis
. e o= o Ve 1 - X
TifiAumNFENTUNATRA (119199 4.2) TaeEn19M 4 (§uilsrafluindeu 60 asen
wadug) Jusalinfnunisgainningainds 9.75 TaAans
v
o -t J o ar
4.1.2.2 \annimsgmiruesneniaiisnsy 2 Sursanisiinuaniy
o <A lu’ o 3 aal -
nmaiunnfinmumsgaiuesnentia uslangdn 3En1s 4
(Fuuaefiuluinfeu 60 asrnmadua) SiFununimgaunInigaiadt 5.25 Tafans
J ] o -y - - o - - 4 1
(M1379% 4.2) TaefiAnuusnsnaimata lussindudAyiudinim 2, 6 uss 7 (Ju
UaafiluinFew 40, 80 uas 90 avrmadiuan g sil) wiliuansianadanuasnig
-
au
r — o &
4.1.2.3 Hunanmgamirssneniadiensu 3 Jusesnisinuanu
sInnniuinnunsgatuesnenia uesingdn ynasnis
H ' & - 4 - J ) :
TifAMNUANANTUIMNATRA (119197 4.2) 393897 4 (Gulareiuluin¥eu 60 s
z -J 4 e P :
wadud) JuualinFununmgetuinfigaiade 2.75 Nadans
¥ < o . "
4.1.2.4 hnaimegmirissneniadiensy 4 Jussanisinuaniu
InMAunUFuNIgainesnen’ watsngdn ynagms
H ' ar - J J U ‘D’
LiflAnuuansAaTumatin (M7199 4.2) UFITNITN 2 UAZ 4 (f-‘guﬂmﬂr’f’m'lum%‘ﬂu 40

o ar ‘; n‘ ﬂ‘ - e
UWAZ 60 By LTATEs MNATAL) Huw i Bunninmsgaiiuinigaiadt 1.83 Haaans
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d : o 1 . . .
AN 4.1 vwdnaen (&einAuEna19ne petaloid staminode  Aueandumen Aveq

petaloid staminode Udntulnlumeiauoulsloeniiv  wazaudinduue

- J -n. ar . -
WARL WeBNNmAsInInemimmali(Nelumbo nucifera Gaertn.) WUY

o
ARFRLNNT  IMNNITVARDIN 1

deysvasmamianauniainuariu

vwndn  dwiguiners  Rveandumen CITE Yhnaly - A
man 24 petaloid petaloid Tuwgin  2808%0U
asms” staminode staminode wawlsle
AN AW AN Aume entiu
A9 a9 (lulnsiima/
(n.) (1.) (L) a(+) (L) a(+) (un./g.) nn./gu.)
T1 42.47 4.93 77.37 V37 81.22 1.00 100.39 38.39
T2 40.44 4.88 76.67 1.42 81.42 0.97 98.16 36.80
T3 39.31 4.88 78.08 T 81.42 0.97 102.20 46.42
4 39.84 4.82 76.67 1.42 81.42 0.97 98.36 43.12
5 39.11 4.75 78.78 1.25 81.42 0.97 101.28 . 44.39
T6 42.06 5.13 79.49 1.20 81.42 0.97 100.25 34.48
T7 40.13 4.92 78.78 1.25 81.42 0.97 99.02 37.97
F-test ns ns ns ns ns ns ns ns
CV(%) 5.09 3.53 1.78 7.40 0.16 2.02 7.82 15.36

"

el

2 - -~ : g ¥ -
Tt = 3BnemcuAn A ymniundusen dedsmefnulien 1 % G sealughanad

AREANE citric acid 150 ppm + sucrose 2 %, T2 - T7 wileu T1 wdnswtinusiudaenizaee

' t ' g - -l ¢
Tugun ularefiusenhuiieugumail 40, 50, 60, 70, 80 UAT 90 BIANTRITHR AR

Whizzeziaan 3w

¢ = ” .
4.1.2.5 Uannunigamiresnsniaiiensy 5 ureaniadnuanu

v
anmatiwinURnamgaintesnentia walangdn ynasns

(] " - - 4 - -J ' .o’
LiTANLANANAUINNIARR (ANT197 4.2) 39380137 4 (JularaituluunFeu 60 a3mn

