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Abstract

Explants were obtained from hypocotyls of tomato and grown on a modified
Murashige and Skoog’s medium with verious combination of plant growth regulators.
The results showed that the suitable hormone combination for friable callus formation
was at 3 mg/l 2,4-D and 1 mg/l kinetin and the suitable hormone combination for shoot

formation was at 3 mg/l BA.



(n)
fanssanlsema

Tassnufivirmansadiiagandlinad Tnaaoudouiaesssynns wane
v umeche &ldnmagamaidiuwinge nmeanefdamilarnuiiiaraanu
[ @ ) g
RUNTTARNNYINI Aesrennusaluil
) 1 7

1w waimd thuudin Adnganidesfidulssaunsaunis @nvield

3 ﬁ o 2’/ & ni d’ =4 s = ﬂ:l
ANBRINEEINEANAZAINYN IAUAMWY  InTasdlauacgiinsninauiiomai
T lunsinwaaaslaseanu

o fni 1 o d

2. 81asd W Taveninegvd - aransmBnedannrunuiasauifivie 19

TFuanungandoewvaeluGawine Wuethad
o’ JA i =)

3. el aydnd WRBuw  Ainganduwdeluiumsiinmnsumaiin
J } 4 2 g [ ~y
A Aurdndays uasTuuzuemelum At

g L= (-3 L] A
4. 13138 nunwg  aungmALIA uuzTia il el
%
' o £
5. mmsefv;nmuﬁ‘lﬁmmuuagu‘lﬁtﬂNm‘:ﬁﬁquﬁua
" 3 g §

6. naATManmms Adlanuemamel WinAnmnlassnufifeniums

X &% 4 o am] A 8 D222 X &
mzidesiiafie IHdrisdrusrenafafufinatinfirelumawiziaeadiace .
| 74
M stTnlamaaeeansn dauaninienlaldifluatineg

7. dhwihealfiRnmnviu. Aldannudaavierislufunisiamnaguneal

(-] [- d
uazlviauuziinlunsldmTasila

8. thinemviuuazdfigumesanithianawsunalls

ar O gié’;
AMUSESIAYINIBIBLNITADINT Tl MUAnE

ganinlassnuiive

L8 2639



unAatelnTINURIANMY N
uﬂﬁ’ﬂdﬂmaamﬁmummé’anqu
o &
fadanssudszmna
"IV
mstaygl
GRS AT

4 .
unil 1 umn
UNi 2 MIAsIBNMS
uni 3 MsguiumsIen
UNil 4 HAMINABBINAZIDITDE
unil 5 agilwanisnaaes
MANUIN

Y a
1BNAIDIBY

(%)

Iy

D @& © I e 2

o

21
26
32
33
38



(9)

mtiygl

uamsmanldsunlasesdudindsuidludnue dome
mmgﬂwummsqm Ms fiasudogeslun 24D ez
BA luganeaiusieg
uansmalsunlasestududdn it ludowe o
A TR g7 MS Tuasudasaeiluu NAA uas
BA ludasiaiusieeg
namsmanldeunlaesiudauddu IR lundsweidomed
WLIEE I g9 MS fiadudiosedTuu 24D taz
Kinetin 1U8@T18IUAINY
nansmalisuiaswesdududiduidludsws fomed
WIZ IR g3 MS TiesudiesesTuu NAA uae
Kinetin 1UBATIEIUA199)
uaﬂqqﬂimmiﬁmmzfmﬁ'ams;ﬁﬂ Friable callus 1a$M3
S IiAnsoas i nnududiduidlndons -

BN

27

28

29

30



(2)

Mty

uarnsmanldeuntlaswessudndduldludsws i dome
twmgﬂwuﬂmnqm MS fiasudiesoilun 24D uay
BA ludasdiumieg
wammanlFoutasesdududduidlndowedomei
WAL g3 MS fiasudieses Tuu NAA uas
BA Tudasidiunieeg
uansmanlBeunlasvessudnd s iR ludsws Some
zEsIIUBI  gRs MS Tuesudaered Tuu 24D e
Kinetin Tudns1811#199
wemsmanlAsuntlasvesdududduidiudswe Some
EIREL IS qns MS fradudiesedTuu NAA uae
Kinetin 1U8n5162UA199

HARIGATEIMISTUANS AUABMITIAR Friable callus 113N
smihidiAagend e vndududduldlndons:-

Weina

27

28

28

29

30



o
MINN 1

-
ATNN 2

A5199 3

M59h 4

MI1N 5

M3 6

AM319N 7

AN 8

(3)

a1ligaang

g
paasguainie Insmsluhmin 100 nfuvsuzitioms
HEAINDNIINAABIMIAMUFURUTIEHIN ANUTUT VDS
aapsengiunai I lumvsniauzidoms

) Y 9 1
uaamsassumny MeduduIeILIMIgAT MS e
UFums 1 ang
uEAsgRIANNENRUT ST NANUITNTUYesmTaT Y
d o d' =]

anpsondiunaiFlunisionuia
HAMNEATEINIS MS AlgsumInugumsigayla 24D
way BA ludamaiusiee
HARIGAIOINIT MS TUATUAITAILAUNITIITYIAY T NAA
tioe BA ludaaieaaumse
LAANGRTONINNS MS NiasuaIAILAUMSRIaalIn 24D
(e Kinetin JUOATIEIUAN
UARIGATONNIT MS RUAFUMTMIUANMTITYAY T NAA

uaz Kinetin ludasiaiuaeg

26

33

35

36

36

37

37



<
MINN 1 -

A1319N 2

=
MINN 3

M39N 4

M319% 5

M990 6

=
MTNN 7

AN 8

(2)

AN RERN

o
ueraeguaiIm Inauims luthwdn 100 niuvesusidame
HEAIHANITNABBIMIAMUTURUTITHIN ANuITNTUYDY
aapsonasum i I lumsrsnmauzifomns

< ¥ 9 !
gaaImIRTsNaITarMeIduIUYIIMIIYAT MS #iD
sas 1 Gas
uaasgaInuFIRUT sTuINAudIduvesmsar ey
¢ o = d

anpsendiunmillunmsenuia
HAANEATOINIS MS MFTUMIAIUAUMTTYAY TR 24D
oz BA ludamaiusied
LARANEATOINIT MS MASUMNTAILANAITIITYAY Tn NAA
uaz BA lusasiaausieg
HAANEATOINS MS TuaTumImIuguMssgay I 24D
iae Kinetin 1UBRTIEIUAINY
UAANTATOINIT MS MATUMIAILAUMTITYAY T NAA

uag Kinetin TUSATIEIUAINA

26

33

35

36

36

37

37



A & a da o [ a4 & L)
uzidomaniluimeasughoidontgniuluioumens Susenifisunile nonda

a

[ d 1 o as o Jd
a18lusTInnaaunzulsgthfundnsudiaeg  Wufnldlgaing Tilimduiugi
9 9 o 1 a o | o 4 ﬂ
Wihfivediguusi  dmuSdwensuseq fasyuuuuasmsenneualsgihily
nanfungaanssn Snesldwuinlinondnd A umude lsauazuuasinsiia
o 9 a 4 1 o o o 3 a o & -~ '
eaaduyumandadsdu lvgdluiufgonan  delumandatufgonandels
S 1 a t4 & o ] 9 o ’
fseselimannudoimsveunyasng  uuammiliieahoudilgmasnan1a

o~y e g [ ] Q/ 9
fie muhweunadansmsdeniodedundelunsvneiug  WidRws
w 4 4 £ X é o a 4 o o ¢
wnlunadusiag  usnnniniswisReuiegeddilse Terminemsifulyeiug
' A
Ay lagldaunzussnuios mansonuguanwandeuldhe ldwudiles azaan

ABMIAAMIUGNANITNADD

[ d a
ngilszasnvesiymiinay
| < ' a (4 ' 4 -
iwemgassmsimung ausemae iy lililudnyuraeg veuwaduzidoms

