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Abstract

Study medium formula that was appropiate in tissue culture for 10 example of Jatropha
curcas, varieties Yasothon, India, Korat, A5, A28, A34, A72, B14, B15 and B19 by used the part of
leaf and leaf stalk cultured on MS medium supplemented with 2,4-D 0.5, 1, 3 and 5 mg/L in
combination. The results shown that explant of Jatropha which cultured on MS supplemented with
2,4-D 3 mg/L can formed callus higher than other media in Yasothon and B14. In A5, A28 and B19,
MS medium supplemented with 2,4-D 1mg/L could formed callus higher than other media. B15
which cultured on MS medium with supplemented 2,4-D 0.5 mg/L could formed callus formation
higher than other media. Leaf stalk of India Korat A34 and A72 can formed callus in MS medium
supplemented with 2,4-D 3 mg/L and the part of leaf of India BA 0.1 mg/L and 2,4-D 5 mg/L could
formed callus higher than other media.

From the study of plant regeneration by using solid medium MS supplemented with TDZ 0.1
and 0.5 mg/L with proline at different concentrate 0, 300 and 500 mg/L. We have found every
varieties (A28, A72, B15, B19 and Korat) could formed bigger callus, but callus could not developed
to be shoot after cultivating them 30 days at every concentrate.

Moreever, this study used RAPD (Random Analysis Polymorphic DNA) technique to study
the genetics variation in Jatropha curcas that used 10 types of primers for 8 samples of Jatropha
curcas varieties : Somrong(Cambodian), Nan, Yasothon, Korat, India, Huayhongkrai, Lampang and
original KU. Analysis by used a program NTSYS pc version 2.0e. Result could separated all example
were 3 groups : 1" group were Somrong (Cambodian} and Sormorkor, 2" group were Nan, Yasothon,

India, Huayhongkrai and Lampang and 3 group was Korat
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3.3.1 ndesd
332 gunsalindeauda ($u Snine Tiad viamzdsatiods uasuraud)
333 $1101
334 dahindy
3.3.5 nFessannuiiunsa- A1 (pH meter)
336 !ﬂ?m})’ﬂﬂ’liﬂﬂﬂﬁuuﬁﬂ (spectrophotometer)
3.3.7 nifeilan1udule (autoclave)
33.8 fouAnmsiall
339 nguanudeunnziniesny
3.3.10 w1ev tuTasiw
3311 dwuiteide
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3.3.16 1St

3.3.17 ﬁﬂﬂ'ﬂﬂ'ﬂﬂﬁﬁ (automatic pipette)
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3.3.19 NA0ANANDIVUIA 0.5 uag 1.5 Uaddns (microcentrifuge tube)

3320 130N ILANGUNYT

3321 193099 0HAY (vortex)

3.3.22 Ice box

3323 in¥euiulSuaASue (thermocycter)
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4.27 uag 4.28) w3y lduunadalddfinmududuves 2,4-D i 3 Tadaiudedas il
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1 4 ]
mzidsdmluvesaydreTassuuems iy 2,4-D 1udu 0.5, 1,3 uag 5

UDANTUADANS
unasvaannunisilaou df SS MS Fo P-value
ANMENTHYDE 2,4-D (A) 3 94724 31575  334.73  0.000
szozmlumsmzdEes @) 4 6054.84 151371 1604.74  0.000
INTUATINTZNIN A*B 12 485.51 40.46 42.89  0.000
AMUAMAAADUIINNITNABDS 280 264.12 0.94
5 299 7751.71

] ¥
1AMETNYD szAuaNUdudue24-D nazszezna lumsmizidsaliantwaswiuly
msduasunsiyvounaia iasg 1dnnm1 P-value vasdnBnasInszn 2 Yedellidnioy
1 4 ¥ ]
31 0.05 aeudehmsuffsuiousundudedousiog (Multiple Comparison) Aia 11l iWan1 2

JEAUNUANAIITUAI8TTUDY Bonferroni Simultaneous test (A9A15197 4.2)
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mzssdaudlvvesaydrwlassvuomisidy 2,4-D idudu 0.5, 1, 3 uag

5 RANSUADARS

uvaaveanuulssau df SS MS F, P-value
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41 0.05 AniuTeihmafisufvuaundugideusios (Multiple Comparison) ain 1/ i¥en1 2

o A V@ ¥ ad L. o o
LAUNMIANANNUAILIEUD Bonferroni Simultaneous test (AIA1519N4.4 )
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A L4 4 v 2 s a
WUNIRASUOAAAT 15 YU (M1T1NUAANAT)
U3 24-D
Fadndudodng 0 Tu 10 U 20 Ju 30 40 u