H o - - aa - ad oy
wadua) JuualinFuunsgeainnnigaeds 1.83 JaaaNT URSATNIIN 7 (st

Auluinfeu 90 svraidios) JuwlinBFuinngednioangande 0.42 IacanNT
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d = 1] a : o o’
A9 4.2 1Fnunisgminluusaziuwesfnunisgainsn 5 9 ssamstinuaiuy

- - [ 3 ﬂ‘
ABNLIVAN (Nelumbo nucifera Gaertn.) wuﬁﬁmmn-ﬂ FINNITNAKDIN 1

Vnumagaminluwsiasduuss Fnmmegmingan 5 Jureansinuaniy

AT 19N Asu29u Asu3du ATu 49U Aasu S5 du  UFInaunig

Atnms” Qmﬁqmu
(H\.) (u|.) (H].) (Ha.) (Ha.) (Ha.)
T1 8.00 5.08ab” 2.58 1.58 1.00 18.24
T2 7.00 2.75d 242 1.83 1.33 15.33
T3 717 4.67abc 2.67 1.50 1.50 17.51
T4 9.75 5.25a 2.75 1.83 1.83 21.41
5 8.83 4.00abcd 1.42 0.83 0.92 16.00
T6 6.75 3.42cd 2.25 1.25 0.75 14.42
T7 6.83 3.67bcd 217 1.33 0.42 14.42
F-test ns Y ns ns ns ns
CV(%) 19.36 18.96 29.54 32.96 38.49 15.40

= T1 = 38nrAcuAN  Ae viamswundueen dadanefuliens 1 % #  sotlusahndl
ANTAZANE citric acid 150 ppm + sucrose 2 %, T2 - T7 wliau T1 wineunuariudanisaes
lughath ﬂjuﬂmﬂﬁﬂunﬂn'luﬁﬁ‘ﬂuqmuqﬁ 40, 50, 60, 70, 80 usr 90 BAIATHA
muand iszazian 3 3ui

= Fasrfimudaednesihivilauiuuaasidanuuansiaiimnada TeuFeudisuuy

Duncan’s new multiple range test TszAUA MR 95 %

4.1.2.6 Bnunisgaingan 5 Aureensiinuani
annastiuiiniBununisgauisan 5 Auaesenisiinuanunudayn
. 1 o -=a J ' -] A 1 g
A5 LT AMULANF I UNNATR (AN3197 4.2) atinalsiniREniei 4 (quianeiiuluin

¥ 4 n an
au 60 aeAasidoa) HuualintFuiumegmitsauniniigaiase 21.41 NARGAS
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413 manfasulas@ndunenuaznisulasuwlaed petaloid staminode 84
AaNIINaN (Nelumbo nucifera Gaertn.) WUARALANG
4.1.3.1 msulasuwlasdnduaen
anmaiuiin@nduaensasnnfisuddsnszanmioud
R.SH.colour chart udavirArfignilfanueaiiouannsgmiliwlasainayaulasiily
21U Yxy colour space u&ninAnitldlidnszun L a b colour space uaLsIngdn ng
wanuwlas@nausendletinuaiuasy 1-5 Ju A1 L (A1mad1) uazA@uss a (+) nn
Bnshifianuuansatun1eada (ms1el 4.3) atalsfinnaddnasi 4 quuanofiilui
Jou 40 avnaaiden) duualindndusenanlaniniigaiam L (Anuadne) udui 15
asnsiinuaiuliiade 76.67, 76.67, 78.08, 80.10 uax 80.10 AN uaziiuualiiudn
Auma a (+) wnfiqaiain 1.42, 142, 1.31, 1.12 waz 1.12 luanusians 7 (Gulaofou
Lwin¥eu 90 eerniaiing) Suuabiudanlateniigaindr L (Armadne) anniigeauaxil
wualiiuArduns a (+) teniige
4132 mawasuulasd petaloid staminode lugeninanasiinuanu
ANNISTINA petaloid staminode 199menti  Wiatinuaiunsy
1-5 34 uadsIngdn A L (A11Nad19) uazA@um a (+) ynaanislifianuuansineiunig
a0A (3194.3) Faluuil 1 uas 2 33msi 1 GantsAouRN)iluualin L (rawadn)

i1 3 . J1 5 4 o
veungaadn 81.22 uaziiuwualinA@um a (+) uinhgaiads 1.00 dauduh 3, 4 usx 5

