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Research Project Propagation Technique of Honey Murcott by Embryo culture
Name Asst. Prof Naowarat Panyam

Department Applied Biology

Academic Year 1996

Abstract

Various factors influencing seedling in propagation technique of honey murcott
by embryo culture are compé(red. The result shows that the type of media used
affects the response of seedling. In generally, Mg,z and MS media can promote cell
division, shoot and root proliferation from embryo culture and especially Mgy can
give high groth percentage at 30% whereas the high growth percentage of MS media
is 10%. Investigation of the hormone variation of each media, the variation between

NAA and Kinetin is 0.2:0 but in statistically, every treatments are not different at 95%
confidential levels. The Mg,,; media can give the better rate at 30%, 2,4-D:Kinetin is

0:0.02.
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iU morphrgenesis AM51ATEN stock solution GA3 Lﬁ?ﬂﬂ?ﬁﬂﬂzaﬂﬂ'luﬁﬂ uasUfu pH iy
57 #138¥A1Y GAz axAALlstATBnIWAGANGY 90% ﬁqﬁa'lf?ﬁqmuqﬁ 114 avATaiea
W 20 U ( van Bragt & Pierk, 1971 ) fiawisnlfluaawsdawsisyd Aastnw fiiter
sterilization .
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W wisdlfFumnnafeu wifiaannllasiauad stock solution widenldTaennsasanehn
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Wulugududs waraclfifine 10 wa. seewnsdaemsd 1 fme fudandoulngjasidiu
Amiuacluamsduaniiaunis autockve unisAnmRaafiuiandin fewinunidas
#aatiu fitter steriization ( Ten Ham, 1971 )
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wedideolufeds Tannfssdvhiflpannmansalunnsduansiusy  wislrenn
Faennssngarfuailaeinlyl axldglasavitanglaa 25% ( wiv ) dvFuundennflulamen
#u 7 1y vigalaa uazudl AannsoinunlF dwiu protoplast cutture axlarflulaunmm
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vnmeazAnduaisum & autocave WAl ( Peer, 1971 ) uazasiinana
dslsenevasiily u‘fmﬁﬁmﬂ‘lﬁ’r’umqu!‘auqztﬁauﬁmmwm uaznaneLli melanoidinste
fdhirana fhumnefiuontiuanage unsiugeniniulraass
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Hexitol-myo-inositol gRAUWLdY TimaudnAtysa AR iede myo-inositol
I Hexitol inendla ‘?’iqnwu lunnedanmsil cyclitol  luguaes polyhydric compound

e . . d
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amnsonssfuUliAAIN WAT L-serine gnungalFlunnsnnziiizuea miorospore iaazai
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2. a4 A18U9N (Exogenous Fagtors)
o 1 njd ) -J % Y . A’ J nl- 43
adevauatenidiufiaadaei morphogenesis Tauitaitialmiu@eluanIn
¥
Uaname Ae
. e a Av =l a - | J . J A
N ude (Lightl Wruaemavisaenisaniinlunisfnsinibesen Weniiee
r. ] ) J : al v ] [ J J A al . J
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dJ o ' J a . . o
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: " a < & 3 o [ 4 . C a L g
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vy ded el a d a 4 @ o ¥
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15 [ d ﬂ‘n 3 & all I
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131104 Auxin WY cytokinin Tuamms wnAsdauTes audin Aig eytokinin Hagludnendau
fvmnzan LﬁaLﬂﬂqm“}tuLﬂus’n’uuﬂzmn‘?'muqeni uAfEmsI8aULaN auxin AR cytokinin Ta
mnzan e idaszsdnffuseavdesnunniufiinas auin 182 oytokinin dngulad
29U IR0 suxin 1R YinlERSEAU auxin Bie cytokinin gendadAmaNRRE e
Ldaq:n‘s‘*tuLﬁuﬁﬂuunaﬁmmxﬂn w1 Buney auxin Wee wsifl oytokinin NN Wl
#mandan auxin A8 cytokinin A ﬁqzﬁq‘lﬁtﬁaL‘s’}ﬂm?:unﬁuﬂaﬂmn Rauiuldnmanuanaae
189 auxin URY cytokinin ﬁmﬁuéﬁﬁ’:umn'lunwmmu morphogenesis 11a~wﬁa Lﬁﬂ'?lngﬂquu
aamsfiun Lﬂuﬁtﬂaﬁufhm'\uauqmm auxin WAY cytokinin Mdaslluemsdeaia
Ldﬂ&uﬁmmﬁ'uﬁ'uémhq'lnﬁﬂﬁuqumaaﬂuuﬁaf,imﬂlu%mﬁaLﬁ'a gy fudleded
aaﬁuwnﬁa’lmﬁmﬁqmnﬁmqqzﬁmquﬁmmemm'amm?mﬁu’l‘m (growth regulators)
iiadhilustmnas dudu ﬁqﬁlﬁﬂﬁtﬁﬂmmﬂuqaa'ﬁuﬁq?wm geflnilufureadede

UBNAIN auxin WAY cytokinin AR mm“ﬁu'] fliannudnAtylunispauanniafia
morphogenesis fat L‘ﬁuLi‘j‘aﬁ gibberellic acid ’lummﬂgmLﬁmﬁamnqzﬁ'ﬂﬁtﬁﬂm?
morphogenesis 1/ 1AEny meld ABA schamsdzadade doulugjiinagssdn
mefiadu uashesn wilufeunenda nsld ABA avtonnsrulRasETL eitu
(ethylene) 'hJ"J"'Hﬂ‘ﬁ'lugﬂLlﬁﬁu?ﬂzﬂm?‘?'lﬂdﬂﬂuﬁémﬁﬁuﬂﬂﬂm ‘(ethylene releasing
compound) 14 ethephon a¢li1ziNN5fA embrycgenesis Tunms@eeidieiderasunsanuay
nnanslafaaaiify udu

