MANHIN

ATSIIHUINT 1 §NTD1M17 Murashige and Skoog (1962)

Fomsind ‘ gniasind Vi1 lue s
(iadnsusodng)

Macronutrients
Ammonium nitrate NH,NO, 1,650
Potassium nitrate KNO, 1,900
Calcium chloride CaCl,.2H,0 440
Magnesium sulphate MgSO, . TH,0 370
Monopotassium phosphate KH,PO, 170

Micronutrients
Boric acid H,BO, 6.2
Manganese sulphate MnSO, . 4H,0 69
Zinc sulphate ZnSO, . 7H,0 6.14
Potassium iodide K1 0.83
Sodium molybdate Na,MoQ, . 2H,0O 0.25
Copper sulphate CuS0, . 5SH,O 0.025
Cobalt dichloride CoCl, . 6H,0 0.025
Ferrous sulphate FeSO, . 7H,0 27.85

Organic components
Sodium EDTA Na,-EDTA 37.25
Myo- Inositol 100
Glycine 2.0
Nicotinic acid 0.5
Pyridoxine-HCl 0.5
Thiamine-HCl 0.1
Sucrose 30,000

pH 5.7
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pH 5.5

miwwmﬂﬁ 2 §A30M13 Nitsch and Nitsch (1969)
Fomsiadl gasasnll Yhnadiidluems
(Haaniunoany)
Macronutrients
Potassium nitrate ‘ KNO, 950
Ammonium nitrate NHNO, 720
Monopotassium phosphate KILPO, 68
Calcium chloride CaCl, . 2H,0 166
Magnesium sulphate MgS0, . TH,0 185
Micronutrienis
Ferrous sulphate FeSO,. 7TH,0 27.85
Sodium EDTA Na,-EDTA 37.25
Manganese sulphate MnSOQO, . 4H,0 25
Boric acid H,BO, 10
Zinc sulphate ZnSO, . 4H,0 10
Sodium molybdate Na,MoQ, . 2H,0 0.25
Copper sulphate CuSO, . 51,0 0.025
Organic components
Biotin 0.05
Glycine 5.0
Myo- Inositol 2.0
Nicotinic acid 0.5
Pyridoxine-HCl 0.5
Thiamine-HCI 0.5
Folic acid 0.5
Sucrose 20,000
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MS1WUINT 3 gAINATEN Washing solution 0.35 M TumsuenTals Tanarad
a1siall Wimnadile
(NSuFADaNT)
Mannitol 63.76
MES | 1.07
CaCl, . 21,0 0.147

as a A 1 ¥ :{ day
U0 pH 5.6 udani lisaiudiedt 15 Yeudmsteda idunanlszana 15 1@

=§ = . o
MTAUINN 4 QATNI3IA3EL Enzyme solution Tun1susnTils Tanarad

sail Sy le

(9B 200 Janans)

Macerozyme 0.6 NI
Cellulase R10 1.0 N3y
SLLX X Major(10X) (Stock) 1.9 anans

(B Washing solution 14 1 200 ml u&21h 11nT 9911 membrane filter 4110 0.2 1

] ~ . 4
MITHHUING 5 A915A19165 8 sucrose solution TumMsusn 15 Tanaraa

REIGEY S ld

(PTUAD 200 UadanT)

Saccharose 20

¥ [
1INAU 100

o a = o é 1 4
Y1l U3lSas 1914 200 mi sdnd ldfiesinde
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[ L
gAIeTM1T PS medium (1981) Wl lunsimzdosTusTananad

y1gU

A151A3) Vinaild

(7D 200 WadanT)

CaCl, . 2H,0 0.3 N3
Saccharose 0.3 N5Y
Mannitol 12.75 A5y
MES 03 N3N
Caseinhydrolysate 0.03 Y
NAA (Stock) 45 indans
Zeatin (Stock) 1.5 inaans
Shepard (10X) 3.0 Yanaans
MSV,(100X) 1.5 dafang

Fe-EDTA (Stock)

Boric acid

0.75 Uoanans

<
2 inaw

301 pH 5.6 1d1i111n309M 1Y membrane filter Y11R 0.2



msamanh 7 Tsunsunissands Tanataduesngulaoldiaies  Shimadzu

hybridizer 34 SSH-10

Electrode distance
Frequency

Primary AC Voltage
Initial time

Pulse width

Pulse height (DC Voltage)
Electric field strength
Secondary AC Voltage
Pulse repeat interval
Number of pulses