0.5 30.100° 30.310" 30.370" 30.970° 32.400°
1 30.451" 32,780° 34.630° 36.400° 37.640°
3 31.094° 36.590° 37.030° 40.110" 43.360°
5 30.340° 34.500% 34.970° 37.720° 39.630°

v I3 1 ]
nuume v aRufimavyenada NAI8nEIA1IA Y naaslinuanA 1A uBd18T]

o L QQA:{ o o L
uuﬁmmummmm:ﬂnuumﬂty 0.05
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=i =y o d‘.’ - P o - a ¥
A193149% 4.7 M3uasizianunlsdsuivimdsunada(asaiadwas)nldeinnais
b ]
mnz@esduiuluvesaydiduide uuemis MS fdn 2,4-D iuduos, 1, 3

UAL 5 AN UADAAT

uvasvesnNuulsdsiu df SS MS F_ P-value
anududuvee 2,4-D (A) 3 181421  604.74  1371.61  0.000
sepzm IumsmIzEns B8) 4 4434.18 1108.55 251431  0.000
INTHATINTZHIN A*B 12 695.06 5792 13137  0.000
ﬂ'J']’]Jﬂﬁ'lﬂLﬂéE]u‘ﬂ'lﬂﬂ'liﬂﬂﬁﬂﬂ 280 123.45 0.44
57 299 7066.90

[ 3
1NAITRANLT szRuanududuves2,d-D uazszeznm lumsimzdsaldninaswiulu
msduasunsnsyveunada Iaug 1A9INA1 P-value ¥99BNEWaTWszHNe 2 fledviinnies
4 o 3 2 o = = J A a kY 1 . R J 4'1
11 0.05 ATiusiimalSousuAumdusedousug (Multiple Comparison) A 11 (Row 2

SLAUNUANAIIAUA 63T UD4 Bonferroni Simultaneous test (F19911351371 4.8)

]
o S

a 4 4 4 o 44 4 \ ' -
f13194N 4.8 LmﬂQwu“nmamjaauﬂaaﬁ‘ﬂqu“uumﬂmuﬁmﬂln‘umﬁymaumu UYUDIHIT

@ o o Y Ve oA
Q!ﬂi'lxﬂ’(:'m'i MS AUANUUINVUYDT 24-D UANANNU AD 0.5, 1, 3uaxy 5

UaansuADang
s 9
ANUUUY 4 4 4 o 2 P
WHNINAYUDIULAADD 15 U (ﬂ’li"l\nlﬂﬂlilﬂ'i)
v94 2,4-D
(ladniursanT) 0 10 Ju 20 30 2 40
0.5 29.670' 30.170' 31.440" 33.060° 34.490"
1 30.200' 32.400° 34.530' 39.980° 42.820"
3 30.900" 32.970° 36.408° 42.040° 46.210°
5 29.700' 29.910' 30.440' 34.570" 37.790"

] o

Huume vuIeiuimisueunadnd Nlidsnysa1siu uaasifinnuuanaisiuedied

ar o_ @

Wedagnsadanszamivd i 0.05
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a - o A’ P = [ a a Ay o
M319N 4.11 Mswanzianulsdsunuiindounada (sudiadwas) #180ms
¥ (]
mzidsadud i luvesayfr Ty vuemis MS Wiy 24-D Wudhi 05, 1, 3

waz 5 UadniuAeans

unaveInNuulslsu df SS MS F, P-value
ANUANTUVDE 2,4-D (A) 3 142995  476.65 44590  0.000
szoznmIumMImIzan (B) 4 14748.89 3687.22  3449.37  0.000
INTNATINTLHIN A*B 12 822.96 68.58 64.16  0.000
ﬂ?1ﬂﬂﬂ1ﬂlﬂﬁﬂumﬂﬂ1ﬂ’lﬂi‘lﬂﬂ 280 299.31 1.07
52U 299  17301.10

T v
VNATNNNUD sTAuANUENTUY992,4-D tazszezna lunsmizRoaiidnsnasuduly
madaasumsesyrownadalasg1AvIne1 P-value vas8nEwaswsznig 2 fledulianion
¥ ] 1
110.05 AniuSahmafSsufleunndudsdouswg (Multiple Comparison) #io 11 iivemn 2

SEAUNUANA1IR 1A I8ITVD Y Bonferroni Simultaneous test (FIA151991 4.12)