3. laduiu 1

N, uATesdudauivnan @ (Size of Explant) duiidnrresindeaiadedn
wﬁﬂ‘-z‘ymdquﬁm'mﬁqﬁ'ru'lunmﬁn morphogenesis mﬂﬁ%udcummﬁ’tmuﬁTammﬁﬁ
morphogenesis 1AAN4A nslEudaunnnin

1. AnmsIzEeutele (Cuturl condiion) Wadenntiale@esuLatsg
faudeavifin morphogenesis ‘14 uilifatanllmnsdecuemnamee Wy ndawld iy
fiu usﬂuﬁﬁ_waiﬁhmmsmﬁﬁ morphogenesis Eunanmsieuduasluannsmen
"uanq'mﬁﬂ‘?mmmmaﬁﬂgﬂuﬂ'\-ﬁuznﬁa&L'ﬁaLﬁaﬁﬁdquﬁqura;unqﬂﬁﬁ morphogenesis Aot
' U3l Oy wIn dadenardadusn uifunn o feudladessfaduzen

A. mel.ﬂﬁuutﬁaLﬁﬂmnaqmetﬁﬁmg{mmﬂuﬂ (subculture) mez’x’wnﬁa_nﬂamﬁm
msbnl (subculture) uaTE aky azinliimaanansnnisdia morphogenesis saeiinidla
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4. 8ULPENAUTREMWMNE (Medium Componentl dauLlssnevassammeuneiagl
davifgadasty morphogenesis 1uAs IR ITARRWINIIEY NHt YRnnaanTuanmsas
‘ﬁﬂ'lﬁnﬁmﬁmﬁa embryogenesis  NINNINTGIAR  organogenesis NIINANAIIWIN  purine
derivatives \E4 adenine ¥3e guanine m'luqn?mmﬂx-ﬁqaﬁﬂﬁtﬁaLﬁmﬁﬁﬂﬂﬂ'lé’ﬁ-fu i
- fu uﬂnmnﬁfmqmﬁ'\maﬁﬁdquﬁququmﬂﬁﬂ morphogenesis At 'ﬁ'wna sucrose 2%
svimiliAndulunsdeailederacden udifl 3% arldrsdnnsifindy TMusAeg
fiu Wn1ediaviath-vieanns luuradases Lile ¥Ae 2% Frvialsdin xylem daurnAa

N .l‘ - L) -3 z
4% Fminlfin phicem dauvinmng 3% Fnun 1A xylem uay phloem

- | o oo o r3 &

m'mfhL?q‘lumemmﬁmLﬁuu“}‘tﬁuﬂsjﬁuﬁﬁwm 1 Fanehusznieuantas
Faatieig mw%:ﬂ’lﬁmu
‘ 1. Wauazfudiusesils Anusarmiadrormendelunsmnsdsesinatuuay
luiveliadioady  udswedeasiu nesmasdeesanetu q‘éqastuﬁdﬁmaﬁwﬁ%‘f‘:mq-qn
TR ﬁ‘ian'mﬁqm‘?tu‘lmﬂuﬁuﬁ-n’lﬁ ( totipotency | wrlsnalivinfieniu ( Uszaranf
2636 )

2. TR Frusiasrlmifausiavadaay maqmemmmmnmqnum'numua.,
thna asfu Sfleummnzafuiefiasinmamivdos 5 muqamu’hmnmwaﬂﬂqm
siglil q.,manmommqmmfmwmmu*nmmmqmntu'lum?-nnuﬂmnmﬁuuﬂaqwna
LwaLﬂuuuqvm'lumeﬂm'lmouq’lﬂnumﬂaanq'memm?

- s Inuvadiey | K ) doedadiilifiadnitediita
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R 3ted ity
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Aaduuiladlida
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3. ﬂﬂﬁ‘ﬂquauﬂﬂ?lﬁ?m.lﬁutﬂ ( plant growth regulators )

frpuAUnIniALTn wnellh sseditfeakeues viempuddaamafiy
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muaumenqetumu‘imumﬂumﬁcuammqmmﬁuummﬂumﬂaﬂnh TRENAIBENANS
Lauu'wm*nuuamamﬂnuﬂmnmﬁuus’l‘aqwna

- 24D ( 2,4-Dichlorophenoxyacetic acid ) ﬁﬁq'méﬁﬁru'lumﬁnﬁﬂﬁ
Aindunileaiita |

- Auaieaia uede ( Gibberic acid ) Sutinsfnduuitedtiva

- 7 azaindole”  lusnsfidudennsdanmsiaaniy deinalugududens
Fnidledilta

- 19 7@U { ethylene ) tTue?qmem:nq‘mmL-na'lu?:ﬂxéuu.en

- BAP { 6-benzylaminopurine ), IAA { indole-3-acetic acid ), IBA (ihdole—&butyric acid )
ualailiu ( Kinetin ) fudaifaniledida

- \8AU ( Zeatin ) WAL ALAR { succinic acid 2, 7-methyl-hydrazide ) #aigFuniafin
duidledlites |

4, ﬂqi’amﬁauqaé’au { Environmental factors )

