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Tissue Culture of Patumma for Agrobacterium Transformation
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ABSTRACT

Effects of NAA on growth of patumma were studies. Shoots were culthred on
Murashige and Skoog (1962) medium supplemented with 0, 1, 2, 3, 4 and 5 mg/l NAA
for 8 weeks. The highest shoot number (2.17 shoots) was achieved from medium
containing 2 mg/l NAA. On the other hand, the highest root number (10.96 roots) was
obtained from medium containing 3 mg/l NAA respectively.

Effecté of BA on growth of patumma were studies. Shoots were cultured on
Murashige and Skoog (1962) medium supplemented with 0, 1, 2, 3, 4 and 5 mg/l BA for
8 weeks. The highest shoot number (5.71 shoots) was achived from medium containing
3 mg/l BA. The maximum root numbers (9.21 roots) was obtain on medium with 4 mg/i
BA. On the other hand, the highest (6.43 cm.) shoots were obtain on MS medium without
plant growth regulators.

The effect of kanamycin concentration on the selection of transgenic plant was
test. Shoots were cultured on Murashige and Skoog (MS) medium supplemented with 3
mg/l BA and 0, 25, 50, 75, 100, 125, 150 and 200mg/l kanamycin. It was found that 4.75
score of growth, 3.83 shoots and 6.67 roots were obtained on medium withogt
kanamycin and 100 mg/l kanamycin was the lowest concentration that could kill all
plants with in 8 weeks.

Effect of cefotaxime concentration in patumma shoot was tested. Shoots were
cultured on MS medium containing 3 mg/l BA with various concentration of 0, 100, 200,
300, 400, 500 and 600 mg/l cefotaxime. The explants were obtained from medium
without cefotaxime gave the highest score of shoot growth (4.67), shoot induction (5.58),
root induction (8.67) and leaf number (9.83) in 8 weeks of culture. The concentration of
cefotaxime decrease while the score of shoot growth, shoot induction, root induction

and leaf number would increase.
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A151e0 5 uaasAzuUNTYRLTRTeTUdIULININTIRENLNBMNgRT MS TR BA 3 Radniusedns uasinaisufdous kanamycin 7

AHN g ATUUNTATYLALTA®
kanamycin Flai 1 Fli 2 &lamfi 3 flnii 4 &lai 5 Fafi 6 flanfi 7 &l 8
(No/]) (+SE) (+SE) (+SE) (+SE) (+SE) (+SE) (+SE) (+SE)
0 3.00+0.00a 4.33+0.04a  450+0.00a  4.75+0.00a  4.58+0.07a  4.58+0.07a  4.58+0.07a  4.75+0.12a
25 3.00+0.00a 4.33+0.04a  4.40+0.00a  4.53+0.07a  4.47+0.07a  4.40+0.00a  4.53+0.07a  4.27+0.07a
50 3.00+0.00a 4.20£#0.00a  4.27+0.07a  4.60+0.00a  4.40+0.00a  4.40+0.00a  4.53+0.07a  4.27+0.07a
75 2.80£0.07b  353+0.13b  3.60+0.12c  3.60+0.20c  3.53+0.13c  3.33+013c  3.33+0.13c  3.33+0.13c
100 2.67+0.07¢ 2.5840.07c  2.47+0.07d  227+0.07d  227+0.07d  2.27+0.07d  2.27+0.07d  2.27+0.07d
125 2.60+0.00cd  2.60+0.00c  2.40+0.00d  2.27+0.07d  227+0.07d = 227+007d = 2.27+0.07d  2.27+0.07d
150 2.47+0.07¢ 2.53+0.07c  2.47+0.07d  2.13+0.07d  2.13+0.07d  2.13+0.07d  2.13+0.07d  2.13+0.07d
200 2.53+0.07de  240+0.00c  227+0.07d  2.13+0.07d  2.13+007d  2.13+0.07d  1.80+0.00e 1.60+0.00e
Ftost . 5 Ye . 2 . . .
CV% 2.56 3.49 3.37 4.79 4.12 3.95 4.18 4.73
faarfiinfudasfasnesmilonmiluuuass uaninlifianuuanss e Ansedudasy P<=0.051