4 ! 4 4 o 44 4 y Vo
ﬂ'l‘i'ldﬁ 4,12 LLfWNﬁ'H"ﬂlﬂﬁU'U?Nt!ﬂﬂﬂ’dﬁlWlI‘Uu‘ﬂ']ﬂﬁ’Juﬁ‘lui‘]JﬂlBﬂﬁ‘i‘!ﬂ‘liﬂi‘l% YUDINTI

Ffunsiedgas MS fiinnududues 24-D uandefu A8 0.5, 1, 3 uazs

UaanTunoans
g 9
ANV UYU 2 4 4 o e - oa
HHNMR[uUDILRAAN 15 YU (Wli'N'iJﬂmllﬂ'i)

194 2,4-D
Gladnsunoans) 0 U 109U 20 U 309U 40 M
0.5 31.600' 36.767" 39.050° 43370 49.928°
1 31.562" 35.947" 40.022° 44.932° 50,796°
3 32.061° 36.196" 46.895" 52.159° 57.252°
5 30.947' 34.203' 40.301° 44.166" 46.696"

v T ¥
J [

HINUHNA YHIARUNINA0UDIMAAT T NUAIDANIANAL HAAIIIIAIINUANAIALDET1T

[T [y

HedAgnadanseauiuddy 0.05
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:i Py o d’ a & o o oo c; 9
191390 4.15 M5 zdaunlssuRuindounada (@15 ndadwas) 1180ans
¥ ]
mzidesaauiuluvesaydr A5 vuemis Ms fidy 2,4-D Windu 0.5, 1, 3 uaz

5aanTunenn;

unasveInNuulslsu df SS MS F P-value
ANUTNTUVDS 2,4-D (A) 3 259902  866.34  841.67  0.000
suzmlumsmIziaes B ) 4 415613 1039.03 100945  0.000
INTNATIMITTHIN A*B 12 621.62 51.80 5033 0.000
ﬂ'J'liJﬂﬁ'lﬂ!ﬂéElu‘ﬂ‘lﬂﬂ‘liﬂﬂf‘lﬂﬁ 280 288.21 1.03
371 299 7664.98

] ¥
NNMIVANDN SEAUANUTNIUUDI2,4-D tazizoznanlumsimizdsalanswaswduly
miduaIuMsIguenadd lasg 1Annm1 P-value voaBninaswszning 2 Yedviinnlon

14
' @ @

071 0.05 AniuivhmsSsufopausdodefousiog (Multiple Comparison) #io'lal Weon1 2

[}
@ A

SEAUNLANAIAUAIWITUD9 Bonferroni Simultancous test (A991151971 4.16)

= - o 44 & vy ' o o o
A3 19N 4.16 upsuimAsvesnadaiuiunInduduluvesmifraroiug As
vuemIsdunszigas Ms Alinududuves 24-p uandreiu fe 0.5, 1, 3

HaT 5 Yaansunoans

anudiudy P . 2 o -
WUNRAVUVDILAADT 15 ¥ (151U RIUAT)
U949 2,4-D

(ﬁaﬁﬂﬁ'npigaﬂs) 03U 10 20 U 30 U 40
0.5 31.020" 32.116° 34.921" 38.340% 39.576"
1 32.404 36.418° 41.224° 45.304° 48.935°
3 30.920" 31.810% 32.981° 34,759" 36.133°
5 32.330° 37.335° 39,083° 41.978° 43.379°

¥ [
|

nuve vuiadufmasvosunade Ald8nsa1edu uaaslinnuuana19fiuod1ail

o [ o ey & a

veiAgnatanssauivd ey 0.05

(1]
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q’ - 4 dy A A [ a o o [
M3199 4.19 MsAniaNuulsUsununmafsunada (M1 19UA[LUNT) ‘Vl'lﬂi]'lﬂﬂ']i

iz@ed Ui luveadidr A28 uuemis MS fidu 2,4-D ludu 0.5, 1, 3 way

5 Haaniunoans

unasveanNulslsiu df SS MS F, P-value
ANUNIUYD4 2,4-D (A) 3 30841  102.80 12875  0.000
szoznanlumsmiz@os 8) 4 470122 117530 147190  0.000
INTNATIVITNIN A*B 12 336.85 28.07 35.15  0.000
AAAIAINABUIINAITNAADS 280 223.58 0.80
57 299 5570.05