Hafumedanaderlunsiamedesdedents | fRunumsgnszuaunig
SrleaAtHadiel

4.1 use Fdledldadentsumiitiaonudududaudnedn ﬂmé’uw-nmwum’lu
Faenisugelunsmnziaes
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(25 asAnzAdeg ) ntas _

4.3 ftaanfiau ( 0y ) L-na“h'ﬂﬁqnseuqsuﬂ'ﬂuﬁaqn'\?ﬂan-‘mwﬂammﬁﬂlﬂu
Phnodnndae
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Anfuitedtida

; ] &~ A’ [ 4 <
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(Prospects of

Agricultural Utilization of Plant Tissue Culture)

mwém?qlumﬂgmLﬂaLdaﬁm‘étyﬁﬁwu”ﬁuaehmmL?f: anpaNddalunig
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Uetamfumennsdaiindas ( nyael, 2524 )
dwdumedunnneaniy mafianedeadedefriiinunlieinundenly 4 m
1faeiufe _

1. nsgEnganERug (Clonal Propagation) Aensaemeiuuuy il nauuumwiesnndu
davlatudauviteresite ﬁﬁ'lﬁ‘lﬁﬁuﬁ-nﬁmqmuﬁuﬁtﬁunnﬂezmﬂuﬁmmmnuazmﬂ
Tuaardniia m?mmﬂﬁutfé’qﬁ%’ﬁ'lﬁﬁﬂ'lﬂﬂ?zqnaﬂ.ﬁw‘%mwé’q Tngldfupaudnda
atinalugiuace FaeeRiiulddaldus nsgeeiufnderlianasine 4 uanate Usund
e wede uar luglil vinlildndaeina ﬂ‘mmmn’%u'mﬁhwzmgnmé'u Tuaniy
auiEnn ‘M’lif‘:‘ﬁ"ﬁ'lunﬂwﬂwv‘v’u{lﬁﬂan i weflld (gerbera) VinlamnsnldFufivilon
s wansfiazlgaiduntsiluBuoman y uazuanq'\nﬁﬁq'lﬁunﬁnﬂﬁﬂﬁ’uﬁ
furlzemlszdil (bromeliad) FIARARLEE RS mmmnnluszeznandy sy

ﬂqqﬂumwmﬂﬁ’uﬁé’wmﬁi‘mmﬂéﬂqLﬁaLda'lé’ﬁQ’ﬂu’l@ﬁﬂﬂmmaﬁuﬁmumﬂ%‘aﬂ
alla sauielinen Wlsedy fn Wa unsinssie Wil gnituta

2. Aeufunlgaiug (Crop Improvement) me'l-:”smﬁﬂﬂmﬂﬁmLﬁmﬁmﬁﬂﬂé'uﬂs;qﬁuﬁﬁ-n
Fugnansorinlfventi3 Tufuqnulszaedans gufjAntsddesnisastilqludaula
fail

2.1 naskRReRid TRl nUnR Wy n1adedls (ovules) fUISEY WAL
190y (anthers and pollens) IARWLATAISMTAsTu I REeABEY (nFeasiizelomi
mnlunsefwmeiufnidnnlahilnaes (2n) fwdleufuynuszns
(homozygous plant) Taainnsld@nswan colchicine ‘-ﬁqq:Lﬂuﬂ?:Tﬂ-n'LImn'lumwﬁuﬁ’uq‘ vita
anaittiededoudulandlfy (endosperm) WikkuReiis sty lduaaga @
Realinaftlifiodin uenanthilufiruneniia wu ndeel Fuiillastiluanagn asl
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22 uiruneriialigeu (ovue ielaidFunsnauuda aq3gy 1A hinsen
Kldensarhenfefinnaliin¥lussmma niesmerlifdsamnieg e liiRanm
ez lssauranugiald

- 23 ndwasesangsuasraungslunaanute  itunaiianisiiuacascings
wazhile AsmmnasaneassauAI A lugss A i @eeuasldinezuou
m&n’mammma?ua:uaumﬁﬂﬁﬂ%u‘tuamwﬂaam‘%aaﬁuw?' ua:ﬁmqu‘%uqdwaﬂm
wha axvirlifinmnandndald

2.4 nnsusnAdNLLllsuresns  uRTueiia Lﬂﬂtﬁﬂ‘?’\asjﬁﬂﬁu'luﬁuﬁ-nmﬁﬁ
pauansniy  Bedundn Ylassr himera  Wevdiedemdndndecazuen
dnwaisiiumn fweanaIniu vinldsnsadnieniuflnllf

25 nsdniWiRantsnane g uanatnazAnraniulvaliainacuuansag
eadadefinndowd Lﬁmﬁa'lwaaﬂuﬁqmqq:ﬁnﬂﬂﬁﬁﬂmenmﬂﬁ'uﬁ‘mmnw‘lﬁ
598 1 X-ray vizansldansail 1Bu colchicine fnﬂ‘lﬁ‘lﬁﬁu‘h’ﬁﬁnuwmqaﬂn‘lﬂqqnﬁ'wftﬁu
Raunsadndeniugmily | |

26 nunmiuflanldllstananasd  wdanlduszauarudndsluniads
Walananas  aqiuindnenmansiiwenaufiassnllslanaradasimsneminfud
faafiu ‘%aﬁ’\éﬂéquﬁq’Luﬁ-nu'wnﬁﬂ Ahduuwmavikiadld g Wy sunseinl
feaiiovide T lnnadluetniahlld  (nonfixating crop)  nanefuiteildlulasaly
aM1Al (fixating cropl TRentsseatustamanafvesiteilFhilnseuluannnal g Auite -
Mulanailuaindls dudu vidamssnilisTanaaieciiefinuselen une
fulustananadresirfideuuausilinonngs  enavnifldduieinudelen wme uaed
uandngela