Pulse height (VDC) change
Final time

AC Voltage decrease rate

Adhesion intensifire

3.0 mm
1 MHz
12V
7 s
40 s
10V
0.03 kV/cm
10 V
i5s
2
+30 V
10 s
5 %

ON

somatic
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ci o s o o L4 = as
AT 1AHUINA 8 Naﬂ'l‘i'llﬂi’lﬁﬁﬂ')’!ﬂluﬂﬁﬂ‘i 'J‘l—l‘U'ENL'ﬂ'E]'il‘]f‘l-!ﬂﬂ?'iﬂf)ﬂﬁ]iﬂ]u‘llﬂﬁ@ﬁﬁﬂ‘ll

ar 4
U'lflﬂﬂﬂﬂ']ﬁ’liﬁﬂlﬂi?%“ﬂ 2qa3

DF SS MS F p
Between groups 1 8000.00 8000.00 14.88 ** 0.0012
Within groups 18 - 9680.00 537.78
Total B U 17680.00
CV= 892%
** = gignificant at 99% level

a a o ¢ & o o
ATIHUINN 9 Nﬁﬂ'li’)tﬂ?’lz‘ﬂﬂ’J'liJL!,‘lJS‘lJ'i’Ju%ﬂﬁt‘ﬂﬂimuﬂﬂ'li’c\'i'lﬂ&iﬂﬂ‘ll@ﬂﬂm‘i%

o o
fJ']Q'ﬂUuﬂ'lT‘iTiﬁ\uﬂ'i'lgﬂ 2 gai

DF SS MS F P
Between groups 1 6480.00 1998.60 12.68 ** 0.0012
Within groups 18 511.11 134.39
Total 19 4417.66
CV= 0942%
** =  gignificant at 99% level

a = ¢ S d o o M
A1519HUIAT 10 Han15 1A 1R AL TUTIUVB U0 T UANTEI 19T INVBIDULTY

o o
EJ']’GI‘]J’U‘LJ?J']W']TE]’%ﬂi’Iﬂ,’ﬁ 2 ga3

DF Ss MS F P
Between groups 1 7220.00 7220.00 21.81 ** 0.0012
Within groups 18 5960.00 331.11
Total 19 13180.00

Cv= 86.6%

** =  significant at 99% level
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{ = 1 = o
ﬂ'lﬁ1~‘iﬂu')ﬂﬁ 11 Nﬁﬂ'lﬁ’)l.ﬂi'l%ﬁﬂ')']liuﬂiﬂﬁ 'Jugl.lﬂx'iﬂ'uﬂﬁEl“ll‘f)\?ﬂ')'lﬁﬂ%’]qsllﬂ\ucﬂﬁﬁﬂ'\ﬂ

EV N 4 aAw Y ; Qs =4 =1 o ¢
TuwesenguAug TN 90 ldanmsimizi@esduiy nlseumsunuay

quitldninusia
DF SS MS F P
Between groups 1 1487.81 1487.81 825.93 ** 0.00
Within groups 18 32.43 1.80
Total 19 1520.24
CV = 3.5%
** = significant at 99% level
AT519HUDT 12 nan1s s AU TS mvs R IR RuVBIA NN IvENTad
Tuvesnguug TN 90 FEnnnsmizdsdusn Wloudeuiy
Ausquitldnnasia
DF 88 MS F P
Between groups 1 1505.11 1505.11 306.04 ** 0.00
Within groups 18 88.53 4.92
Total 19 1593.64
CV = 4.7%

¥ = gignificant at 99% level
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{ I3 < 1 ! o o
m‘nmmnﬁ 13 Nﬂﬂ']i’&tﬂi1$1’iﬂ'ﬂi]ll‘l.“iﬂ5'3'14‘11'0\1ﬂ’lmaﬂﬂiﬂﬂﬂ'lu'lumﬂﬂﬁﬂi‘i-

i 4 o o { Y ar
waradluradihnluvesenguiug TN 90 #i ldanmamwziasedy

=1 =3 ar Y R [~
ey Wisuduiudungquitlannwda

DF SS MS F P
Between groups 1 3302.45 3302.45 1785.11 ** 0.00
Within groups 18 33.30 1.85
Total 19 4417.66