A o' @/ (9 ) [
iolsy Teni lumadlfuilyedug veziensvneiujuzdeons

vaawavesfymiiay
Tagasomnsimune ausemanau hhiludnuaranq  vsuwaduziiomd

@

e o
WURAAINIENTY

da O
Uszlamifimaineglasy
{ ] o o J '
1. ldgasermsimanz ansemaiann liifudnunzeeg veuwaduzidoms
v da 9
Aufaniiensie

v A Vl ﬂﬂ 0
2. ﬁ’]“'\iﬂ‘ﬂﬂ'}ﬂwuﬁuzﬁlﬂl'ﬂﬁ ALUUTUIUUN



(2)

UNni 2

MIATIVNBDNATT

2.1 NIVBINA

A =) (4 t
sfoneii¥einnemaniie Lycopersicon esculenumMill uaz¥oadig
' Q; { L] ;
Tomato g 1UnTsa lwa1U150(Solanaceae)  Ryfoglunszaiiuenvinuzilioms
wd SuliiwdavarsriafiuyudisnhunldlsTeml @ududiy ogu win uside
Hudu
¥

wziomenuiagaden snvasddudulidny oamnh manigvesdriduidl 2

& . | o I ]
WUV D LULNBAYDA(Indeterminate type) 19U Wufam (Hudu uasuvylinoaven

(determinate type) Y ﬁuﬁmm ﬂ!ﬁﬁ {Roma Red Peer) uﬁzﬁuf"ﬁﬂ(Chico) l.i'lw?u

giliednuagiaemahl Ao
¢ s g
- wida Hgnenauu alfeniusdsfivuazideadug Shmadeuilnagu
' k4 -
agall dawanuenvoundalidaus 3.5 fadwes uas luneaznadussiivdainn

9 = 1 g 1w
ueaswm‘lﬂ gBNYUBYNUVUIAUDING

T
a o

- 910 wiefFuensyinagdauvesnn fuidudag dunTuasenanen
duveuldenyiuuin wsnmiudndumednaslyiudy tesluvuziderfudani
Fudriuidlude: #lfwesfudunuuauiugidudell  mnvowsdementhy
sruunnud iimaesyduTnldnaduesuduss lunenssimannudagaians
usfemefahennusuuas nnvusoutunaumuiutwaunn  udedielsfians
srunnvessidemailfeuntadmunuuiimadgn 1w meilgnTlaembe
adnnudafezgaiaely usmnilgnlaenmsneeawdaluulaslgnlaeasennuda
AosgAyTnldmulnd usnnnilusiomeiimmanaennfimsuudiduld hin



(3)

=) A ]
nnAnszgnimefsaunglafemy ddilgnaunsashiddunzidemeaadienining

3 a a & o a
Fu'ld TasmayuauvSnulaudu ninflwifatunasnisnaslyludu1don
o ¥ a' [V d'o 9/ 19 a 9
- dmunazfau vdnfiddusenInavuduudy luszesusng veens

(=] [

o ¥ § 1 A a a a ag -3 -1 ﬂ
msmmaﬂm AU NaU ﬂﬂulﬂfﬂg !.l.ﬂ!.llﬂllﬂ'l‘i'ﬁliiﬂlﬂ‘ﬂiﬂ&l'lﬂ‘ilﬂﬂ%&’&l‘llﬂtl‘i'\'ilm:! U

(4

3
= ]

A [ A 1 4
Mgy dhufmumufeiinsuensennndiduisesg uazoniivinamsuddu

1 1 ”
iw lddldeslindreiiegdnndensnusniimanigduln dufudifilgauzifema

: 4y dad 42
doamsliuzidonaiiddune  Aeufinsenvesnsdeiiiatuyniais Taamaely

A 9 & o 1 i o 44
yosnedneld 2 Ty wheilumsflesdululiuawendesganalasnse eililosnn
aonazIiamuToUBIaIAY

a 4 « A 9/ = 3 a a
- @on Hvwmdnivdssanla dsznoudiendusentulu 5 ndu wasndy

o ¥

d’l a [ o =3 9 ] a0 P =
agy 5 nay aﬂum:msmm:mﬂmmmmamwﬁu%q Tﬂﬂ‘ﬂ%ﬂﬂﬂﬂﬁuﬂ“] WU
0 13 dy .3 v w4 A & o
uueeniszing 45 aon Lmmumwuegnnwuwsﬂﬁmwsmﬁeuﬂuq ine
2
Y
1 = 1 ¥ 9 Voo & ] d:: 3
- Ha gﬂiwﬂlmmm:ﬂﬂlﬂqwa“lnuuuﬂuqmmaumwu‘q gﬂiN‘Uﬂﬂ'ﬂiﬂNfﬂJﬂﬂ!m
) 4 da s 1A ) & ) dad 1 d )
wanau‘lﬂwumnas FUDIHANNANUALYADIVUNUHADIVY mumﬂumumaﬂ‘lﬂwm

Ingy

aummalarinms

wydemalguammslnsnnige Taadhumadlilsdu Fondu uesusng @
'3 ﬂ 9 ) @ 4 Ju [ a Et = ' A’ Y4 '
fufludmiuuyes uennniiflinandanaonll uaslismganiuiledaiuin qum

L
o 1 Au
nelarnnsvesuidomalasfisunniminveweiomaduifulsenuld
100 NFURINTIN 1
1 o 1 &
st lsfmuanudutuvesdimmlsfiuBcarotene)  Mldadreimiuely
9 a y ' ) } o o & 3

veome  mnsavh Wiwuau1dludesnhdum lneerdomanauiu]  uadeide

yosuzdamandmstam Isfunniullfife Fveswassidsinaizesnduateudy



(4)

4 & [ { ] 1 d a =y Py
Fududnyuziamanntszinaludsems wennnil Ysunadadudlunausidems
] o
aansadhifinudu 18 lidesnds 5 o1 usdwaiilinaimfiudge s ldnanda
; =3 g ] 1 'Y 3 Y] @ & =2 a
f1 watlvnaian ez jilsnvewa hime dalu danauiuiirsmswnsaniums
Y o A 9 PYta A a A 2 o a
adiujusamauaiouldidmidueunz ¥ lunaiusnniu Tnvdnswanangauas

gumwiufiseuivvewaanie

v o
m39d 1 uaasguainielnmnms luhmin 100 nfuvesusidoma

51901113 | yssgnsziles |  diea Ve
mmi‘?u(%’eaa:) 94.0 94,0 69.0 94,0
WAIUUAREY) 19.0 21.0 106.0 19.0
Tstumiu) 0.7 0.8 18 0.8
Tusiunsu BN Yosun 0.4 YWosuin
ad Tulaasninsy) 4.0 4.0 25.0 4.0
uAAIEYNAAANIN) 12.0 6.0 22.0 7.0
Woaasa@@aaniv) 24.0 19.0 50.0 18.0
wan@daandu) 0.4 05 0.8 0.9
Tnunengen@aaniu) 222.0 217.0 363.0 227.0

andue(le.y) 822.0 900.0 1,999.0 798.0
Tnofliu@adniu) 0.05 0.05 0.09 0.05
l5Turadu@adniu) 0.04 0.03 0.07 0.03
Tueduiaaniy) 0.7 0.7 1.8 0.8
nIaeansladaaniy) 21.0 17.0 15.0 16.0

1971.