3. mendafirUsiAanlsn (Disease-free Plants) Tﬂﬂﬂnﬁﬁ‘n#\qm‘%ﬂ‘jﬁuﬁg‘ﬁ e
anzideada vins) dninene e lsanasinliudedeviefudauteeiniilios i
Waiannsaléfaiilennlen fearafinariliadauun uandnanas uaz du

' me?’xqwﬁnﬁuﬁﬂﬁﬂﬂﬁmnL‘%ﬂ'h%ﬂ?ﬂﬂf“ﬁ'n'mgﬂq dadadhn1gTaeniesndaunan
(meristem) Wiilaunalindszanns 001 - 0.05 fnfums Tadnlafuin Beliatardauitl
mranienn uasvieans Whifadundngn uineiauenidade fessiaduimmuds
Yl wn meristem Tlaendelsn Aufefiléfaclaantee Wiiluria-wivud e

o [} ) : [ o o ) oS -
reneiuflaebisndamadellld  AEnisibindunnlugaaunssnifinanluanigandnn

| a | o .
waslug lnlifinsmefaindriedgnidulirentissduiuatiaandaenan
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4. MafuSne e (Plant Preservation) Rauaaafialfgameliaintan Aednuaneeiia
fafnnulien uazindeazweluannian meLﬁu§nmﬁmumﬁ'lfﬂﬁawug’wﬁ’q'lﬁq vizald
sslemfluninffulgeiug inldlaemalgnitmmidithnduailsesfeanmsinas
1e9au #nd 1y Ugnlilussungnend dudu edadlsfiR winiifugssmd wu dhviu
Wl usnessnatedtinum pengrdnecinvendiIE  vensandnnaiy
snwmsnilddefuasussenann mﬂﬁué’nmi‘ﬂﬂ%‘%‘nm‘a’rﬂaLﬁmﬁmﬂu‘ﬁ'nummwﬁq
faldilafunzustionuanlaendy  erainlilaenisdecuveenuts  uashes
wasuanserdan 1 u‘?ﬂqngﬂqluqmmﬁﬁ‘ﬂLﬂa'lﬁﬁmm‘étmﬁu%ﬁaa fufinain i
meulfeuatmnetienas uanand aqqqsnﬁunﬁaLﬁa-‘i’]qmw‘iﬁfiﬁmn 1 Tetedehing
i ubililasaumen (iquid nitogen) Sefigaimgfinntie -196 esrnimadua axinlide
debifinsstyduls uiiindledasniaign Mneanunugnluaniming 33tannsa
WuFnmeldun dudu

alefinnn  medlanisdeatiededilsstinidgnnn  Folwnnddemaed
nsAnImMefuedsy uazmﬂ‘f‘:mmmwqnw’iuqz'imﬁuqun’h'hﬁg‘lﬁmn%u uay

&
an1sancuAuiiTuad T I e TemBnnauld

fARIMNIIH |
malulagnannzdeaifadeftniarnomuffndudnmenn  Eiaunaueglu
ssAURAEMNIIN Fluffaqiiu  SecfiRnnsiineudafunmeteiudhelusesy
YAAUNISNNINAGY 200 Wwiavialan ( George EF, PD Sherrington, 1984 ) mel.-?q'u%u
teaninendt aonhAdueeddy soniuddureceny uatsungauAand Sdoufla

3

nezfuliiRaneimunmalulaituntsmrsduadieds ( win Y.E Chu, 1986) .

el frAeuivaauRestunimmeiudiniuriugramnsndaumanniil
fumannfisntasnnsfumasifseiudifidmiudssfutuuasiaafindudnlaifledis
ﬂ?zmmfi'\ﬁ‘?w'ﬁq-naqﬁa«dﬁﬁ’ﬁqﬂu-‘i'w'mqmﬁmﬁumwmaﬁ’uﬁﬂmzﬁ’uqmmvmeeu
vansumieandael )

mﬂ.ﬁ'u‘%wmﬁmﬂﬁiﬁnw Al Fudgeialududnananlunisdn
sl mMnlfudgemeduiugneniufiosianne 4 Sronmengiufiasiaunidnng
uwinlsende Tumanednuny i AAnsnaneRug ploidy modification’ N72
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fdamls Wy nesaulslananad uasnastnementy felailkinnnlugmanvnssunag
rimfie 1idvsine 4 annliAdueeddy wazannhAsurecenmildriamnedn adldnnls
MAANEAINNERTU A2ATueIANg ’Lnﬁ-?:'qzmmuamn%umnu’ﬂa 10 gt
wififefifaaededn luewan walulaimmamisdeailedessianndilimednla &
doulugiAndn  asfimeironludunnse@nfiodnesld  wasiinemuRmnwasitone

ANARWT

o . d . &4 4
nfaglfiifudaetreifluaeindrFasaenslszgndinalulalinsmnzidedlode

mummnmﬂwuq‘mmﬁmaanwuq‘uﬁq nauqzumﬁuﬁmﬂmvfgmLﬁamﬂ ANFINITINGR
Lﬁmﬁwﬂwqm'lumﬁmﬂwwfnﬁw'lu ( Lawson RH, SD Hearon, 1973 ) WARSTENE NG
é’omﬁﬂmmaLaaﬁaumﬁuumnmqnuqqmn'lumﬂmmaan wu  fn1seannenatng
Usninelimsemngg eanseninfenfuuasmounnild wi i Bnamvdeatiods
uﬁw&'mqnuau%"lﬁmé’aw&ﬁﬂﬁqzmmmmmﬂﬁgﬁ’lé’ﬁmtumn fnmsgauAeaniu
AMAINER uasansantuuaniseenaaniéluea lndieeiy  dunsvinlinasndan’ls