CV = 4.0%

* ok

significant at 99% level

. 1 . : ¢
ﬂ’liNNN‘Jﬂ‘ﬁ 14 HAanN13AR 5']5‘1’?‘?1’3']3JI,1‘1J| 'u"ﬂ'nmmammﬁ E!“U‘El\‘lﬂ'l'li.lﬂ%’lﬁ UYDULOR

1 14
tnly veawguug Xanthi nc AldvInMmamnz@ssdusy nlfoy

2w 9 Ay ¥ g
HouiuAungui ldnnwan

DF SS MS F P
Between groups 1 832.05 832.05 507.69 ** 0.00
Within groups 18 29.50 1.64
Total 19 1520.24
CV = 4.0%

¥

[

significant at 99% level
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= o 1 4 'd
Nﬁﬂ'li']%ﬂ‘513‘}1?}’Tllluﬂ511531—!‘1]?33?]1!1!?16‘1]@\3ﬂ']']ﬁJEl'l'J‘llf:NL“h’ﬁﬁ
w Ay o ci’ ar =4
ihnluvesenguwug Xanthi nc N lAnnaismz@esdussy afsou

s e g A ¥ o
Lﬂﬂﬂﬂﬂﬁluﬂ'l’@;ﬂﬂulﬂﬂ‘lmﬂﬂﬂ

DF S8 MS F P
Between groups 1 ‘ 1205.01 1209.01 617.8] ** 0.00
Within groups 18 35.23 1.96
Total 19 1244.24
Cv= 37%
** = gignificant at 99% level

-
ATTNHUINT 16

=y o 1 dl o 1
wamsaasEraNNLlsUTuvssamasuossulanan 1s-

7 o ] 9
warad luaradthnluvosenguwug Xanthi ne AildnInnsizdes

W o4 = v 9 Y o
suigy nifvudeutuduaiguilAnnada

DF SS MS F P
Between groups 1 451.25 451.25 120.69 ** 0.00
Within groups 18 67.30 3.74
Total 19 518.55
Cv= 6.1%

*k

significant at 99% level
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4 =Y ' [} £ Qs
ATI9HUINA 17 Han1s AT ER ALY U SR IR Aresa N Y ME LNl ST M

1 w o i
Tumanyas 14un anusvedlumguiug ™ 90 Aldnnns

& - = ) dy <
lW'ﬂLﬁUQ@UL‘i% L“L‘i Uﬂlﬂﬁlﬂﬂﬂﬁuﬂ']ﬂ"ﬂﬂhlﬂ?nﬂlﬂﬂﬂ

DF SS MS F P
Between groups 1 76.05 76.05 1.72 ns 0.21
Within groups 18 797.70 44.32
Total 19 873.75
Cv= 17.0%
ns =  not significant

MITIHUINT 18 Han1s RS IzvRNLlTUTuvBIR IR AsvesanEaz UNTENS

r @ o oy
Tumanwas dud anundvedlunguiug ™ 90 Nldnams

d.y ar =l =3 o 9 P 9/ aQ
WIZIRYDULITY t‘.IJ5UU!ﬂUUﬂU@IHUTq‘Uﬂqﬂﬁnﬂlwﬁﬂ

DF Ss MS F P
Between groups 1 90.31 90.31 6.36 0.21
Within groups 18 255.43 14.19
Total 19 345.74
Cv=213%

*

significant at 95% level
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4 = o . T o o
GI'I‘J'NN’N'Jﬂﬁ 19 Nﬁﬂ'li’)!ﬂ‘i"l%ﬂﬂ’ll'm!,!.ﬂ‘i‘l_]3’TLHI'El\?ﬂ'l!,ﬂﬁtlﬂjﬂﬂﬁﬂBﬂ!&‘lJ'N‘lJ'izﬂ’liﬁlu

1 o 1 1 Y ar o
NIUNHAT ulG?{Llﬂ 07 ']’ﬁ’)‘lﬂlﬂ’J'liJf.l’l’llﬁ’l’é]ﬂ’J'IiJﬂ’J'N"U‘anl‘]J NPUAUT