33 4 (iuﬂmuﬁ’m'luﬁﬁ?ﬂu 60 avAIana) Nuwdltiuen L (ﬁmuafiﬂq)ﬁaﬂﬁqn
\de 81.42, 82.21 uar 82.21 MR uaziluwaliiuddums a (+) anigaiadn 0.97,
0.86 UaT 0.86 ANAIHL
4.1.4 Feyaresmendiaiinuaiuay 1 5u
4.1.41 wWefidudnsreneaiinresns petaloid staminode

anmstiudinuefiduinisaenefiineedns petaloid staminode
dletinuaiuasy 1 Usngdn 3Bnsdi 4 (quuaeinluin¥eu 60 ssrTaidng) &
wefiduinnsaesiaiiagesa petaloid staminode Mniigaads 2.69 wafidus (Asadi
4.4) FeliuansafumeadAtIAEN 3 uax 5 (‘iuﬂﬁﬂﬂﬁﬁu1u1iﬁ¥ﬂu 50 WAL 70 BIA"

o - 1 1] - - J
WATES ANAIAL) WALANANAUNNATAALAENNTEUY
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- o« o -' P i .f -J ° - o -‘
AT 4.4 WefFusn1sIeNeAIANTeIY  petaloid staminode WuRhsauAMURAN

151904 petaloid staminode UFuulnTumeiauaulslaetiu uazaouidndy
- J - [ L
gaehan  WetnuanuAsy 1 A4 199a8nTIvans (Nelumbo nucifera

" o
Gaertn.) WRFARALANT SINN1TNARDIN 1

- J - -
fayarasmamiudiotinuaiuasu 1 9u

x J o - L -
wefidusinig funreuimildan Uiunulnluwesa Audindu

A5ns” seneFAN fsn petaloid woulsloeniiu 190 AY
19474 petaloid staminode (imsdms
staminode (M3.70.) (un/a.) nn./1.)
T 0.70b” 0.74 70.02bc” 54.02
T2 0.33b 0.03 91.95a 59.56
3 1.74ab 0.02 54.88c 63.88
T4 2.69a 0.00 84.88ab 48.39
5 2.03ab 0.00 67.49¢ 49.49
6 0.63b 0.08 69.24bc 59.34
T7 0.70b 0.13 55.45¢ 54.49 .
F-test E ns % ns
CV (%) 21.35 15.60 12.77 17.89

= T1 = 38ngmuAn  Ae Yanisiundusen dadaefnlienn 1 % e selugranid

A9RZAE citric acid 150 ppm + sucrose 2 %, T2 - T7 wmilau T1 uwanautinuanudasnsast

Tughain qulanefsenlutih¥eugruungil 40, 50, 60, 70, 80 uaT 90 BeANIRALARNAIAL

whiszezoan 3

2

™~ - 2 P | - o~ | e aa -l
= ARIRANAE SN N UNLUARAIITHANHWANANNUNATIA TreuFaudsuwuy

Duncan's new multiple range test luszAuANITBTUR 95 %

.: H o - ° J - 2 .
4.1.4.2 AuNseuAMREAMLTIIN petaloid staminode

o oA X d' ° o o J - 5 & d.
M sTuinuRseAMERA LTI petaloid staminode N8

o o Ll L 1] - -a A d
tnuaiuasy 1 44 wsdsangdn ynasnslifiauuansaiunnata (mseh 4.4) T

aal -l -l v & o o _amel e Al . i -
35n1s 1(Ensaruan) HuunlfuNunsesauil@aLiFiuns petaloid staminode 1NNgA