AaaanlugaanssNIfinmAN ( win Y.E. Chu, 1986 )

@ o a 4 o . .
wiinsing q WWRansanhasdssynsniseneuglnedd  micropropagation M 2

wann Ae 1. 3ERnsveneug
2. wiasfieiilssAvaninlunsLusipeissaasita

1. 1938 micropropagation Lﬂﬂa‘%ﬂ’]?‘ﬂF.I’\ﬂﬁuﬁ'ﬁﬁﬂﬂ‘lﬂﬁﬂ?zﬂﬂ%mﬂﬁﬁwﬂ

Aviufizuda %ﬂﬁwmﬂ-ﬁuﬁmﬂﬂnﬁLLuu‘lﬂmﬁﬂmﬁﬁu Tiansnindlu
fAaMNISNIA %qnﬁw'lﬁawﬂuumqﬂﬁﬁﬁqﬂ usitgaiiady muﬁ’mmmma’éﬁ%ﬂu
n1den gt aadn adl¥furafedrannluduiufresnaniuasieniiuadu
Fadjinthy m%ﬁ“ﬁmmﬁqz'lﬂmmmmﬁnwmzmﬂﬁu{lf’z‘lé’ ( Irwin Y.E. Chu, 1986 )

2. 438 micropropacation Lwaﬂmmsmuﬂ?.,awﬁmw'lumwmﬂwuﬁma'tﬁ‘lé’mu
Rugaruauiin

1 J - o
2.1 mamaqmﬂmawufﬁmNamuwuﬁ'mmumn Aaunasinduladgnivaaiia

. d o
hm viinane qilaanaulanisndniuiuflaned®  micropropagation SifluAaTidNgD
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reneiugifacnesenida rﬂammenuﬁﬁmuszﬁ’uqmmunm uasliReausin@nluide
gaia u.vimqqzv'nLﬁa'lé’l.ﬁua’a'uﬁut{eiwm ( stock ) Wdmwiuseeiuflunasell 38
micropropagation 814at 1 lunsednlifaaandiuaann Wnsranuadllifananiil

2.2 AINAATYI993 micropropagation Tl \sugfia

3% micropropagation Lﬂua?i'm‘i"?l\ﬂ’nqzum wiatelsfann  Fifunaluled
smnsniassAninmlinnduinlaenisulBnardwiecinee A1lEaneve93d
micropropagation u‘j‘aLﬁﬂuﬁ’unfmmaﬁ'uq‘uuuﬂnﬁuﬁqﬁﬂi@"lﬂiﬂﬁtﬁmﬁu Wieanaaztiae
N9 iU AsseRufT R ugua dlEnseeeiufuuy micrpropagation asidasld
ediagndnisiamuuusssunn

3. 3% micropropagation Lﬂmﬁ'uéﬁmuﬁﬂn.

3.1 u‘jﬂs’i’mm?ﬁﬂﬁﬂaam‘%ﬂhﬁ

a X ¥ 4 X 4 - -
ABnmamnsideatinifanaanisanataauaslanaie FamnUnAudqariitiEe

¥
,Lmﬁﬁﬁﬂua sFemtuiion ﬂ:umm?ﬂunﬁawnwu'lumﬂm.,mmv.uama 194 Gypsophila

Lﬂu'h.mﬂmnwuﬁtum'lun'mmﬂwuq‘mmmn'nmﬂwuﬂﬂﬂ'lu'lmwn widawmnsdeade
da Tald  stook Gypsophila qzaﬂﬂ:ummnmfu , -

3.2 diadesniadinsiuafefauann

Ariddnmiefiusanmn Lﬂw‘h'ﬁmmmshqqq amnfingnomn sz
Lﬁmﬂaqvmuneﬁ'\um-m'm Syngonium uﬂ"mmmenﬂé’uﬂs;mﬂ.,'nmw-nﬁqmﬁtmzt‘a’{m

-
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1. HHinaaag

méﬂﬁuwuq‘mmw’t-ﬁ‘lum?ﬁnmmm dhuafingn & umqu'nuaq naeuen

arfifenn uwszatelu Aedouvecanlaadlfy uasAnnzasidiSe,

2. #151A%

.. 4 X 4 |
2.1 memﬁmmnmstm"éﬂuaﬂmﬂwq:mmLuamamuqm MS usz Mg

Tuntauuan

2.2 azAruANRIsISTtALin
NAA ( napthaleneacetic acid ) ’
24 D ( 2.4 - dichlorophenoxyacetic acid )
Kinetin { 6 - furfurylaminopurine )

2.3 arsfuvited
quen

2.4 gneidluntsvinlthlaenide
teepol _
clorox { %s‘lﬁ sodium hypochiorite 2.25% )
wiauannezed 95% unr 70%
tween-20

25 a5 TElunsfu pH Wul HCL NaOH
3. gilngal

3.1 etaquln
3.1.1 finunef ( beaker) BuAms 600 mi. WAz 1,000 mi.
3.1.2 nLUBNAIN ( cylinder ) UFNT49 100 ml. uag 1,000 mi.
3.1.3 ulms ¢ p.ipette) U3u1ms 0.1 ml., 1.0 ml., 5.0 ml., 10 mi.