2y o 2w =t =t o Ay ¥
N 90 7ldnAnsmiz@esdusy nlfsufeududuanguitldnn

wan
DF SS MS F P
Between groups 1 0.69 0.69 15.05 ** 0.00
Within groups 18 0.82 0.05
Total 19 1.51
CV= 95%
*¥# = gsignificant at 99% level
ATEUINT 20 NamRTIERA s T nvB A unAsreidnunsu el izms T
manuas 1dud $SwuFufieenaenvesguitig TN 90 @lden
mrmzResusy Wisudeududunguiilfnnuda
DF SS MS F P
Between groups 1 88.20 88.20 1.52 ns 0.23
Within groups 18 1045.00 58.06
Total 19 1133.20
CV = 10.5%

ns = not significant
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= r'd T - Qs
wamImszranuusisuvesnindsvesdnuaruialsenslu
¥ 1 e Vg v o i o
manyas laun hauludeduvesnguiug TN 90 Aldonms

dy o = =) o A\ly =
SWISIREIDULTY L‘iJiEﬂ_IL‘VIEJ'Uﬂ‘]JﬂuEi'IEI‘Uﬂ AVINLUDA

DF SS MS F P
Between groups 1 0.05 0.05 0.00 0.98
Within groups 18 1170.50 65.03
Total 19 1170.55
CV = 314%

AT TIHHINN 22

AansmsEdanulsdsvesiumfsvesdnymeialszns
' w & 4
Tumaneas 1dud anugeveswguiug TN 90 71 lAnmismiz

Y o o 9 ! o
sy Winufeududungui Wonwae

DF S8 MS F P
Between groups 1 281.25 281.25 0.21 0.65
Within groups 18 24450.50 1358.36
Total 19 24731.75
CV = 29.8%

AT IIHUINT 23

= o ] t:i o
wamsmzHanuulsdsivvesnundsvesanrazuadsenis
) L] v . S0
munyas 1A anueveslueiguiug Xanthi ne A ldanms

d o e =4 o o sy ¥ a
PASIAUIDULITH L‘]_[‘iUﬂlﬂﬂﬂﬂﬂﬂu&'iq‘u‘ﬂulﬂﬂ']ﬂmﬂﬂ

DF SS MS F P
Between groups 1 3.62 3.62 0.77 0.39
Within groups 18 84.63 4.70
Total 19 $8.25 '

Cv= 13.6%
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Y = s l Y o
A1 1HUINA 24 Han13 s zna Ul sUs e snundsvesdnyazuialseng
' v o . i 9
Tumanwuas 1dun arunheveslunigquidug Xanthi ne AN

1:? [ = = w9 a 9t o
ATTAIZLREN DI TY WFeurh Hﬁﬂﬁ]ﬁuﬂ’lq‘ﬂ ﬂhlﬂﬁ]'lﬂlllaﬂ

DF SS MS F P
Between groups 1 | 6.38 6.38 4.67 * 0.04
Within groups 18 24.60 1.37
Total 19 30.98
CV= 14.6%
* = gignificant at 95% level
ATIIHUING 25 Hanains iz lsUsvesindsvesdnuazinalszasly

maneas s Sasdaunnusideanuniuveddunguiug
v 3/ [
Xanthi ne fldnnmamnzidesdusy nSsudondudunguinld
o
NWAA
DF SS MS F P
Between groups 1 0.15 0.15 1.49 ns 0.24
Within groups 18 1.83 0.10
Total 19 1.98

CV= 158%

ns = notsignificant
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1 = '3 ] — o
AT1HUINT 26 HamsAATIZHANNIT s MvesA IR RsYe AN YL TEMS
1 o ar ! o o . P
Tumanyes 1dus SuaiuiisanaonueIguWUg Xanthi nc

o a4« - a4 oy dy v o
T&nnnsmeinoesusey ioufeududungui ldnnwas

DF SS MS F P
Between groups 1 0.00 0.00 0.00 1.00
Within groups 18 380.00 21.11
Total 19 380.00
CV = 55%
AT1NUINT 27 wan1sinszna sl nvesmmasvesdnyazualsyms