o - .
fauFuuiiaulae@s Duncan's new multiple range test
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AT d U9 ﬁﬁmuuu@"
kanamycin flawd 1 Mlanfi 2 &e 3 dawi 4 @i 5 dlawi 6 dUew@ 7 e 8
(na/q) (+SE) (+SE) (+SE) (+SE) (+SE) (&SE) (+SE) (+SE)
0 0.00£0.00 0.33#0.07a  092+0.07a  1.58+0.07a  2.17+0.07a  2.75+0.12a  3.33+0.07a  3.83+0.07a
25 0.00:£0.00 0.33#0.07a  0.73+0.07a  1.13+0.12b  1.67+0.13b  1.93+0.13b  2.47+0.07b  2.73+0.13b
50 0.00:£0.00 0.20#0.00a  0.53+0.07b  1.13+0.07b  153+0.07b 1.93+0.07b  260+0.07b  2.80+0.12b
75 0.00:+0.00 0.20+0.00a  0.47+0.07b 0.73+0.07c ~ 0.93+0.07c  0.93+0.07c  0.93+0.07c  0.93+0.07c
100 0.00+0,00 0,00£0.00b  0.00+0.00c 0.00+0.00d  0.00#0.00d  0.00+0.00d  0.00+0.00d  0.00+0.00d
125 0.00:£0.00 0.00+0.00b  0.00+0.00c ~ 0.00£0.00d  0.00+0.00d  0.00+0.00d  0.00+0.00d  0.00+0.00d
150 0.000.00 0.00+0.00b  0.00+0.00c  0.00£0.00d  0.00+0.00d  0.00+0.00d  0.00+0.00d  0.00+0.00d
200 0.00+0.00 0.00+£0.00b  0.00+0.00c ~ 0.00+0.00d  0.00+0.00d  0.00+0.00d  0.00+0.00d  0.00+0.00d
Ftost NS i 2 . \ . . .
CV (%) 0.0000 5.0043 6.2807 6.4865 6.2315 6.5320 6.2467 5.5882

deanBuuiieulneds Duncan's new multiple range test

1 o 1 o O o QﬁA o d‘ ol'
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os 40 o o o <5 o i’/ ' 1=y ] s and‘ [ dl n’/ 4
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] o o l=‘ ] GJ L= a a o 1 a [ a . A
AN 7 Lmmmufaumnmm%udwﬂv;umwLﬁmuumm@z‘gm MS NEIN BA 3 HaaNTHARAAT LLaumumsﬂg%w kanamycin nANdndu

AHNT U9 {%9usN°
kanamycin Flofi 1 Flovidt 2 &ai 3 &lavi 4 flanii 5 fni 6 flonfi 7 fanfi 8
(na/q) (+SE) (+SE) (+SE) (+SE) (+SE) (+SE) (+SE) (+SE)
0 0.00£0.00 0.53+0.13a 1.42+0.13ab 2.83+0.07a .  3.42+0.07a 4.334+0.07a 5.42+0.13a 6.67+0.07a
25 0.00+0.00 0.40+0.00a 1.60+0.12a  2.47+0.07b  2.80+0.12b . 3.20+0.12b  3.60+0.20b  4.67+0.07b
50 ~ 0.00+0.00 0.27+0.07b 1.33+0.07b  2.20+#0.12c ~ 247+0.13c  273+0.07c  3.47+0.07b  4.47+0.07c
75 0.00+0.00 0.27+0.07c  0.87+0.07c 1.47+0.18c  1.67+0.18d 1.67+0.18d 1.93+0.13c  2.13+0.13d
100 0.00i0.00 0.00£0.00c 0.00+0.00d 0.00£0.00e 0.00£0.00e 0.00+0.00e 0.00+0.00d 0.00£0.00e
125 0.00+0.00 0.00+0.00c ~  0.00+0.00d ~ 0.00£0.00e  0.00+0.00e = 0.00+0.00e  0.00+0.00d  0.00+0.00e
150 0.00+0.00 0.00+0.00c ~ 0.00+0.00d  0.00+0.00e  0.00+0.00e  0.00+0.00e ~ 0.00+0.00d  0.00+0.00e
200 0.00+0.00 0.00+0.00c 0.00+0.00d 0.00i_0.00e 0.00+0.00e 0.00+£0.00e 0.00+0.00d 0.00+0.00e
Fotest NS 3 . . ! ] . .
CV (%) 0.00 8.51 7.46 6.90 7.16 5.93 6.50 3.52