X % o ; ¥
\Q88 0.74 ASTURWAT d213EN19N 4 uar 5 (Fuiaraiulutinfeu 60 uaz 70 83mn

° L d - : J o - o i - . . i
walduanua1aL) faliiianunseuA MR A NLTIIM petaloid staminode (NWH 4.2)
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4.1.4.3 Fualulunesauaulsloeniiu
o = - - o
annstisnnFunulnluwesauauls s tudlatinuaiuasy 1
Tu usdsngdn F8n1sh 2 (Fuuarefmluinieu 40 ssraadon) B ubiuwess

- J J - - o ) - A ] 13
waulslaenfuninigaade 91.95 ladaniudedns (M50 4.4) uabiiAauuansinanig

oo v aa J g b 3 g v < 1l " -a o
anANuaanIt 4 (fularenmduinien 60 sANTATEa) WHNAMNWANANNNATANL
acd Ai’
98N178U7

4.1.4.4 Fnpnududureaeiiau
o <& v v -l 4. [ [
[annsTunmENIuANENTuIsReiaY Welnuaiuasy 1 du
] ' ) o -oa - - a '
raLsngdmnaan1slifiaNuansiuNNata (119197 4.4) Taedsnnsh 4 (Fuuateioy
¥ - ) -
luhiau 60 svmaaidas)  Juwobinnsudaeiawisengaedn 48.39 lulasansse
- L 1] & h 4 - - L 1] .I’
nlanfusiadalus lusnuenismsaoupuany 54.02 lulasanssenianinsadalig
L J or o’
4.1.5. feyarssmentiodieiinuaiuasy 5 4y
4.1.5.1 wefldusmiminaannanas
o R o rg L 4#‘ d 4
anmstiuiinuefidusiminaaniasssluszninnismassaiie
o a ¥ ' (] o - n‘ G =4
tnuaiupsy 5 44 Usingdn ynagmsbisiaouuandaiunnatia (e 4.5) etialsd
D~/ ¥ Y | P
AINAEMITN 4 (Juiarefiluinfeu 60 asmgadea) Huwalinulefidusmiominasni
#°_ Y o
anAiRENgALRAY 4.93 ulafidus
4.1.5.2 wWafiiudn13181859NNT9999 petaloid staminode

o R a Ly o “. . .
RNMTTUNNILRFFUANITIL AN petaloid staminode

]
=5

detinuafuasy 5 3u Usngdr nrdanslidaruuansaimaaif@ed 4.5) atidls
fonaidansi 4 (fulanodmiluindeu 60 asiaades) Sulifulefidusnnsseed
19999 petaloid staminode mnﬁqmﬂﬁﬂ 3.02 wefidus
4.1.53 Muiisousulisnihan petaloid staminode

anmahdinufiseasmlAsiiizion petaloid staminode e
tnuaduasy 5 34 watsingdn Nnasnishifinanuansnaiunaia (5797 4.5) atinals
fnnadansi 1 @anseouay) Suuabhimuiisensmid@sidiom petaloid staminode
wnfigaidy 17.61 AmaamuBmes daidsnasi 4 (@uisefniluicfeu 60 e
wadea) HuwolinNuiisenfwi@fiEnn petaloid staminode ﬁﬂﬂﬁqma‘é'ﬂ 9.59

a -
ANTNTURLNAT (NN 4.3)
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wefduminminaanianss  wWefiiusinisrenesiaingesns  petaloid
. A’ -l ° = o o = g " v
staminode WuN?aEAMIAAIMUTII0 petaloid staminode UFnnilnluneia
- } 2 =l o 4 [
waulslsentiu Anududussnandu uazargnistnuaiudietinuaiuasy 5
Tuaeenanianan  (Nelumbo nucifera Gaertn.) WUEARALANT A7NNNT

-
NAREIN 1

foyaresnsniniienuaiuasu 5

” o i ST
wefifud  wefifufnne  Wufisewswild  URnauliiu Aodindiu eagms

Asms” vowin  senedadin Lo wedauauls wewefiau  tnuariu
aany YA petaloid Toentiu
AR petaloid staminode (lilasame
staminode (m3.14.) (Wn./a.) nN./1x.) ()
T1 7.56 2.73 17.61 125.13¢” 65.01 3.67
T2 5.22 1.05 16.25 154.07b 55.49 4.50
T3 5.47 1.09 15.33 194.60a 59.97 4.50
T4 4.93 3.02 9.59 208.20a 53.14 4.67
5 6.35 2.00 10.33 197.49a 59.69 4.50
T6 6.20 0.95 16.50 141.11bc 58.91 4.00
T3 5.91 2.36 16.75 160.86b 55.76 433
F-test ns ns ns y ns ns
CV (%) 22.64 43.51 33.76 7.70 33.91 8.77
"= T1 = Tnseuan Ae vnswundusen Amlaedwlien 1 % i eevluainidl