1 o 1 a o 4
Tumanvas 18us S1umludeduvoonguiusg Xanthi ne 7118210

t:!.y ar =1 ~ ¥ a g/ =3
ATWIZIAUIDUTD L‘]_]if.ﬂ_lLﬂﬂﬂﬂﬁﬁuﬂTq‘U‘l’I"lﬂﬂ'lﬂmﬁﬂ

DF 88 MS F P
Between groups 1 7.20 7.20 1.37 ns 0.26
Within groups 18 94.80 5.27
Total 19 102.00

CV = 7.6%

ns =  not significant
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ﬂ'lﬁ'lx‘iﬂ‘lf]ﬂ‘ﬁ 28 WANTTHAT WSﬂﬂﬁlﬂJLlﬂiﬂﬁquﬂJ@GﬂTlﬂﬁ Uﬂlﬂ\iﬁﬂﬂﬂl%ﬂ'l&ﬂi%ﬂ'ﬁ

] e o . iy o
Tumunsns 1Aus ANUFIIesIgUWUE Xanthi ne 1149103

t:? ar et = a ¥ = 9/ =1
ISIRAEIDULIT Y Lﬂﬁﬂl]lﬂﬂﬂﬂﬂﬁuEJ'I'@I'UWulﬂ%"mHJﬁﬂ

DF S8 MS F P
Between groups 1 | 198.45 198.45 1.18 ns 0.29
Within groups 18 3022.10 167.89
Total 19 3220.55
CV = 14.6%
ns = not significant
A1S19HINT 29 HaMTIATIvH AL UTINYeInIAITe LA NULE TNV
TsTawanadonqu  18ud  $nanTilsTananaddifegdaendes
Compound
DF SS MS F P
Between groups 2 608.00 304.00 9.06 ** 0.0070
Within groups 9 302.00 33.56
Total 11 910.00
CV= 66%

** = gignificant at 99% level
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~ o 's Y=
ATIHUINT 30 Nﬂﬂ'l‘i'ltﬂﬁ'lzﬂﬂ’)’lmlﬂiﬂ‘i’]u"l.lE'J\‘1ﬂ1‘3ﬂ‘i’.lﬂﬁ‘émﬂ?’mu‘b".]ﬂ‘llﬂﬂjﬂﬁiﬂ-

o 1o ¢ A 8
warasegy 1aud stuauTals TananadifiogAaendes Fluorescence

DF S8 MS F P
Between groups 2 344.00 172.00 18.88 ** 0.0006
Within groups 9 - 82.00 9.11
Total 11 426.00
Cv= 48%
** = gignificant at 99% level

ATTTIHUINA 31

= o =
HaN1IIAT Iz ANl s uraInITRs A UA NI T IRve

Tuls Tawanadengy téua % anulidia lus Tawanas

DF S8 MS F p
Between groups 2 220.94 110.47 6.62 * 0.0170
Within groups 9 150.13 16.68
Total 11 371.07
CV= 57%

*

significant at 95% level

AT IHUINT 32

= rd ' o L]
Nan13 ARTIzHANMM T 1uremare 9 1Us TaumaAnnUMaInN 9

1 a SNY 1o 1 e
dowannmiveslis Tawaaa laun Suaungueraansen

DF SS MS F P
Between groups 2 1896.00 9438.00 31.37 ** 0.0001
Within groups 9 272.00 30.22
Total 11 2168.00
CVv=19.6%

** = gignificant at 99% level
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d' =Y o o L
MINWUINN 33 HamsaeTeianuulsUsinvesraved Tds Tanaadnnuuasnig 9

T ar o LI | t I'a
gonaunizued Tis Tawantad laun asmiaarag

D¥ SS MS F P
Between groups 1 276.13 276.13 27.73 ** 0.00
Within groups 6 . 59.75 9.96
Total 7 335.88
Cv=163%
*¥* = sgignificant at 99% level

i a o o 1o
MAWWINN 34 wamsImziauulssauveswavealls lanmadninunasie 9

aowansueeTUs Tawaad 1aun msasanile

DF S8 MS F P
Between groups 2 834.50 417.25 52.34 ** 0.00
Within groups 9 71.75 7.97
Total 11 906.25

Cv= 263%

** = sgignificant at 99% level
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