#3011 : Anon, “Nutritive Value of Foods' USDA Home and Garden Bulletin No 12,




(5)

ANNDAYMIAYGHY
uziomadhiiafideugnlutssmalne Taonmiz lumans Sussnitsunile
Fozlgnuzdomasiaiutenuaann  wedomeidus Tnnanez 1 iduday
ssnevveserminazesiidles  dauusiemeiids Trsnugaamassuienh
Tnlspiidudesusdona  dmnssdesludemedome dwsdemadudy 1
uidomeniony wzifomenszdoutiudu
wenanfiusidemesuduiainifgunasmua B Iiudniitdnenmites
RannuTugsnonsuaces uasveneanudrdeanndu Tagmwizgaavnssuilad
nsziles ueﬂmni‘fﬂszmﬁ"lms‘i’»sﬁﬁ'namwﬁwwwmswﬁmmsﬁemm'?ﬂugﬂwawﬁm
an uashAnsusteed dsnnandouitesfitudhissmadesnuzifomeme

Mg dssinenils

: @ z [
2.2 MIAMSaBAUITONY

o g ¢ ] o ?
mawsidvaiiele Ru3uusnenn15R Gotieb Haberlandt nwgnyeanians
Y 9/ A aP A ° o ?d & a
wosiiu lavhmanenvaaisunges Meeimsdnygueauiaveusas el as.
. p 2 | g
1902 usnfinuanuduSuRsadntoanniy luilae. 1930 lannsRauIMaaes
' o
maﬁ'ﬁawnmwmnmmﬁwmawﬂﬂmﬁﬂﬂufrmwﬂaﬂmﬁgﬂ o luilae. 1938
J [ o Qo W’ L]
MTANIZINND T (organ) LDTUABSR(callus) YBINY IAVIAIETIA  LastuAwe
Y 3 Y 3 & 1
gavwduduun maluladmawmzidsuisienrsinswan ldsseninene ins
o ¥ o o o o &
funwumaiinlvd q Saunue sunszisnvauilegiiuil ewnsashnawzifes
¥ o
waniaed9 wae Tdslanwaradvesialdnanesia  sauamsldinadamannTuTas-

a ¢ o 1 a ) 9 ) 4 o d '
Fam 19U MIdaretu mIchedu WhinTwdeeaemewug v q

4 & 4 0 v ; 4
AMIIWIZIABUHDIBORY(plant tissue culture) WUNBHY MiuerviBIzdIUNils
[} A ] J A 1 { o @
daulnvesiduiudmnlodensy wu lu aen 110 m o Ydes wilafididsen
) £ A . (s o { '
Uneson druvewwaviieilode 1rad vioadn limluradniFeni TsTananas

g M .
(protoplast) mmU\‘lﬂui’)’m‘l‘iﬁﬂlﬂ’i‘lzﬁ(synthetic media) 1uﬂﬂ1wﬂﬁﬂﬁl‘§8(asepuc



(6)

condition) NS LuARBeUAzIMTIE uaz luammiadoufinuguld

quvgu A uostEeade

d X A a
dsziamvsamsimnzigeailetiony
uiveenduiimslngq 14 5 33de
S % 4
1. MstWzieaieiiesdsy (Meristem culture)
1 o g _a 1
TRunmsiueniedeniylmeseafilssnoudas  meea(Apical bud) uaE
. £ 4 v ' '
Mi9(Axillary bud)  ifleideiTgiianuasidugiTau@ome) gnvioviuidesluseu
4 o ¥ <
(Leaf primordium) v3oinTarfum(Scale)  Iiodausnsonuuassluemsnwdmie
p1avan Uszaeudemsemsniududifumsiuiaumesatazmafinnn
TnedndlFleTaladuludSinudeudregeo30 dadnfudas  nisduidifans
a o : o L
usnauasiimsiauuiuseanauysainely
"4
2. MSIMNZIABIEINVBINY (Organ culture)
T8un mstinerdIuvesfs 19U 510 898 UNUANAS (embryo axis) DUALOOY
o ' ' Py 4 &
150y(enther)  TuTnsmled 414 laiovules) 1@ sidssluemisnuudsnanar ne
o - o ' ' d o
sy meluanz s auiimstaueel1d 1w msweiheduazoos
iyguas lulnseled Tasmsnhduazoousylussesaflgiintionlulnseled o
w 3
ueninwiz luTasated@solated microspore) widesluemmsiimineay  hldims
o & o= 1 A
wa Taenszrumseunilonudaniosedun Twnudaldduisieuysel &
dlngiduneinaced  duisniderndlu Awaeed nie Inawaeed wiedinly
Waoed AlA
3. PMSIILIaBAade (Callus culture)
g 1 [] [ : J A W A
ihdudmvesie 1 ddu 10 lu ludes wWeweduiufuasduq  thn
4 o 7 ¥ d 1w A g " a ) 13 s N
dsvuermsduaney  MildweduvsduRusnoudunguidonnn  “unada

2 v a9 & ’ £
ansadewnada egluanmil luldidunannu Taemsdauenaudoslueims



(7)

1 d [ e . 4
Wyl wasusadasmiluwasndidy non-differentlated 402134 non-organized  1il0l
o ¥ 4 o 1 o o o
mifunldeuaugaduas fadiuvessef luuluomnsldimnzan  fldunadandy
anwhhifuTassadhamTodiuseg veeryld wu waeulldly soa 510 meen
wiouuSeneals TasniswanrunszuiunsoosunTunuda  uazienusTe-
EROL 15|
K
4. msinziasauvadiuyIvacy (Cell suspension culture)
e ' o &
mswriasugasuuiuaoeih 18 lnemsthoduvesiy niedeuuaadaaudes
{ a4 & A )
Tuernamarfiegluvinides nielunaoanaasy GeeuunTouve1(Shaker) 130
A o/ d‘ ]
fovywine Wradnssniedn  Imsuanfaounde  waduviuaseslszneudiengy
dta ) o > ﬂ ¢4 9 a 4 P
wadnilvueang fu uassunuiumadinedrq dwe  Tesdndmadeuvadlu
-4 o o ] ; A A
amwivyaseziisanmaniaydu Tanannmaesluanwiuds  1esnnyne
dor o @ ¥ & w o I 9 o 9
wasduRaduemslaevatety  wwasluanmuvivasaduuvasdrfalunislddu
& 1 4 = A o o af o A
Wy TRgMIUNIZUIUNMIesIN THUd a0y LS Tatatude Mshenadarso
wasivdasadunaniug wihldgaauddlumsiaududuiseatooas
5. mawnziasselilslanwaad (Protoplast culture)
TdsTananad Ae iwadilfosmeked) Mliliniawadvoru lquanialums
o ¢ a . il Ve wo 2 iy
admiuras uaziinmsuduvatmiusuiuia TusTanarasusneenunaesluamn
£ g £ A A
Tneaennmasimizites nienniioworylavnse WeusnllsTananaduwda f
o g P a ) Pl A o A o o
dawsnesifamsutured uhiuawiulalaiifing  wazawnsoiaun
iludunarld
manen s Tanarad i 18 Inenrsdesaatontivurasdroeu lalimunz ay
(U (HAQIaT(Cellulase) 18UAYAN (Hemicellulase) 11nZILARY A (pectinase) AW
o o dw 43 t o @ [} -
dusalunsuendesldsTanananduegivilafenmetsems  wuanmmeaissves
dauvesisfitinuenTdslawanad unamiefinvevouleiuazeealudnaunila
N 4
1%0%(Osmotic stabilizer) 13 TawanadmansndesldluemnsnwdmSeonmnavan
[} =3 [Y) J 4 I o 4 [~
wufedumsaeurad  TdsTanmadinivademivuyad [dmadinsasinaeums
-3 A oy 1] [ K-
ghaniusadvesTUs Tanaadane calcaflior He9zdouRmanizniiauyad  ue liuda



(8)

] 2 a [l Y
duduq veuwvad iedesghiondesqanssenl Taelduasgansloan minfinds-.
a4 d P ¢ o m 1 & A AR 7
wadiatufeih iniaradiSowes nasd luriumanoweaed lufintuvad ms
] le o 3 § ] ’
utwed hisuludedimiahaiaradiunon  Tlslanaadudawad lalu 13
o ¢ a a o) Fé ' Y A ' d
dilawl Imadalalativeuwad  seunameduunade Wedwasgormamanfios
wallusaduviuass anududslumshIiifaiuduRvRegeneration)  9nTls
0w 1 1 ) ' a 1
Towmadiidossnn  fifmogivshifnie  Goldunfawin  Solanacese dovuiu
Leguminosae |0 Gramineae aMudAY
o A < { a
TdsTanarad awrsednsruduive id awad ndivarei und ea
A '
(Multinucleated cells) v3oimelFlunsahawadganandiybrid)  sznieTisin-
U 13 .4 o ) 3
wanaennuvasee fu madeuldslanmamdidiedn ewfatiuesldmu
i55und vieomntivnhlneldaseeg 1w Indeiiaulnanoa(Polyethylene
glycol ¥30 PEG)Iaen PEG Heliluslanmadidnunsududunquitng s
1 a 4 ' { ' 1 ++
Wourouss Tl Tanmamifniuszvaefiso919Dilution) Y89 PEG @aeaeiill Ca
o 4 8
Tuanududuge wadgnnaufifaiunnmades TisTanmadididaetu  aunse

o g [
fT%’TQWUQLmaﬁHﬂguﬁQﬂqllg{

S aveuwadieztilefawizianilld 2 wuu fe
1. M3t93yveseesun ludivad (Organized cells)
| unsaais AU Initial cells) ﬁﬁagjaté’ﬂun‘fm%m?mff'auﬂa1ﬂ(Medstem
tip) zﬁammmméﬂaﬁmﬂ%?tuzﬁﬂmmzﬁmuuﬁudau?ianysﬂf @ 1flueea 1y
wiadusin JumsuenlyindnieuuiTe@ygotic embryo) snidswas 18 Suduited
auysel Sauffumsmezidesvemnesdunludivad
2. M3y uesduesiunluaiivad (Unorganized cells)
Taunmstdiusng yosumedEss wadiiedesumeimautivead