e
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A191991 8 UAAINATBIANIUTUE cefotaxime AaAzunuNaETyRuTRTesyuuAuA&UANTR 1-8

ANy nasdnydinlnade ( £SE)° 21¢ ( §af)

cefotaxime Fania FUni Fnii &loyii dnmii Flnvia &avi &ni
(NA/R) 1 2 3 4 5 6 7 8

0 1.17:0.04a  1.58:0.04a ~ 2.16+0.07a  2.83:0.04a  3.50:0.04a  4.08:0.04a  4.33:0.04a  4.67+0.04a
100 1.00£0.00b  1.470.03a  1.73:0.03b  2.1320.03b  3.13:0.03b  3.47:0.03b  3.80:0.00b  4.40£0.00b
200 1.00£0.00b  1.26#0.030  1.53:0.03bc ~ 1.87:0.03c  2.80£0.05c  3.13:0.03¢c  3.60:0.00c  4.13+0.03c
300 1.00£0.00b  1.13:0.03bc ~ 1.47+0.03bc  1.67+0.03d  2.33:0.03d  2.73+0.03d  3.26+0.03d  3.73£0.03d
400 1.00£0.00b  1.0720.03bc  1.27%0.03cd  1.4720.036 = 2.07+0.03e  267:0.03e  2.93:0.03¢  3.33#0.03e
500 1.00£0.00b  1.07:0.03bc  1.07%0.03cd ~ 1.27£0.03f  1.87#0.03e  2.00:0.00f = 2.67+0.03f  2.93+0.03f
600 1.00£0.00b  1.00£0.00c ~  1.00:0.00d  1.20%0.00f  153:0.03f  1.73:0.03g  227+0.03g  2.67+0.03g
Ftost " \ 17 - N o ” -
CV% 5.33 9.12 10.01 6.29 5.46 4,03 3.15 3.02
Famfimfudhesdneswilanivlumnde wansdlifaouuansetmeaiifsysudety p<=0.05

Weaulauieulaeds Duncan's new multiple range test
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d o N 1 (4 g" ] o i
A1919% 9 LARINATRIANTUTIUT cefotaxime FadwiLlureLlussusdU AR 2-8

ANt Al (£SE)° ey (dilmni)
cefotaxime Fni Flnfi flanit Flni Flafi Flomi Flni
(Na/|) 2 3 4 5 6 7 8
0 2.67+0.05a 3.83+0.05a 4.83+0.05a 6.50£0.16a 7.67+0.10a 8.67+0.10a 9.83+0.10a
100 1.874£0.04b 2.9520.03b 3.87+0.04b 5.33+0.04b 6.93+0.04b 7.67£0.04b 8.33+£0.04b
200 1.53+0.04c 2.47+0.08¢c 3.47£0.08¢c 4.86+0.04c 6.47+0.04c 7.07£0.04¢ 7.73£0.04c
300 1.13:0.04d  1.93:0.04d  2.95:0.03d  4.33+0.04d  5.73+0.04d  6.53+0.04d 6.93i0.04d
400 1.06£0.04d  1.53:0.04e  2.47+0.08e  3.73:0.04e  5.13x0.04e  5.93:0.04e  6.33+0.04e
500 100£0.00d  1.13:0.04f  1.93:0.04f  3.13:004f  427:004f  493+0.04f  5.13£0.04f
600 0.67£0.04e 0.87i0.04g 1.47+0.04g 2.73x0.04g 2.93£0.04g 3.67+0.04g 4.07£0.04g
F-test . h b A X - e
cv% 7.88 6.60 5.27 4.47 2.73 2.40 2.21