] o
VNMTNARUI TAUANUITNTHY092,4-D Lazszezira lunsmizidedioniwas wiuluy

nsduasumansyvewnada lasg 1A P-value vo9dnInaTnIznin 2 fedufianio

¥
] w W

19 0.05 AntuTaimanSvuisusunfodsdousiog (Multiple Comparison) o' Tt tHon1 2

@

SEAUNUANAAUAI87F U89 Bonferroni Simultaneous test (ﬁﬂﬂWi‘Nﬁ 4.20)

o A 4 4 w A 4
A1519N 4.20 LAAINWHTIRAUUDILAD AT IN L

&
YU

vinadaudiuluvesaydriaodiug A2

@ < et ' ar
vuamIsFunsizviges Ms Alinnududuued 2,4-D uanaradu fie 05, 1, 3

uag 5 UadanTuADanS

¥ ¥
ANUUVYYU

¥

A o d‘ Qs a’ )
NUVIRABUBIUADAT 15 TU (AT NUANNAT)

Y94 24-D |
(fadnsunoing) 0 Ju 10 Ju 207U 30 40 W
0.5 31.300° 33.750' 35.952° 37.043% 38.530°
1 30.025* 33.043 35.593° 40.086" 45.476"
3 30.590% 34.618° 36.891% 40.932° 44.041°
5 31.290° 32.402" 35.998° 37.537° 40.728°

HIUUHA VHIANUNINAs Y IUARSE NUAI9NY

Ld o

Y

an

MYUNNAOR

o

v

P
N3

o

a

o _ o

£ALBTE NG 0.05

v ar

TANNU LA

R R R LA R R aA T LA LR
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ci Py s 4’ a a o -} o 9
f11319N 4.23 ﬂ'li’)l.ﬂi1$ﬂﬂ’J‘lﬂJLlﬂiﬂ‘i?uwuﬂmﬂtjllﬂﬂﬂﬂ (MINUAAURAT) ‘ﬂllﬂ‘iﬂﬂﬂ'li

¥ .
mrzidgaduiuluyesaiA34 vuemis Ms fidy 24-D udu 0.5, 1,3 uay

s JaanTunnans

uvasvoannuulsalsiu df

SS MS F P-value
mmh’fm’fumm 2,4-D(A) 3 329.539 109.846 186.59 0.000
nuxnﬁﬂuﬂmwmﬁfua (B) 4 752.773  188.193 319.67 0.000
FNTNATINTEN I A*B 12 65.829 5.486 932 0.000
AMUAMAINADLIINAITNARD 280 164.841 0.589
T 299 1312.982

] ¥
INMTNANLN seRuaNudNduUe92,4-D uazszoznar lunmsizRsadioninaswiulu

mMsaurTuMInTyuounads lasg 189101 P-value ¥038NEWAsmIzNIN 2 Thivianios

1 Qs q‘j = o =4 1 o o 9 J . . 1 A
N1 0.05 m‘uuNmmil.ﬂ?ﬂumuumtﬂaummauﬂm (Multiple Comparison) Ao 1) 1o 2

SEAUNUANA19AUAITTVDY Bonferroni Simultancous test (RAA15199 4.24 )

o 4 4 4 o 4 4 & y e ' a o o
ATINN 4.24 uﬁmwumnﬂummuﬂﬁaﬁm‘wmmmﬂmumuﬁlummﬁummuwuq A34

vuemsFuns1sigas Ms Alanududuves 24-D uandradu A 05, 1, 3

uaz 5 Yaanjunoans

AUy 34 4 v 2 - -
NUNRAVUDALAQD 15 TY (MU aNAT)
Yol 2,4-D
(ladnfunoans) 0 10 U 20 U 30 40 U
0.5 31.600° 31.705° 33.402° 34.856™ 36.789"
1 30.700" 30.856° 31.116° 32.619° 33.368°
3 31.900" 32.202° 33.009° 35.946" 38.615"
5 30.300° 30.600" 30.880" 32.504° 33.842%

¥V

' Qv

nINWKg vuaRuindovounada AFI8AYIA1AY naaITinuuana1afued1ed]

@ o Ll 9s ar [

Hadagmasdanszauiodfig 0.05
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n.-.i a o g :; :; [ A oa d‘ 3
19197 4.27 Msamsienanuulsilsununmasuaada (mis1aliadiuas) 11dnnns
14 []
mzdssuAmluvesayd1A72 vuemis MS W@ 24-D ifudu 05, 1,3 waz