Q. Qo { U [] ) Qs L= 1 A
wuiilufeunnadaniigisebimiveu unadmialdnnynduveiy e



(9)

dv = [ YN [ Y 4 4 ? A o -f

mm‘lummmmmzﬂu uﬂaammﬂumnﬂuaasuﬂ'lumwaa mammmm‘lumms
d 4 4 v 7 2

mmﬂmmﬁuwaaumuaaa mamsmwuawaaaaﬂﬂmmﬂu‘lﬂﬂnwmfm

o % 4 o
msWannveuraahuyeawnzianunematluduisll 2 nszuiums fe
1, 995UNT VU (organogenesis)
ﬂ a o £ 4 < . \1 ﬁ J a o 1
WumanIguas Wanveutiowe lumafedaUnipolar) 1aun msedgudvla
A A4 a o 'f] ' 5 &
vouiloigonsgymesen daresn mSemsnmurveuwanludIuveIAUNS(Shoot)
nioidudmuvesnRoot)  tiumsiamninensindy  s1ufumme dauvesdune
o A ] [ 4 @~ {
useoruAammean e lddiuvesduny Aeuthudmhldifannde: lddune
auysal
2. lanfineuulelod@e (Somatic embryogenesis)
Hunszviumanannveuyad 1 luaesiiane@ipolan wiouaiy veslase
{ a P ' a o 4 a
afreiindronduouuile fitena lewdneusle (Somatic embryo)  (HBIINIAN
4 o o A
9n lwanAnwan (Somatic cell) MatAaduuazndumsiaumdouq fu we'lddu

-] o a J’
foziinnifatudae

3 % A
dszluviivsamamziaesiiomons

L. tienTskdnduiugiimiBnasnnluszeznmdusiaia
v - ' . '
Taeoreomrsgarimunsamiuiuauduiiuniqu deshmatuduu
] ] o ]
yosgonlv lanng neu neuRisthesai @ lihmizidesasluomsgasiidniivifa
Husn udahldveneduise’ly
2. iemsnannrmlsnonisn
. x 4 A 4
o fglszmanilsvesmndansine“lsn” mm%ﬁmmgmmméaﬂ
ot o A o Y A 4 a 9/ 4 4 A % aa
uuniise wiehie  Auiwiindaldnnmanziteuilates inanndeuuniie
. o » g2 Z
uossuiududuusn  maednhilleymaves emaniuanaslillusimaaes

4 A4 i &4 . . o o o
luﬂlﬂﬂﬂ‘ﬂzuﬂﬂﬁﬂ’lﬂ”l‘iﬂulﬁi‘)u%ﬂﬂﬁf’ﬂ(contannnatlon) IWTITNOYNAVOIULATILTY



(10)

unseredussn musmedyldedinafiuuemsuas sz lnngngucolony) U84
a ad & o o =1 ] o & \
aunidmaniu adunaniulddeandar iSnusafivesninvianeld dauly
dssimstudiouveade e
< o o ° aa ol 1 A o '
gafusymanfivinadnunuazzmaninmsdineglandedisondveglu
a o - y i . 1
wadamingy asu uiriimsduiiouveadendateluiane®1my contamination
9 d s A a Yy &4 4 A = 4 o d
T e nnvldneoiliofne1ns(symptom) YuAURY Fudiodurmfliudufae
a { { a & o ' a q o
wulddeudinesudly e lsanfannde e lulonialanssudlvla wen
. g p s YA 4 o
nansfsansetharenangll atiunsuhnisimizasutos 1wdssdadeontay
g é ] [] % @ f-‘-’\’ [] - d' ') U |
asasuilee swudlvlasanngel¥e Fudiuvesiamiiunlanuilasann
A o { ) A A a o 1 a s
o'l Saunfiqa Ao apical meristem FuihwilewonIgfogusnalnvseavesi
9 g 4 Y A o o A o
AULEzITIDITBYBIANAZ (embryo) Tegluwbe Sulsannneymaveshiamunse
A 9 hlg ] 1 3 -Z d o b -} 4
indouie ldnevioaImsphloem) Hasvo(xylem) uitioBedna2 lailineswas
] 3 -9 ] o (1 A A { g &
veomsifadedudiudug vowuny  Suiluvenadsemanidaiivhviilede
st
Heaesaenaniasannlsalifa
A -7 QU
3. miemaytFuilgartugity
o Q. 173 [ [-'4 A
Taemsdmhlitidamanaeiu] uddaidsniormeRufald Fwnihld
TaemslFaaniinisniesid n15AARBEU(DNA recombi-nation ) 1aSMIEEU ( gene
transformation )
4. reMINBANYNUFA UMY (resistant plant)
o, a 4 By
mansanssdnih ldfaanudunuduluduty  Taemamziaesdu
'dA U 1 o 1 o ]
g Inlieu luse q 1w msahavuimumuseasizveslsn Mumudsuuns
] o o o &
AMumussedrdadais fudu
& o
5. IHONINAANYWUFNUMY (tolerance plant)
. J g A =} o s v d ﬁ 'Y
TumamsideuileloRy  InmnsanfamoRuinumuldnnmsia
4 1 o Y4 & dw
Roulvvosermauarannsiiedon 19U msfadonmeRufReNUANINAIIRSY

3 4 g -3 @ o I 1A ﬂJ d”
1UDLYD “l,umms‘numuwﬂmamm MINATWYAUTNNUADAULUITOININNTLAN



(11)
) g aa ﬂ [ o  oa 4: da
welusmsnliammiunsa  msfameRuiinudoulasmamzinesluanwmid
gavglige 1iudu |
Ai - L) -
8. temananenviseananiloiniiy
P [ ) 1 -] a 9 da oA K o
duiinnufufudin  Arniamansaldmsifiguauddmeemied
| g X Py '
ilss Temimedugaamnssy wluinsnfalSnatemsidesmsiiogludfinanios
[ 4
nn szdedldudwuiriunnhinasaming aufiendnh Iiidamsdannzd
{ 3 & "
msfmdemsldnniuen mawzdsavadniontodovestmmaniu tuanm
wndoutaze Mg Ay
7. MemsAny M uniluasadsinmvesiy
A o 4 a v o
uNrnaes lunasanaass mmnfiizdamumsnaniuazlaeuutlas
] ' ' J A 1 ]
Triouazedielndda 1vu nsfnimIneuaussveulawoRHossmuas 0151
Aagiey vIosomenugua e Tgan Tnuosis uaznsmuguiiisens « Tuvaen
naassnzh lnaennlunlamanss
A o e o d4A4
8. emstfiudnumitugiiy
o d’ o '3 (Y4 [l 3
yniuilimssamanenialagywugly nioMdes gawug lserad
1 4 a o 4 a
Wi dondamgnnnmaldsunawesaaminadeurisinannmsiae
4 R | .
vosuypiies MeavgilinmzdeuiieigeRyis ldnnoufamdunauvesaivas
] N Y 3
maduTavnia vieliasivhidinanunieavesiwater stress) Tuluvaen
= L' 4 { A L4
naaes MldAsimaesyaulalusanidane wallumsdssvdaussau  nm
{ £ ' 4 { 4
wazemslumsivsdeshnistatedolssn  suniuelafidesmszinysng
A 4 4 s &
iewe 1ftheasliibesluemsganinfvosivminiug 8afiuilside  mafiu
o g { Q' [} J
fnvudtede 1 luluTnsnumaniiqungidids -196 ewnwadea  Tuammiuil