AA%ANY citric acid 150 ppm + sucrose 2 %, T2 - T7 wilau T1 wsnauiinuaiudienisass

Tugnari falanefuseniutinfeugrungil 40, 50, 60, 70, 80 UAY 90 BIANTAITEAANAAL

whiszuzinan 35

- -II - dl i -~ - ] ] - - -
= FANAINANALENET BIMH U ULAAIINHANUANANNUNATA s FauWeuuuy

Duncan’s new multiple range test TuseAuAITRIR 95 %

4.1.5.4 Buulnlusesaweulslaeniiy

anmaunniFurululumeiavenlslesntudietinuadiuasy 5

- wasngdn 38ne 4 (Guuaneiuluinieu 60 avaaaies) TFuinluweia

< i | - - o i - 4 ) ar
waulslaeniuninigaiais 208,20 fisdnsusadng (A19799 4.5) IaefiAnuwANAUNI

adRetidadAyMiasnasi 1,2, 6 uax 7 BEn1sAruAN, Sudaraiuluiiieu 40, 80
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o [ ] [] ] - - - J 0
UAY 90 BNANTATBARINATAL) Wa luANANAUNADRALATNT 3 uas 5 (Fuanafing
TurinFau 50 uaz 70 asdIadua ANaIAL)
4.1.5.5 1Furianudndursernau

L

o 4 Y aal - o
’iﬂﬂmi‘uuﬂnlﬁ‘u’lmm’ml.‘ﬁu'ﬂu‘nmlﬂwﬂu mﬂﬁnuqn'Uﬂ?U 594

uaUsIngImnasnaslifiacuuanaiunea/ (AN3197 4.5) et lsRAnaidansh 4 (qu
UaneAlutin¥eu 60 BIATALTEA) ﬁum‘[ﬁunﬁmﬂiﬁuﬁﬂnﬁqnm#u 53.14 uinsans
senlanfusiedalin  uadiBmuauiuiunanefitwnnigaedy 65.01 Lilasansse
Alanfusedalin
4.1.5.6 a1gnistinuaniu

anmaiuinegnisiinuaiu  wadsingdr nnasnshifiaany
UANANIAUNEDR (7197 4.5) eialafimnaidanasd 4 (Guuarefuluinfeu 60 e
CTIT %) ﬁumtﬁumqmrﬂnuﬁﬁumnﬁqmaé'ﬂ 467 S luanueiianish 1 (Ganns

[ =l J o
AauAN) Huuabinengnistinuaiuiesfigaade 3.67
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d ar [ 4 AI
MAN 4.1 paunwaesnentamatd(Nelumbo nucifera Gaertn.) WUgARALINNG \Na N
a < -4 -
mMmasealuynianig annimeaedi 1 (T1 = 3nsauan A Liguilane
fulindew, 12 - 77 quisefusenluiFeugnmai 40, 50, 60, 70, 80

UAZ 90 BIANLTALTEA AINATGL)
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1T

NN 4.2 wisuieugnin weesnantianada(Nelumbo nucifera Gaertn.) WUgdmmLNT
N8I3 etinuafuam 1 A snmmenesdt 1 Toe T4 uaz T5 &
AR AT Aot liRnuRisafwiARTIL3ans petaloid staminode (T1 =
AFmsmauRN Ae 'hif-?juﬂmﬂﬁ'm'luﬁﬂ'éﬂu, T2-17 iuﬂawﬁmmn’luﬁﬁﬂu
Hrunil 40, 50, 60, 70, 80 UAT 90 BIANLTAITHA ANAIAL)

- " - -J = o - L
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