5 YaaniuAoans

unasveennuulsilsau df SS MS F_, P-value
ANMINTUVDL 2,4-D (A) 3 146.182 48727  16.48  0.000
sz lumsmziaes (B) 4 1559.235 389.809  131.80  0.000
INTNATINTEHIN A*B 12 173370 14.448 4.88 0.000
ﬂ'J'IﬂJﬂﬁ'lﬂlﬂﬁﬂuil'lﬂﬂ'ﬁﬂﬂﬁﬂ\‘l 280 828.125 2.958
5 299 2706.912

] ¥
NMTNANUN FEAUANUTUTUY092,4-D uazszozna lumsimzieslandwaswiulu
nsdaEsumseiyvonadalaug 1491na1 P-value yoaBnEwaswszna 2 fedeiinnien
' o 3 &S o =1 =4 3 a2 A oy ' . . 1 A
191 0.05 AatiudsiimsfSsuiioununfudadousivs (Multiple Comparison) A9 11/ tWewn 2

sEAURUANAIIAUAILIT YD Bonferroni Simultaneous test (ﬁﬂﬂ‘li‘N“ﬁ 4.28)

e

] 4 T T o T J ' . e o
M13197 4.28 uaasiuimdsvewnadafiiuiusindaufuluvesaydrmonug A72
o o 4 1 o
vuomMIsFuATIZAgAs MS Alinnududuves 2,4-D unndrsiu fin 0.5, 1, 3

uag 5 aansuneans

anududu 244 o 2 - -
HWHNRAHYDILAADT 15 ¥U (ﬂ'li'N?JﬁﬁL?Jﬁ‘i)
Y943 2,4-D
@aanfusodns) 09U 10 3u 20 3u 30 40 1
0.5 32.500° 32.553° 33.174° 35.159" 36.712°
1 32.300° 32,438 32.942° 35.663° 35.797"
3 32.100° 32.223° 33.241° 37.438" 40.460"
5 33.140° 33.217° 34.002° 37.395° 39.689"
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ci Py 4 ﬂy a A [ = A ~ ¥
M79194n 4.31 ﬂ'li')l.ﬂﬁ’lzﬁﬂ11Hltﬂﬁﬂ5')u1‘iu°ﬂmﬁmlﬂﬁﬁﬂ (M UARAINAT) 111ﬂ%1ﬂﬂ'15

> [
zieeduiuluvesey Bl4 yuemis Ms #idu 24-D Wiudu 05,1, 3 uaz 5

aansunodns
uvadveanNuutlsds df SS MS F, P-value
ANUTLTUYD3 2,4-D (A) 3 313.854 104618 2577  0.000
sz UM ImIziasg (B) 4 1342.173  335.543 82.64 0.000
INTNAIINITHIN A*B 12 130412 10.868 2.68  0.002
ANAMAAADUINNIINABDS 280  1136.883  4.060
59U 299 2923.322

] v
INATUANLN ITAUANUDUTUVD92,4-D Hazszoza iumamiziaealisniwaiunuluy
asduasumInsyvownadalasg 14a1nf1 P-value v038nEwasmIzre 2 Hadedinnioy
] s 3 = [ 3 a 1 d' = 9 r . . |l d‘
A1 0.05 AstiuTeihmsSsufvuanndoFadousiog (Multiple Comparison) Ao Tl iWon1 2

SEAURUANANAUAIEITUDY Bonferroni Simultancous test (FIR13199 )

i ! 4 4 ) . ‘o o
M1190 4.32 nansiuimdvvownadafmuiunindrumuluvesaydraroiug B14
d v ¥

[ ¢ ! 1 o
Uuﬂ1ﬁ15ﬁ~3lﬂ51$ﬂq¢li MS RUANUAIVYUYDY 2,4-D LANANNU ﬁﬂ 05,1,3

Uaz 5 UaansuAnans

ANy 2 4 4 . 2 .
HUNRABUDILLAAAD 15 YU (ﬂ'lﬁ'l\ﬁi]ﬁﬁmﬂi)
Y94 2,4-D
Hadnsunoans) 03U 10 7 20 30 U 40 3
0.5 37.500° 37.559" 37.920% 39.228° 41.601°
1 38.100° 38.180° 38.920° 42.119° 42.346°
3 38.400° 38.536° 41.170% 44.402° 45.635"
5 37.800° 38.043° 38.680° 41.491° 43.403"