? A A Asaaa '
fAALATIUDITDIT AN ﬂﬂ‘]wuﬁ:u%')ﬂﬂqulgﬂ‘lqu‘]u



(12)

v d e g X 4
thadafinrsmiladumannzigoaiedony
o :1’ g d A4 .5 XY @ | 3
anuduis lumamzisutiotenriiuegiuiledeaeg famelunaznieuen
P o o
Yoy Feoagldadl
[
1. WiaUas FUaIUUOINY
2. WO
3. MINUAUNILTYAY Tn (Plant Growth Regulators)
4, flademedanindon (Environment Factors)

@
vianaztud sy
A ' a o ' Py 1w ) a A v 5
W‘lﬂlﬂaz‘lfuﬁllﬂ?“JU1ﬂ\11fﬂuﬂ15&“13lﬁ80ﬁ1§ﬂu“ag‘luwmﬂ!ﬂﬁnﬂuuﬂﬂ’“
Y @ 4 a ' ow a X 2A daaa ' da q'
99 AU AMTIWICIAINUANANNY ﬂs\"ﬂg{u&n‘“Wﬁﬁwwax'%?ﬁﬂgnﬂlmﬁauiﬂﬂ"fﬁ'mg

3oy duduldotipotency) 1 Tamaldivinfioudu

510113

1. MgeIININeuNSY

1.1 ‘ﬁ’l@]mﬁ‘liﬂﬁﬂ (essential macroelement)

iungifsdesmslulinanndwiumaeigivle - Idud  huTaseu
Tdmseu Woavea duztu uaaidounazdniligey

1.2 $19)1NTIBY (essential microelement) Lﬂumqﬁﬁmﬁ'mmﬂuﬁmmﬁum
waluld 1dun mén Samiia Fened Tusou newas Tududiu uasJaveoad

2. ¥wna

imaiumstlseneusunsd Meldihumddimiveuunidode Taodaly
‘I‘i’s’ifmmcﬂﬂsﬂ uﬂ"’lunwﬂiﬁ‘smﬂﬁ’f"fmmﬂgiﬂﬂ Taonnududuvenimatnd

Uszanet 2040 nYuRDOIMIT 1 8aT 130 24 1eiyud



(18)

3. Imidiu (Vitamin)

Lfm?}aﬁwﬁmmﬁmﬁuﬁwﬁ'vmm?ms&‘ﬂn t?mm%’mﬁuu’fmﬂmm?m”lﬁ
Toomdelinigydulame Induiildfowsmnhldimiuiidfynnign  1dus
Inenfiu(thiamine) dauimdiudun udeaSumaeSouAuTn 19 nicotinic acid,
pyridoxine, biotin, myo-inositol si‘!u&"u

4. n3ARsAY (Amino acid)

nsaszdi Turzdnalugarusn q ifesengrausn q vesmueiyivin wed
ofluanmeouueinn  SdesmsmsennsiiFldfufiinnndifies Fuanevidun

99
6. malszneuiBsdeui annnsssuy i Taun
A (] d‘ ] U ] )
g Wmusofszvendmilsznouvesigeeg ldearauniueu
¥
-dwewin
L9 A
- hifiunzdoime
14 ¥
- Wanaralunss
- ndeun
- NTANANVINGNG (yeast extract)
- NIAAANNYDAA (malt extract)
.4
6. Ju (Agar)
Y A a3 { y 3
fudludrihldidewedseguuemsld  anududuiildegiznine  05-13
I'4 4
iedirua

Raudasrilanieudazeivazdosmormsiuandreiufsianas s
aeifu edanuduiulumadengasemmatimns aufuieieshmsmedodd
fhafullnnnevaeges  mgewmsidumnnededdylumsimihldifaey
13 Tedide redhunnmalunsyiuldmug lufumsidongasemns

- g lumadon®)  eduasuliifaeuuiTodidansantSnaveng



(14)

O. ] 74 «° ] [ =Y L3 3
Tulnau @) WdnhsedulndlugasemmseduaiuiifaeuyiTeididadiu

y ] ) a AT A e
- ﬂmzw%’nm&asuﬂmﬂﬁmunﬂmuqfﬂ

: d' o 9 9 ] 1 - Y a
- I 1auwnn 158 (Saccharose) NILAUANMINTU 2-3 % W9 duasuiviie

- g A a8
19Uy o

MIMUGUMIaAula (Plant Growth Regulators)
a _ a =& ada 3 A4 ' 4
a1snugumaigdnle nueds sl ARsad e TuswmTouyud
o ltg 9 o a o A a : 1 < o u”
duarsrdun shndinaaugumsieiydnTn sedivedueuuacdogs  lumanse

d &4 oa a a = o w | A
IDYAUUDIGDONS fniﬂ’:lUf’]uﬂ']ﬁl%imlﬂﬂiﬂﬁﬂq’]ﬂﬂ’]ﬂmﬂﬂ‘mm

sindmmnaansldlinstannuvesmsmusumansafiviadsil
1. ssdouiumsdunis
2. wheuumaiad i umeludui
3, LY (Tissue) TENTTOUANSURINLTIAR
4. RadosmamiaiuluiSmaniosnn
5. mmiuszdeatlBeunasdanmniigiy TauasRannvesiyld
Tuflegiiuldimstwunmsnuguamandydulaididy 5 dssian  fe
auxins, gibberellins, cytokinins, ethylene I!@i¢ inhibitors
amsinuesmInugumsi gy lausazdssiane1nasuniodadiuld

asmugumaeiyan Tafid g 1dun eonduues lelnlaiu

eendiu
sonduilogluiisiinvedudeamnariagameriiunade) ludufaia 1d
vinuiinsadmseensusyi Meristematic coll Taoawizedisteviinaisenvos
Fuiaazanimdudy uanmmfu‘ludauuaxﬁwm‘?iﬁﬁm?mza%’naweﬂﬂﬁu



(15)

8inn Tussadueseenduldfosns Welufiongldiniu  aveeunasdafifins
afwmseendulditudersu warssadnldludiinadfigann vaei pollen tube
fdusiopayla

ponduiimuluduity 18ud s 1aa fudiulng  Fufaon wiuTamu
musliidanneiunmeriafiqueutiadiuaseendy 01MiaU  phenoxyacetic
acid, naphthaleneacetic acid, benzoic acid, picolinic acid V1N flmimﬁﬁ"lﬁfﬂﬂﬂ
adnadoafefiums IAA ua linaasguauiAuey auxin

whitvesns auxin apflédail
1. 13315 UNEHIU03T

sonduusimsvneiveusaniivag lamilussdlsenoy 19w 1wadues

1 o t o d
2. FUATUMINUIAIVBUTAE
1 a t 1w d v’ sf |
WU BONFUTAA) ENNTOITINITULRIVOUIAR IvHoIvHBINNINT180N
4
FuduaiumsadwmslUsiu sauiamsadiensaiian@don  Silberger and Skoog Wi
) ; L] (-4 ) Q’ g A
7 Imsadeans RNA Fusdannamnendinaldas 1aa Wiutlodevesdunguy
> = |, oy o 1, » 3 @ =i
woerdennRld inhibitors 8411 WU inhibitors WuezdavnemyadrensTudsau
3. 15amseensinvesamumazly
a 1 Y9 t 3 1 1
mseendutieliaduuas lusensn lddediu msensinvosdiudie q veg
& Y a [ 1 o Jd = 1 ] )
Wyezdoaiflofoay q wavededeiifie szAvslioimsasausgniolusdianeiiies
' a { ]
whssdimssenduegluuinuiieziianauaziwdedl cofactor Fullumsdszinni
L] L) { g & 1 A -4 o ;
uoa agluvInuiwifann msfewlszanhififnsoioiudsil fe

cofactor + auxin

\

auxin-phenol complex

\



(16)

2

enzyme + storage foods

\)
cell division
\:

adventitious root initiation

-4
4. guadunsetudimadvinvessn
2 = a g ¥ o @ -11 = -9 O, a '
onteondu luanuuduanties (10 69 10 lua1s) oonduITITINIG
a a ) o’: ) s 5 a
wiguInvesnn uddanududuvesoondulusndeae 100 Juld oenduse
1l
gugsmseiydulnvessin
@
5. HULHINIIVIYUBY auxillary buds