Uae 20 mi.

3.1.4 Waariguuy (‘efenmeyer flask) U3unms 250 mi,
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3.1.5 WarafdiaLFuame ( volumetric flask) 13u7Ms 500 mi. LAY
1,000 ml.

3.1.6 19311 U3uAms 500 mi. UAT 1,000 ml. d1uFuLfiu stock
solution

3.1.7 1A U93qN2A - Ane TAElunsUFY pH 189
awnedsiieids

3.1.8 mauialdarmewfanhnatafinnuacufeu

319 aunizids ( petri dish ) ,

3.1.10 maufianuadnafau dwé’umﬁﬁﬁnf‘i'uﬁdwmeshL‘%ﬂ

3.2 el

3.2.1 _tm‘luTﬂﬁ‘L'J'N { microwave oven ) éwé’uuaaua:mﬂ"iu

uazasAil

d L d L
3.2.2 wWrasfivenuuasIATaatasden

d o
323 AR pH ( pH meter )
3.2.4 wiaimrusule ( autoclave )
325
3.2.6
I
3.2.7 Uadalaife
3.2.8 UanAu
3.29 sufeuaanased
3.2.10 nfaadnegy
> & & o
4. Mau[sulalfia
£ J J A a a o [ 4
Vi linEierennAd T aninanlseyna
qomMaTivies 20 avATaded
1 z -
19T UUES 'l-ifm'aﬁ'tﬂﬂqaawm'nuvf-nuﬂmqmiuumﬂem\m

750 And ( doquaeadu lfuae 16 1. 9AUG 8 1w, )

1] [l 1 AQ a o
dadliliignuas  ldnaeenseanuitlafingn
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AHAntiun19naaas
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Aanlunmmane wiesnidlu 4 fupeu e
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1. deemsntnsdydufunfrsecdnns Tugasemns MS meldiladumrumui
Wi qumgll uasdadouravsefl NAA uee Kinetin
2. Spdmsnnadyiudundrsacdnng lugrsamme Mgy melfdadueougy
dny - o
A quugil uasdpdousasaadluu 24 - D WA Kinetin
3. WisudwunnadgduiundroesAnny  studegasetme MS uay Mems
mamﬁqqzmmm"aumqm m“lmﬂafmumm?mmmuné’quﬁ
Yo 4
4. meaamnasdyiulafiianfiresinazlusswinanemnsdaadieda

) l

Tadnsmndiuiunfressdnaslugasanng Ms aeldtladununy
1. Mauiandnasfaninnldneans ‘
1.1 WlnAuduilsuadaly ufalfulnAuanauren@nifenthunda
sanbivusfaarlnsslngeda
12 Lﬁﬂunziﬂﬁanﬁumﬁﬁaanqmﬁﬁmu’fﬂﬂfﬂfuﬂéﬂﬁ'fnﬁuuﬁuaq ABE
'li’ﬂﬁnﬁ'uu.ﬂn1ﬁa'anqﬂnﬁ'umvﬁuﬁ'wn"uanﬁ'uﬂgin%‘mé’qemiuﬁ’u
2. maufmuesdwiudeadaie
mwummea’wé’uLgmlﬂamaqme MS sianarmuan Taeldrodniuuasriinaes
sofluy foil -
grsanst 1 pemduduasa NAA 0 wnJa,
ANENdUTRY Kinetin -~ 0 NN/,
greawietl 2 mndiduzee NAA 02 wnsa,
ANNIINEUTRY Kinetin - 0 NnJa.
greewnsdl 3 pondiduzee NAA 0 wn/a,
Adidutes Kinetin -+ 02 wn/a.
grramsi 4 pdidusea NAA 30 unya.

AMNINAUYEY Kinetin 0.2 NA/8.

o
gnsavia 5 pudnduras NAA - 02 wn/e.

ANNNENTUTER Kinetin @~ 3.0 wA/A.
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gneannefl 6 amidadures NAL 002 nn/a.
AIINIENTLUTEY Kinetin ¢+~ 30 wn/a,
3. puslansindadided
Luawmﬁwnvxﬂudouwaqma'lumﬁmuLﬂaanuuaq Taelnfudy neluwdnde
Aeudnilasindeidunn udauRenfundnasiindelfirennn \RAaeRnIIansin
Favangn mmﬂum?ﬁmnumeﬂunﬂﬂwmL‘%a Fedunargiaed]

3.1 mmﬁm‘éumm'luunLnaa‘-‘ﬁummnﬁuﬂfj ( Tmﬂiﬁevﬁuﬁqnfi'uaf‘iqqndd
u@umﬁqummamauﬂ?zmm3 W) BN teepol 34 uem  wtdneliiRanediy
pfanann Wum 15 und

32 mhnduiluan teepol 280  udrdnandaliuanasdosindy
wnewme - nzeusi%umausia’lﬂﬁqzﬁmvhé’oamﬁﬁnﬂaam%a

33 inudadumactuiininefiussquesnesed  70% B ssiianansg
mumﬁﬁ'lé’ wiheltlssnnns 2.3 I

34 vudafildaands 33 mmaq'luunmaﬁqum clorox 20% 3ums
100 ua. whenfuwem tween20 adluifan 2.3 wag wineBifuaan 20 W TOUTUT
Wagafinnefifluafimnsa