¥ ¥ ] .
HUIULHR ﬂM]ﬂﬁUﬁlﬁaUﬂJﬂﬂuﬂﬁﬁﬁ Aa0AN AU waaehlianuuana1siue1l

@ o W =

vsddymsadanszauivdrds 0.05
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& a o ‘; o a [ s dvy
M19197 4.35 M5 ARz NNLlTUs N URmAsuaada (M1eliadung) 114910013
mz@oediudmluvesadn B15 uueimis MS dw 2,4-D fudu 05, 1, 3 uay

5 UaansunAoans

urasvaanNuulsilsiu df SS

MS F_, P-value
ANUANYHYD 2,4-D (A) 3 302639 1008.80 272596  0.000
szoznauMINIZIED: (B ) 4 1301200 3253.00 879023  0.000
ONTHAIIWITHIN A*B 12 1639.68  136.64 36923  0.000
ﬂ'J'liJﬂﬁ'lﬂLﬂﬁﬂuﬂ'lﬂﬂ'liﬂﬂﬂﬂQ 280 103.62 0.37
57U 299  17781.68

v FY
MNATNAND N sEAuaNududuv092.4-D tazszszna lumsozifesaniwaswduly
nsduasumseigusanadd lavg 1891na1 P-value voadniwasusznha 2 Yedoiinnion
3 [] 1
1005 AsiuTsihnsnlSsudousunfodedousiesg (Multiple Comparison) dnlal tiow 2

:‘,ﬁ'ﬂﬁuﬂﬂﬁhﬂﬁuﬁ’waﬁﬂm Bonferroni Simultaneous test (ﬁﬂﬂ‘li‘ldﬁ 4.36)

' v
o a

| ¥ 4 4 o 4 : 1o o
M13137 4.36 uasiuinivvesunadafwniuoindiufiuluvesaydraedug B1s
YueIMITFUNTIZH AT MS Rlanududuves 2,4-D uand1afiu fiv 0.5, 1, 3

uaz 5 Haansunoans

anududu 24 4 . 2 “ A
WNUHNRAVUDILAAAN 15 BU (mﬂmamum)
494 2,4-D
(ﬁﬂaﬂ;ﬂﬂ'ﬂﬁﬂﬁ) 07U 10 M 20 U 30 Ju 40 U
0.5 33.800" 40215 40.513" 48.279° 48.321°
1 34.800' 41.310" 48.628" 57.521° 62.291°
3 34.900' 35.717" 39,193 44.295" 50.133°
5 35.100' 36.021% 42.907 47.238° 48.338"

¥ N [ []
HUUINA YUIANUARDOUBIUAAAT NUAIDAYTAAY LaAINTAITNUANA IR UDE)

o - L a

o

o o

HodAgnadanszauiedin 0.05




& A Yo [y v ~ = ' ' Y o v o v
wnanstduenansianuhdmiunslsnuiionsfnwimu lweygalnilulysslesuaiunism

lunnsallag edu BnviamuiiludiauUadilent uavnesedsisaivetenaisynasanidnisinlly



& A Yo [y v ~ = ' ' Y o v o v
wnanstduenansianuhdmiunslsnuiionsfnwimu lweygalnilulysslesuaiunism

lunnsallag edu BnviamuiiludiauUadilent uavnesedsisaivetenaisynasanidnisinlly



66

4; a o -; e a o A A P 9
M15197 4.39 MshazAanuulsdsiunuNedsuaads (M5 etadwas) A 1dnnms
» ]
mridssdudmluvesayfr 1as iy uuemis MS Hidn 24-D Wudu 05, 1,3

Uaz 5 UadNSuABANS

unasussanuklsilsou df SS MS F, P-value
AL IUYD3 2,4-D (A) 3 110891  369.64 105599  0.000
szﬂznm’luﬂmmztﬁym (B) 4 9820.99 245525  7014.19 0.000
INTNDIIWITNIN A*B 12 93122 7760 22169  0.000
AUAMAINABUTINMINATEY 280 98.01 035
59 299  11959.14

NNATTWANLN sEAUANUTUTUVID92,4-D wazszoznanlunsmzdeslioninaswiulu

msduasumsioSyveunadalaeg 1Rene1 P-value vosBnInasWIzNIN 2 edelianioy
' ar : a =t hd .:;. = ! . . 1 &

41 0.05 AsTiuSehmsnSsudisusunfuFedousies (Multiple Comparison) @e 11 e 2

FELAUNLANANAUAIEUBY Bonferroni Simultaneous test (A34915137 4.40)

1 J 1 1 LY { ﬂ' J 1] T o o/
A19137 4.40 uamsRunmisvosunadainniunndruduluvesaydreoiug B19
vus i dunTEigas Ms Allanududuves 24D uandisiu Av 05, 1, 3
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A S UDANTUADDAT