' ' o g ) S~ A\ 4 9
mseenduiiadnfidarwseavesdmussindouiiosgiosars edlendis

2 [ 3 ' a a (% 3 o ’
(auxillary bud) flezdudemdredly nigudluns  Fetumdisvesiadudnislisen
ﬂ A o Ao d a o v d
ponuuilunwaz lu fendufun uazfiomsasauneiisadinaiy
8. tlesiumssrsvesly A uazwa

o
[

a { 4 . 1 ' A @ 9
sonduindoud ldidaudovesly Av  waswaduddu  ssdudimsadhe
3 d’ (] L -4 U A‘ 1 A
abscission layer AuNdusodina1s Mlily Avliuazwaldlisnndy Weduld
a a Hg Ed =t .3’ a 4 3 o - a
wigau Talugidu  Auldlinnuganniu  senduiiaisluiidaissoauazilatens
’ 4 = 128 1 ' J a ¥ 9 y . 2 a 3
maau*nmm“luaamuﬂaszmw‘ln i uazwanumé’u abscission layer WINAVYU WD
a ' . A a
Al AVl weswa Trenmdu Aemaiitei vl lduas A lduSna Taudy
L 1 A 1
FrneumInfiogineuu
7. vvidlniafuiniluna
' 4
aon 1l lilezinig lililuma i Idiuss Aesiimmaunasuasmal faufina
3 1 o ] o L)
Ju ueliNrerielioonduluaenuin eendulusenldee s lainsywuinly

a ' a aa 4 “d !
iHuwa Taedidesdimanaunasuasmsleudifatu sremaiidr 19 1aA fanuld



o -
dunHeMARAN WITVONIAMIMANTEAN

(17)

14
flunonuazielyTnense  SeldvesnenTiiufzganisduidieiydylnluidunald
Bls'd' a # T 11 1 a ad a ' . .
wa lniNadu lag lulim sl §auTil 13uSena parthenocarpic fruits
8. duadumsidandamitumeluwed
wun 1AA elumsuenfussvesnsineriinld  mafiRussvesmsiia
1 4’ 2=t o/ o ‘g [ IR a # &
#1949 uensonil s iddndsnunaiu wisnumeluraddunauiniu ueninile
o P
nwasnud Manvuiumsmaels
9. guasumsairallsan
HENINARBINLAN @15 [AA  INI0WIBMIAIN massenger RNA  1aS
[ g
o o o a
ribosomal RNA ensweaesdaiiiviinlumsafeesTstumiame q
L -3 A ti d
10. guasumanasufivesmnsmelinwad
o ] A { 1 .
mseenduaunsasimsindoufvesmsneluwad Tasmaise  cytoplasmic

) vd &
stréam 1W1529%

o = Q& A >
mutnfmseendusshaumunuantd laa udelianududud  uazas

a da )
ﬂﬂﬂW‘ﬂz‘HQﬂ'ﬁ’N’lu‘Uﬂw ‘VIllﬂ’J’lllW&HJ‘llg@

Yainlaflu (Cytokinins)

ilumnsifioniwadenutiivearad  #eiiden kinin - NIAFWHD
kinesis Fevanefie MautieRa) doufinimadedorns udmanii kinin 18ims
wuged Tuudnwidanils Wusedluuinuludas uasdquauifmedy kinn vosRy
ussedTluuinuludaiinde knin WuReu dufu efiAamsdualums
GondemsTaden kinin vesiah phytokinin 3@ cytokinin  HnIneenandlu
JogiiutioniFen kinin ¥94W¥I1 cytokinin 4NN phytokinin

a5l Tn ladudusn i dafannduisdidumsidunmeiauluies

o o8 g :f U @S
UfjiAms  sdiifie adenine sulphate o laimsAuny  msdwanlylnladu

25407



(18)

a o d ‘é A 1 L= dy Ql 1
DNYUANUIBINFDI1 kinetin (6-furfuryl-aminopurine)  enswUALNgNIUTINNNT
a a 4 o dd e a
lorTn laduanindug uazgmbunidlumsnasseding  Afearumslelanladuun
{ { o I a a =) & d o
fign mseduuidaoglutszinnlylnlndudnailanilsfie zeatin Fuilumsfiada
4 9 o ' oA a9 A 4 a a . @
TRnnwdadning degiunui  zeatin Jogludvouq davaemin zeatin Jmiilu
Q9 .4 A Qs “@
@159IWIN hydroxy dimethylalyl adenine f331 FuiansInseaievesanslylnlniu

a da d & a = o 23
FUANN 'mﬂﬂﬂuiuﬁuﬂﬁfﬂ’]ﬁﬁiiﬂ‘lﬂﬂuﬁz“ﬁ\ﬂﬂi‘]gﬁﬁluu']

ToTnlafludinadenwigfvinveiivdell |
¥ o | DY d
1. guasumsutaiiveaad
T lastusenisussdrveswad luddunaz sn Ididluedrsd
2. 159MIVNBH VB AYEA
] r-% “~ lg
wunmnslamau swnsedhly wnfilea meluwadlng@u Jshidvuns
I'4 ld“
vouwanvee gy
\ £y =
3. dualunmiauezmanigusim
- t =Y ' A )
las Tor InsluduaSunseri14 adventitions bud ludidu ey isthddunnia
& { o . ] [ 4 [ ]
nildlgnasun  media Al lmuAuTIandudusheg  Aussdhiddirduain
1 1 Qr A L] ] o 1 =% o
adventitious bud 18 litmfu dnnenunienan lelaladudmaedgydulnves
1
miaaz loTnladuainseaudususvessenduld  awilnAeenduseduden
adliiduTe weduTnamdreisunglolaladunanei mdaeSoydulald
4. ludasensa9u
{ Q9 @ o o 3 J 1 o
wiandrdweneil lyln InduvSnagetsioudumwnz il Taladwii
P 1 o I'4 a a g r- 3 a ag
5o lunmsutisdiveurad nafitfadufowaaansnsen IdS19u
5. 13ams03 g laveundasasminailing?
< W a o &4
fmnneniaTh I auasmdseinga T Ta lnslnduenssnnniieh
musat idiwdanTemdreinndRunnnsingl1d  uashlviudavdoaidreeen

Wudundmsenwaz 1y mudiduy



(19)

8. sudrananivesty

Taudugreld i ergfuuudumss lnndudesiumsunndaveans
anelsfled  Sudhlyuifidimdewdaiia 'lmuﬁuﬁﬂmﬁﬂﬁﬂaw%ﬁwﬁm‘f‘lﬁ
et

7. duasumsanansidsin

Tandumansonnsaesd Tuaiiasheg $hlnddaios uonnniiuleTn’nius
gu130ad1e DNA oz RNA 919 1871n3a0z TWDNA ey RNA shefifendesty
msafeesTlsiu

8. lvlnlnilumuquarsiiaiiovesgly

a U@ stomata vesluezdlalufintuaunsdalufida uininnsnaaes

wunms lauputinayi 14 stomata 10alunisin’ld

venoniimanilnsfisinademssmisiitaeansTosiisa
- 24-D fimnwddglunisdnih inaeuys Todiiage
- Suweisndn wedn SudimadaeuuiTetisa
- 7 aza-indole i sBudimsdunnsvioondu  Saimaludmdudinsdaves
onu3 Todilae
- toniau é’ngamsxm:ntjmmwaﬁ“lus:ezmn
- BAP, IAA, IBA Ut kinetin fufuonu3lotilaa
- Zeatin 1A% ALAR(succinic acid 2,7-methyl-hydrazide) giaSumaAneny3 1o-

fiva

ladamadanindon (Environment Factors)
o 2 4 X oo '
'ﬂwammun ﬂé’ﬂuiumsmma [N Y2 mﬁaﬁwnuwmmenszmumiwu

a g aa o o ;
15 ToUN e NAIH



(20)