35 u"nmﬁﬁmﬁwé’quﬁmé’uﬁdwmeﬁmm‘%ﬂuﬁq 3 ks

4. DstmAnAzReIORRIIYe

4.1 asaneniaselutAIwng v’uﬂ'luq‘]'dqﬂLﬂm‘s‘laﬁﬁmmﬁﬂaam‘%a
98UV ( laminar fiow ) Tﬁﬂlﬁﬂﬂnﬁuﬁaxaﬁﬁ-quuaanaaaﬁau'lﬂ uoAnAnasTluenlduda
ﬁnm'lu'mmﬂmzn’é'rm'lv’fﬁnm‘lﬂwa'?'nmm’qag]'léi YNNIE 1 Annvsia 1 194

42 auliudnoilneanewdiaties

5. nafudede
Lﬁumﬂ‘?’wi'\m?m:n&"mﬁﬂuﬁﬂuﬁwzn 6 AT GAIAZ 20 T9A JINTUNA 120 198

1 GJ - o A o)
alunasenssauiitiafinga TnfulingaungR 20 svaaaides uay uqawmﬂﬁwnv'lnmtu

Wusunda14 'luuwumumuwu'luummnuaaaﬂ@aawamum AMENLAQLsEINL 750 fne

teuaeady ( Wuas 16 1. A 8 70, )

6._mafusysmudeanimeane

o X . J o
ulrsemfiamiliZAnmna anrasnasuulad T dudundrsaednng
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vmndunasing 1 ludnwaisdeefufufusend 1
ulunnsdanemsdviuidedieide WisFauannsgns Mgy AMNARRUGALNL
grremag Ms Taeldaonudaduussafinvacaaslun fail
greansfl 7 mnaddures 240 0 unJ/a.
o AdnduTed Kinetin 0 un./a.
grsewns 8 mmudadunee 240 002 wn/m.
AT LT Kinetin O un./a.
grrEmnei 9_mﬁmiuﬁumm 24D 0 an./a.
 mwndidures Kinein - 002 wn/a.
greansl 10 paadudumes 2,40 005 wun/a.
pENdUTRS Kinetin 002 wAJ/R.
grsans 11 patsudndumas 2,40 01  uR/A.
AANNENEUTRS Kinetin 0.2 unJ/a.

& [ ’
gRsem1sn 12 Arududures 2,40 02  un/a.

ANNENIUTRY Kinetin @ 0.1 uNJA.
-l
AUAAUY 3

g ] N [
wBrudieussseanismnziesluusinsgase1me ( MS uas Meyg Innelitladupaunu
ihinyrluduseslafifusinanen wefifuimsdaduiunds wssdrsnindydiulazes
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1. anfwsraAnnududuiiszausng 4 sasmadluu NAA uaz Kinetin Tugasams
MS - |
1.1 wefdwihsananednns qqnm‘mmaaqLgﬂqﬁwnx'lummemmgmLﬂaLﬁaqm
Ms fillaeflan NAA use Kinetin Haduflssdusing 1 it Tuawnamzdoatiedefita
aduree NAA ua Kinetin lu qm’i‘l 4 éz'lﬁtﬂafL"Eusfn'\sqanqq'?'lqﬂ wirfiu 55 wefifius uay
1uﬂ’1ﬂ’1?Lﬂ’18LgﬂQLﬁﬂldﬂﬁm Ms Milaanududues NAA uAe Kinetin T gmsf 5 arld

d s d v o |
wefifuinisanisiangs windu 5 wefidusd ( Awmaswh 41 )

d. . gs . v %X A4 X d ~
Aend 41 ulafifulentasAnnzdiufitie dadecluaimegas Ms fllaenududu

A e
189885TuU NAA UAT Kinetin Miszdiusag v flussusiann 5 dilpnf

RIUUANNT
gz - | Tvinne wefildusninentesdnny
27113 AN
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i 2 | @ | s 5
gaei 1 20 5 15 15 | 2 25
gt 2 0 15 20 | 30 30
gasi 3 20 5 15 2 %5 |
greil 4 20 0 40 0 | a0 55
gnsi 5 20 5 5 5 5 5
gash e 20 10 15 2% % | 2

o e % e dds o oboa X o .
Tunsnadgrasdnasiu wasfiduladevilaiidnAty dof lunisdesdwnglugosusn
¥ o da . d S J L
peviseluniiniiasa nnaenilaniiBadantsuasfinoudndus Ussanans 2536 )
e dX o 4.
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stock solution A { 100X ) nFu/dne

Ammonium nitrate { NH;NO3 ) 165
stock solution B ( 50X )

Potasgium nit-lfa'te { KNO3 ) : 95 ~
stock solution C ( 200X ) ‘

Potassium dihydrogen phosphate { KHoPOy ) 34

Boric acid { H3BO3 ) 1.24

Potassium iodide { KI } 0.166

Sodium molybdate { NagMoQ4.2H0 ) 0.05

Cobalt chloride { CoCly.6H9O ) ' 0.005
stock solution D { 200X ) . |

Calcium chloride ( CaCly.2H90 ) 88
stock solution E (200X)

Magnesium suulphate { MgSO4.7H70 ) 74

Manganese sulphate { MnSO4.4H90 ) 4.48

Zinc sulphate ( ZnSO4.4HpO ) 1.72

Copper sulphate ( CuSO4.5Hp0 ) © 0,005
stock solution F (200X )