AU L4 4 v 2 o -
WHNIRABVBILAAN T 15 U (RIS NUDTUAT)
Y04 2,4-D

({indnsudoaas) 09U 109U 20 U 30 U 40 U
0.5 30.200" 31.763' 38.529" 43.765° 45.207

1 32.200° 33.536 a1911° 48.566" 53.487"

3 30.200" 32.676" 38.864" 40.130¢ 42.329°

5 32.400° 35.020' 39.266" 41.056" 43.627°

a

4 4 4 v dae o ' v A v w1 A
HUIULHE VUIANUTIRAVVDILATD T NUAIDAYTATNNU UTAINUATTULANA NN UBYINY
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Hnansuapanstu Tnsdu 0, 300 uaz 500 Tadnsudsdantiunm 30 Ju nudusadaiivuie

ld&’ 1os * o )
Tnggau uadh liwanniduseaniosn

& & 4 4 o o4 & o o Y 3
13191 4.41 uemsiuimAsveunadaimuiu ainmsgmbusadaayi Inswid
wigiudulmi luewnsdunszvigas MS #ilAu TDZ 0.1 uag 05

TaansuAedas NU Insau 0, 300 Lag 500 UaanTuADAAT

arududu PR L o
Nunimovonade 12 Fu (masiiatwng)

993 TDZ/ Tnsdu
(aansudodas) 05 30 3
0.1/0 106.28 250.63
0.1/ 300 122.12 308.63
0.1/ 500 125.57 298.21
0.5/0 138.95 295.62
0.5/ 300 124.42 315.46
0.5/ 500 136.67 326.40
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3197 4.41 M5 ARz RaDISeRAR 0 TU1NTY NTSYS-pe 119991 2.0¢

(vYs v oleass Tas duwde | wmwevedlad | g1 AN
ATE 1.0000000
Uy 0.6987952 | 1.0000000
olass 0.7727273 | 0.8888889 | 1.0000000
a1 0.6835443 | 0.8055556 | 0.7532468 | 1.0000000
BUIAY 0.7551020 | 0.8351648 | 0.7916667 | 0.7816092 | 1.0600000
mioweslnd 0.7311828 | 0.8139535 | 0.8131868 | 0.7317073 | 0.9306931 | 1.0000000
a1 0.7835052 | 0.7111111 { 0.8000000 | 0.6279070 | 0.8380952 | 0.8200000 | 1.0000000
qun 0.7654321 | 0.6756757 | 0.7341772 | 0.5714286 | 0.6966292 | 0.7142857 | 0.6818182 | 1.0000000
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4 . anududu | dwouild | SSinadiedou
gATEINIT MS ¥om15iall , . o
) (nsu) (iraaans)
NH,NO, 165
KNO, 190
Stock 1 100X 1,000
MgS0,.7H,0 37
KH,PO, 17
Stock 2 CaClL,2H,0 100 X 44 1,000
H,BO, 3.1
KI 0.415
Stock 3 1,000 X 500
Na,Mo00,.2H,0 0.125
CoCl,.6H,0 0.0125 .
MnSO,.4H,0 2.23
Stock 4 ZnSO,.7TH,0 100 X 0.86 1,000
CuS0,.5H,0 0.0025
Na, EDTA.2H,0 3.73
Stock 5 100 X 1,000
FeSO,.7H,0 2,78
Inositol 5
Nicotinic acid 0.025
Stock 6 Pyridoxine HCI 100X 0.025 500
Thiamine HC! 0.005
Glycine 0.1
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vnAasgIudia oD, % 260 wilwwas 1amidy 1 uaaeniilsuia
g 1 @ 1 a an
Avwemiiny 50 lulnsnsudoliadans

21AN5IAAT O.D. N 260 11 IULAST LANINY 0.080
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Qo  w =
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2. PSinadiuenlslumsdifidons
Y [} 9/ Y = a d Y v Aa A
#20819 Avan1s 15USyImADUL 200 w1 Tunsy nmsadaniilsun