1. nad

¥ ey

€N { ) O. & )
uus lodiidadesnsuasianududoudned  sndunrnemiag ludes

&
msuaslumamisiaes

2. qamgi
& ad ' 4 X 4 o
Taei liluddesmagungdngeniimamzidsuilemoia 1 (25een
= g 9
wralee) 1anviod
oy =Y
3. Maeendiaw
sdda 1 9 - oS & ¢ a o 9}
iaaniinenssugREsuResnsoandsuRemme lvlulSunannae
4, ad (Irradiation)
L4
hudamsideendiauamedd Inalududmufneuuilodtida
5. aniunsa-ar (pH)

=4 o J | o a &
ummuﬂiwuﬂluﬂgnnwmmww



(21)

uni 8

MSAUHUM S I

3.1 Wrnansd

AR oAU AMT8NT10 (Lycopersicon esculentum var. periforme)

3.2 in3esiie gUmaliezaanitiililumananes
3.2.1 1n3eile
1. 1ndoee Inth (Balance)
1.1 wuyazden ; nAey 4 Auvis
12 UULMENY  ; NATTEN 2 vy
2. ufleflanusu (Autoclave)
3, neuANUSoU (Hot air oven)
4.1l Tasian (Microwave oven)
5. 191ANUBUUDZIATOIAY (Hot plate and Magnetic stirrer)
6. inFosiiesanamuilunse-ma pH Metre)
7. treritoido (Larminar air-flow carbinet)
8. §10U (Refrigerator)
9. ARDICIINMN (Camera)
10. inFosdlofaanuduuas (Lux miter)
3.2.2 gilnsal
1. mauzindouta
1.1 finines Beaker)
1.2 ﬁl?ﬂ§ﬂ‘]ﬁl“{j (Erlenmeyer flask)
1.3 Witle (Pipette)

1.4 uviaudIau (Stirrer)
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1.5 9MULAY (Petri diskh)
1.6 A3 UBNAN (Cylinder
1.7 v193a15inas (Volumetric flask)
1.8 wautdmiumeasuiodeimouhwmadnnuany
fou
1.9 ¥R
1.10 Wneeesiiile (Pasteur pipettes)
1.11 nswuﬁ"a (Glass cone)
2. lawda (Knives and scalpel)
3. 110AY (Forcep) YUIALATHULAN
4. 9NYN ( Pipette bulbs)
5. doufinasinll (Spetula)
6. ogiiifiouleed (Aluminium foil)
7. AEiNeNOaNeaes ( Alcohol lamp)
8. W151AY (Parafilm)
9. NITAMUNTD (Filter paper)
3.2.3 maadl
1. mraafidmiueions1msdunasviges Murashige and Skoog ( MS )
(MANUIN A)
2. mandidmiurensinde
2.1 ihnduisumsitainde
2.2 #1wa (Teepol)
2.3 @1511on1u (Tween-20 (Polyoxye lthylene sorbitan monolaurate))
2.4 M3AOIBARBTBNY (Chlorox) AAdudY 5, 10, 15 Has 20
wedimugd
2.5 weanoaed 95 tlediwud (Alcohol 95 %)

3. MIMURUMIIT AL TnvesNy
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3.1 99NYU (Auxin)
- Napthaleneacetic acid (NAA)
- 2,4-dichlorophenoxyacetic acid (2,4-D)
3.2 loTa'lniiu (Cytokinin)
- Benzyladenine (BA)
- Kinetin (K)
4. ameddmsuainde Tsauazifudomas
- ueaneaed 70 iedidud

- d
- ueaneged 95 1ladifus

3.3 anazeie Milumsnaaes

1. anrizvesmashitiedavstaiianaeis (Sterile condition)
. ARy 15 deudsem i
- YN 121 seFruaIRed
- e 15 W

2. amazmmﬁ'mmm%mn%mﬁia (Tissue culture room condition)
- gunqi 2512 eIt
- anandunas 700 §n9 . 9invaea lnWgoeIsmYUR Toshiba 40

TOW/38W cool white

- 522N LAY $E N 16 H2 Tuuarsiia 8 97 Tuwwedu

3.4 S8naaes

3.4.1 maariminsaulumsvenudauzivema
14
1. I93OUDIMNIIMZIALIGAT MS(MANUIN N)
3
\ 4
2. ﬁwmsﬂﬂﬂmséﬂmﬁﬁmLﬁﬂmﬂhﬂ‘h’fﬁwwﬂum‘wa(Teepol) ioduilen
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{ g e o dd4 4 & ¢ w g
fudesen udrdudshinduiidaiiyeuds 3 afs ndmnhusudalumsasas
daf < 9 g %%
anpsongnaumsilonlu(Tween-20) 23 voa muanutuduuazm lunsuyds
’ & 14 0
MINH2 (MANUIN ) Sudugesas 20 wie weuduszesg amiudredrehindu
14 [ 1 L4
on 3 afs udauueanssed 95 iefland 30 Juri Srdehinduda 1 a%e
g o 1 : g {
3. dundaishumavenaiudeudnnimeidesasluomsges Ms fmdon'ld
4 4 £ , £ -
llmizidesideamzides ludiusamzipesiudila ndsnnfinnenlddszana
1 wudassaheenin i ludiinas
T ) o J
4. IMSTUNANANITNARDIAIY
- suilumssensn
9 g o a ﬁ a ad
- Sudaifamauilounngiunid
- Sunundeiiamssenrdeninsyl 15 fu
J s
5. ulisufieunaminaassinsdunandenaniy nafge
A ' g
6. imsenaaie I ldduszidoimenanodenisnaaosludude il

2 d ¢ o a
HasvulesBuANTIoNUBINARLZIUBINA

3.4.2 mqm'?'lmmzml&m%’um‘xﬁ'mm‘lﬂnﬂué’nvmzdnq upsbuduiiu
Rudssvesnzidoms
1. wsnesfadegas Ms manuan n) fladudemamugumaeiyiy
Tn 4 wiaddanudutumeg Sugwsadunanuan a
2. 1%'§udquﬁwﬁu“lﬁ‘lmgﬂwmu:Lﬁﬂmﬂﬁ'i’cmqﬂ‘szmm 30 Ju indaidluviou
ustazvieusT 0.5 wuRiuas measluemfiwiongasas 5 vn
3, ﬂ1§udmum%mﬁ‘1ﬂmwL”E’:ﬂeﬁﬁmmwzsé?w?ifmnzmmgm dHunm
40
4. fufinnamsnaneslasdunadnuasmsilden Tuih
- Friable callus (F)
- Compact callus (C)
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- 90 (R)
- 900 (S)

£
2’?@- % vaf\ ~
Pagnant

&z d‘ ¥ o [ ¥ - = & 1 ¥ o £ L83 14
wnanstluenansnanulidmsunisidnuiens@nwiringy ldeugnlviluldusslowisunisen

Lidnsdllagrsau Snviaulilidaulasion uasdesdsdedadivaaenaisynasaninisiluly
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uni 4

panInAae NI Ial

4.1 mameimanzaiunsenmdauzidoma

fof 1 lummanes  flo  wianzdemeiuidahonne  #11d5uan
pYATIHIIN Madnivaau uminedunsasemand dhuhmInaassmans
fmnsantumsensiidamdauzfoume Wefnmamutuduveimsazane
AeTeNTAeTzEzIa R 19U Wen@1NeH 4 mAnuan ¥) wdwninrensindouds
dudait 1 lwzasluemsges Ms #hildmsmugumanigdula udrduns
Nam:mﬂamﬁqé’mmmamm:ﬁ’ﬂﬂmsﬂmﬁeumm%aqﬁuw‘%ﬁma“lu‘szaznm 6

@ & o o =
U W"lﬁ’w’ﬁﬂﬁ‘ﬂﬂam ﬂﬂiuuﬂﬂﬂ AT NN 2

gos wWedidud (%) 2081707013900
msthuidlou AwBgsen 1wde (1)
A 50 30 6
B 20 70 7
C 10 65 6
D 10 65 6
E 0 75 5
F 5 65 6
G 5 65 5
H 0 60 6
I 0 65 5