Sodium EDTA ( NagEDTA ) 7.46

Ferrous sulphate ( FeS04.7H70 ) ' 5.56
stock solution G (200X ) |

Glycine | ' » .0.4

Nicotinic acid ' 0.1

Pyridoxine 0.1

Thiamine.HCI 0.02
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stock solution Il { 100X ) '
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Zinc sulphate ( ZriS04.4H,0 ) 0.002
Potassium iodide ( KI ) 0.002
Ammonium molybdate { NH4MoO4.2H,0 } 0002
Copper sulphate { CuSO4.5H90 ) 0.002

stock solution V ( 1000X )
Nicotinic acid 05
Pyridoxine 0.01
Thial;ﬁine.HCI ‘ -0.01

4 & . . A . e o
2 dadensusnunuudy hansiailudaziannarans Wasratevuauda
| 74
- J [ 34 1} - -3 L ] 4
wnausaNiuANAIALAaUud Wt IdrsuBuamsifiaenng
3} a2l# stock solution A-G uay |-V mIN§IAY

¥ - [} .
i vanlunswiFenaawsls

o =] 4 g
TEnswifuna1msgas MS uaE Mgyg gR9as 1 ans el

1) dvELgRe MS

\AiN stock solution A 41UqU 10 UA.
a 1 ] B | ] 20 : | ]




46

WM stock solution C 4uqu 5 A,
. D * 5 o
.. £ 5 .

" " F " ’ 5 . "
. G . 5 .

dﬁvxé’uqm MemBs

\Aid stock solution | 47w 50 4.
1 ) L] Il [ ] 20 ']
g " ] * 10 *
AN
| ] " IV ] 10 [
[ ] [ ] V L] 1 "

ldsanfilumaus ot Bescuiacgrenams |
2 Wanhona 3% Tugns MS uay 4% Tugns Mgy AuselUauimaarate e
3) Gihndulfuluasllg 1 Ansmndacnis
4) thansazanendn pH Taedida pH meter Usu pH W14 56 - 58
5) vinnsin u‘jaﬁiui‘au'lmdf’iu 0.8% dwiLgRT MS Ay 1% dvugns Mg ulamusie
Warjuazarevun

. & a :
6 Wiansnnsanldeaaedealy Tac |
. 4 ' J o y c’n’ Py 3
7 vhanelhlfednimelzadauadinsy 15 vaudimieiia 1 121 asrueaidieg Ussunag 15

- 20 Ul
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A
MEmB MS

Macroelement

Ammonium nitrate ( NH4NO3 ) - 1,650.0
* Potassium nitrate { KNO3 } - 1,900.0

Potassium chloride ( KCI) 2908 -

Potassium dihydrogen phosphate ( KHoPO4 ) 816 1700

Magnesium sulphate { MgS04.7H90 } 480 370.0

Calcium chloride ( CaClp.2H0 ) 88.8 4400 )

Calcium sulphate { CaS04.2Hp ) 27.2

Ferrous sulphate { FeSO4.7H70 ) 20 27.8

Sodium EDTA ( NagEDTA ) - 373

Microelement

Boric acid { HgBO3) 004 . 62

Manganese sulphate { MnSOy4.4H70 ) 20 223

Zinc sulphate { ZnSO4.4H90 ) 0.04 8.6

Potassium iodide { K ) 0.04 - 083
. Sodium molybdate { NagMo0y4.2H20 ) - 0.25

Ammonium molybdate ( NHgMoO4.2Hp0 ) 0.04 -

Cobalt chioride ( CoClp.6H70 ) - 0.025
Copper sulphate { CuSO4.5H90 ) 0.04 0.025
Suérose 4% 3%
Inositol - 100
Nicotinic acid | 1.0 05
Pyridoxine _ 0.2 05
Thiamine.HCl 0.2 0.1
Glycine » o - 20

Casein Hydrolysate . ' 500 -
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Agar 1% 0.8%

pH ' 5.8 " 58

& [ ) ‘ ﬂl o - J A’ d
Arard1y nsAn Ui e fiuunasiAnaslua M s sIREULRLER

m"éﬂummﬂmz@mLﬁmﬁaqm Mgvpanas 200 aig, TifiBunnsgeshu kinetin
fiu 2,4-D ludrsndauwiniu 0.02 #a 0.05 ,
B inei
1$1#29n9 kinetin TWFNA04 0.02 NA/A.
uaned lusnsarane 1,000 4. 48 kinetin 2] 002  wn.
f1feentsansasat 200 mA. avil kinetin B8 002000  wn.
1,000
= 0.004 un.
W stock Bafluu kinetin e Tlugnadau 100 un/a. :
uanedn Busfeenasiunns kinetin 100 un. Aadldansazany stock 1,000 N4,
grendiaaninBuncs kinetin  0.004 N, Fael¥arsacany stock
| - 00041000 = 004 WA
100

v ’ :
wsrastiu Rl dasarany stock 189 kinetin Tud3u1nd 0.04 wa.

wmifSausay 24-D

1#182n12 2,40 TwBuan 0.05 Nn /4.
uAped1 lugnsacane 1,000 NA. axfl 24D Ay 005  wn.
fndiaennsansavate 200 NA. qsll 24D g - 005x200 A
| 1,000
= 0.01 an.
W stock @85l kinetin 1w usFanliludnsidon 50 un/a.
wandn dradeanisiuan 240 100 un. Feqldasarans stock 1,000 A,

fisdiaannslinnns 24D 001 un. Aasldansasay stock

= 0.01x1.000
50
= 0.2 R

. .
wmazaniy vinasldansarane stock 298¢ 2,40 TwilFuie 02 wa.
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