=] @ 1 o aa o ar
aoue 150 luTasniudniiadans (ug/m) @ ldinnisda 0.p)
= d o =
USuruABUE 150 pg/ml = 150x1,000 w1 Tunsw/ 1,000 lulnsans
=150 W Tupsusalulnsdnsg

a n’;’ S | a o a
daiu 150 w1 Tundu Hegludiowe 1 lulasdng

&oams 200 w1 Tunsy Avsthila@duie 200x1/ 150 (iafw 1.33 1y Tnsdns

M 3N 383 Mix ANTP

3 =) . ¥ g o oA ¢ | o

ARINISATEN Mix dNTPs aududiv 1.25 5ad Iuais Usuas 100 lulasdas min

o Y Y o oa 4
stock AUAAUYY 100 Nad Tuals
1N N,V,=N,V,
(1.25 mM)(100 ul) = (100 mM) V,
V, =125l

¥
o o ¥

A1y Aoatlia stock INTPs usiaziwaw 1.25 Tulnsdns

3218 Mix dNTPs $11171 5 luTAsAns §311910 dATP dCTP dGTP waz dTTP 88190
125 T Tnsdns dafudouduii 95 TuTnsdas seIW1Z Mix dNTPs i€ 125 HadTu
a3 153103 100 TuTnstas

msfiwaen)3un Mix dNTPs lulljfsnders

Tul§Asniigers 1 U§Ase AduTinasmasan 25 Tulnasdnsuag Mix dNTP #osil
anududuves 200 TulasTuans Fasemusninau'ld (working reaction) TnaiaTonain
Mix dNTP idudu 1.25 TadTuas

N NV, =N,V,
(200 pM)(25 pl) = (1.25 mM) V,
V,=4pl

sufudpailnla Mix dNTP udh 1.25 fodTumd snsuau 4 Tulnsang asindile

working reaction iy 200 Tulas Tuas
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e lumshi§snerdiona deedanududy 20 AinTaluadeluInsdas
w3y 50 TuTnsans91n Stock PiiAuudy 100 Anlalua
10 NV, =N,V,
(100) V, = (20)(50)
v, =10 luTasdins
Foiu Boellnde Stock Tnsmiosun 10 TuTasAas uaz@unifizors 40 ulnsAnges

MR 1A Tnswosnianududu 20 inTaTuaasluTasans USuias 50 lulasans

man3eutiniies TBE (Tris Boric EDTA)
| ®131A3 1. Tris base (C,H,,NO,) ﬂymﬁnTmaqa 121.14 nfuselua
2. Boric acid (H,BO,) ﬁvmﬁn‘lmaqa 61.83 nTuno lua
3.0.5 Tua1¥ EDTA #10% 8.0
4. vhndy

¥
g

duaoumaeioy 10 mitiMiwes TBE 1,000 dafans

1. ‘f'fd’c‘f'l‘i Tris base LA Boric acid 881992 108 UAZ 55 N3y

2. 923 0.5 Tua13 EDTA W09 8.0 $117u 20 Jadans

3. made 1 uoz 2 maawsuaulazaie vinuliusinas¥asy 1,000
Hafans

4. v lshidfelundleilinnusule figaunai 121 peruraiFon 15 nf

L4
ar

P} Vo < o an [ o
dUADUNISATEY 1 (M1UWNes TBE 500 iadan191n 10 M1INNes TBE

910 N,V,=N,V,
(1X)(500 ml) = (10X) V,
V,=50ml

»
L

¥ 0
217U Ao99724 10 M1TWiWes TBE 11 50 Haaaasuaziiuiinguy 450 Gadans
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Msm3en EDTA ity 0.5 Tuad Y33nas 500 ladans
. ¥ ¥
1. %3 EDTA 93.06 n53 (1 Tuas EDTA iy 372.24 asuluiindu 1 dadans)ldas
» T
innes azate EDTA luvhnduilszune 300 Taddng Taold magnetic bar a1vazaisdviyu
2
wlayu
»
2. dfvRievvesmsazarslfiviidy 8 s ldSudTuasgadhodiu s00
Unaans

[]
=4 =

o [] ﬁv 3 A LY =4 =1
3. i ldaindelundeiisnnudule Ngaumngdl 121 ssrmuaaiBve 15 wiH

mansuuensimenluslud (EtBr, Ethidium bromide)
1. gamsazmuendinon Tus Tud 910 Stock 20 luTasans ldasluaindouna

2. @29 1 miiies TBE 200 fiadaas laasluoiafousauaswau i
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o 1 d s o
$19819N15ATIINAIRADIAN INT IWTFanInmaln 15 IoRAYea INTIuDS OPAM-01

w'ldnadait

(1) Marker 100 bp

) 1wus 0001111
(3) U 1011011
@) olass 1011011
) Tnw 1011011
(6) DuIAY 1111011
(7) Mavtoslnd 1111011
(8 anha 1111111
(9) aun. 0001011
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