M9 2 Namsmamﬂmﬂ%’amﬁwmmﬁuﬁu'ﬁ'ﬁzm'wmmﬁ’fm’i’wmms

> o
azaenaeIenYnuNaIn 19 luminsniudauzideing
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= J o 4
MIIONFIDN 70 1lesidua

t; o ar Qs | w \J z 1 o VvV
4.2 mqmﬂmmzwmmumswmm‘lﬂsﬂuanuwmaq ﬂawua'mamu'lﬁ'lu

& A
(RH9NZIVBING
& ¥ ! ¥ A b 4 o =2 o (% 1 o ¥ dy A
WemnzAusouvosduuzomals 30 Su Juihnndadiudrduldlubes e
¥ \ Y
MININZIREUUIMIgRT MSTilasumomIn I tmums I yay Tasee fail
24D BA - (®5WN 5/MARUIA )
NAA . BA_ {(M3NN6 MAKUIN A)
24D Kinetin ($15199.7 MANUIN-A)
NAA | . Kinetin. (215190 8 N1ANUI0-A)
IWDANENDNTNATRNORTIdANYBImITAIURUMTINTIIAD Tadena1d  Tunsdn
i ldifa doa 510 sesunadamuees HanmInaaoweNildas iz 1, 2, 3, 4

191

D

ﬁl-wmﬁiﬁiﬁauuﬂmii'ﬁuﬁo\’u‘lﬂmnmwﬁ i BN T RS MS

— -—

M M L4 ¥ M ¥
Ui 1 saasmsnlasumlasvestududduldlueuzwemainnzioaun

91M13gA3s MS 1a3udeaesium 2,4-D uaz BA Tudasniaiumag
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ﬂai < & 1 o w 13 1 A o 2
1UN 2 sagamaasundasvesduarvanuln VAN LIYDINA WIS LA DU

91M3gAs MS 1@3n38893 111 NAA taz BA Tudandiudieg
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I wmiudioseiluy  NAA uaz Kinetin Tudaniadausiag
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U7 4 raasmsnlasumlasvesuaudiduldluas prwamaimzias s

91M3gAT MS 183uMuaasluu NAA oz Kinetin Tuensid gy

VINHANITNAABINLAY , DIMIEAT MS  MasudnsmanmugumiigayIa
t b4
24D 3 UaaniNeoany #ae Kinetin 1 Haaniuaoass - smihsataoun)asuaiu
Y ]
2 v v 4 a
denld1uidee 11Ul Friable callos 14 Wazoamsgas MS Miasuangmsniuguas
a a < ana o i a v g ¥y a Yo v
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Insalnanaaes

gmmw151‘31%"1umss§w1fm%mL%msﬂﬂﬂw’hLlﬂ“h’f'qmmm Murashige 1@y
Skoog(1962) 9 Kurtz(1982) l8@autlaslaeldimiuningasves Gamborg’s B-5
unums leimiuvesgas Ms edvuiieeluseuvewezifomns da1u De Langhe
82 De Bruijne(1976) 18idsuiededmiduseunas ludouvewsdoma vy
9IMITFATUOS Linsmier #AZ Skoog(1965) f"nﬁﬁ”uqwsmmsﬁmmzw'amis?:amn
fAlogAIUDY White(1943) (Norton U8 Boll, 1954)

msasudodeliian lifuunada son uazsnldiy fdfgAons 4
siaunsSandiweslyTnlamiunozoondy  fwnzaudwiudedefmsazia
umsAn IPA $aufy 1AA ludendaudssung 1020 h @PA 15 x 10° Tuend
uae 1AA 100 Tua1d ) aﬂ°1uqmimmszﬁmﬁymsifmﬁa‘luéaum;ﬁﬂmﬂ il
ifingoa ladudmauann(Onki LazaAme, 1978) LaTMTIAY JAA T3UAY Kinetin T
805197U 1 : 1 (AA 4 Uadniunedag, Kinetin 4 adniusedns)  avlugniems
sﬁmw1:nﬁyau‘lfm%dau'lwamzz%mﬁwu:im"1‘1ﬁ'ﬁmszﬁﬂaeﬂ"lé'(1>admanabhan
HaZAN,1974) 19UIAEIRY Hangater HozAnz(1980) 1dmieaun  msl¥ IAA S
Sreluonnasaiiedessaszdumanfnunodausseenlds nasddinenud wli
amsahunasanndwmvesluvzidoma flailimady NAA asluorms Tddn
BA sziianududuivhlefem@ei oz Lesiey, 1976) nehalavagiuda e
wodeivldzumsts 2 nquillusandufiaugaddmivdudanusossiaudafee
s Tuidudause ideams1dn Smnudutuvesendugs  iileidediozindy
Suunadavionnuas lududnindneen uagniinnududuveslelnlaiugs
Wedeszgnimi liAniiusen uaxﬂ1'sﬂ%'1mnﬁwgn§ugq (De langhe WAz De
Bruijne, 1976; Ohki oz A, 1978)

nmIfnumu I duRu s funaminanesi Idfegasomsfieansaiann
Fudnddulfludeslihiu Frisble callus Aogasiiady 24D 3 fadnfusiedns
o Kinetin 1 Nodniusedns  diugesfimunsadmhifevea ldéwauinnde

gasfiaudae BA 3 dadnusiedns
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1. AnutuTuvesasazanansond 20 1odidud wazianldluns
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Wonaiude 15 i ensasiudeqdunidldedauysel  uaziidanmsenyes
whauzdomegeie 70 edidud

A { 9 |24 o/ Ay 1) -] Y
2. gasomshudsiimnsaudmfumswannsudmdduldlubes T
A d' =) - o a a o L)
gon AogAs MS Tuasumsmugumanigdula BA 3 dadniusodas
A { 9 4 Q g 1 Q y '

3, gasommstaudsiiminz andmfumsdanndudusduldlubes Ty
Frigble callus floges MS Wasuesmugumsniyauls 24D 3 dadniuse
95 ey Kinetin 1 Uadniusoans

¢ 1 9
matasuntasdnvazvesurasuzidoman laiimanaassdisduriueunse
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MANUIN

MANUIN N

MIATENDIMNIIPAT MS

stock mandl Wnadd | aosndudu | Swnedild
Radnin) () (Nadans/ans)

1 NH,NO, 82,500 50 20

2 KNO, 95,000 50 20

3 H,BO, 1,240 200
KM,PO, 34,000 200
KI 166 200 5
N2,Mo0, 2H,0 50 200
CoClL,6H,0 5 200

4 CaCl,.6H,0 88,000 200 5

5 MgS0,.7TH,0 74,000 200
MnSO,4H,0 4,460 200
ZnSO, TH,0 1,720 200 5
CuS0,.5H,0 5 200

8 Na,EDTA 7,450 200 5
FeSO, 7H,0 5,570 200

7 glycine 400 200
nicotinic acid 100 200 5
pyridoxine-HCl 100 200
thiamine-HCI 20 200

AN 2 wEaamamiennsazmeiNtvYeIeImIgas MS asilianas 1 das
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MANUIN 9
naildennida amuntuUsInsazmunaesond
(i) (Jenazaelianmg)
10 15 20
10 A B C
15 D E F
20 G H I

) . d os 4
MINN 3 HAAIgAIANNTNRUTSZHINATIITNINE Az IuRERsONTR UG

Tumsenmida
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MANUIN A

HaAIM A NNFITUS ST s IMUgIMsIyduin

sendunaz 1ol lailufiaonndududieg

BA 2,4-D (mg/)

(mg/1) 0 1 2 3
0 1 2 3 4
1 5 8 7 8
2 9 10 11 12
3 18 14 15 16

MM 4 taRIgAIeII MS fitadsaniugumsiniaivln 2,4-D uas

BA ludasiaauegg

BA NAA (mg/)
(mg/l) 1 2 3
0 17 18 19
1 20 21 22
2 23 24 25
3 26 27 28
X

MINN 5 UEAIgAINIMS MS NiSummunumaaiguivin NAA uaz

BA Tudaniaumay
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KINETIN

2,4-D (mg/)

1 29 30 31 32
2 33 34 35 36
3 37 38 39 40
mneii 6 uansgAseIms MS fialnmsmaunumstoiapdinln 2,4-D uas
KINETIN lusasaaunigg
KINETIN NAA (mg/l)

1

M3 7 uEAIgRInIms MS limiumimunumsioigfivin NAA uas

KINETIN lusasaiueme
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