a

WawTeuiieulneds Duncan's new multiple range test
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o dlo o Y o/ o I [ :l' 4 1l ] o/ a tﬂl o/ di‘ Ql/
FalaaINNIALUALFENETUNB UAU UL FY LLﬂﬂ\‘l'l’]lllllﬂQ’]NLLﬁlﬂ[ﬂNﬂu'VlNﬂﬂEIVIﬁ‘:CﬂUL‘H’E!Nu P<=0.05
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al a . V a ¥ ' el
A1519N 10 UAAINATRIANTUTIUE cefotaxime flaniaiiinsinaesLyuunFuAdilnnn 1-8

AN [N (£SE ) ang ( &al)
cefotaxime Floii Flonfi Fulpi Flonii Flai FlniA Flani Flami
(na/|) 1 2 3 4 5 6 7 8
0 1.1720.05a 2.25+0.09a 3.83£0.05a 4,75£0.09a 6.17+0.05a 6.91+0.05a 7.67+0.10a  8.67£0.10a
100 1.07+0.04ab 1.87+£0.04b 2.93+0.04b 4.16z0.10b 5.67+0.10b 6.40£0.06b 6.83£0.10b  7.67+0.10b
200 1.07+0.00ab  1.53:0.04c  2.53:0.04c  3.73:0.04c  4.33:0.04c  5.07+0.04c  6.47+0.04c  7.07+0.04c
300 1.00+0.00b 1.13+0.04d 2.131£0.04d 3.26+0.04d 3.87+0.04d 4.331£0,04d 6.07+0,04d  6.5310.02d
400 1.00+0.00b 1.07+0.04d 1.86+0.04e 2.80£0.07e 3.47+£0.04e 3.87+0.09¢ 5.47+0.04e  6.06+0.04e
500 1.00£0.00b 1.00x0.00d 1.63+0.04f 2.26£0,04f 3.07+0.04f 2.47£0.04f 4.,83+0.10f 5.13+0.04f
600 1.00£0.00b 1.00£0.00d 1.06£0.04g 1.87+0.04¢g 2.47%0.04g 2.13£0.04g 4.13i0.04é 4.43+0.02¢g
F-test o - . = ol G o w
CV% 7.90 9.14 5 28 5.66 3.77 3.37 3.51 2.68

a o o Y o

i o an ‘J o ] oll i '4 o
Anafitaiudaesasnesmloutuluuwie wansdn i anuuanAe s RS fud ey P<= 0.05 WeuRauiiaulned Duncan's
new multiple range test
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M99 11 UARNHATBIANIUTUE cefotaxime sianisifimuiatesmiatyuniAsuAdUnvn 2-8

AN uduve ( £SE ) ang) ( &lmi)
Cefotaxime Flanwi Flanyid Flanvii Flanyid Flanvi Flanvid Sl
(a/a) 2 3 4 5 6 7 8
0 1.50+0.05a 2.17+0.05a 3.33+0.05a 4.08+£0.05a 4.23+£0.09a 5.08+0.05a 5.568+0.05a
100 1.30£0.04b 1.87£0.04b  2.87+0.04b 3.67+0.04b  4.07+0.04a 4.73+0.04b  5.13%0.04b
200 1.10£0.04c 1.47£0.04c 2.33x0.04 2.8710.04c 3.27+0.04b 4.07+0.04c 4.73+0.04c
300 1.00£0.00c  1.13+0.04d  2.07£0.04  2.53:0.04d  2.73£0.04c ~ 3.67+0.04d  4.13+0.04d
400 1.00£0.00c 1.07+0.04d 1.73+0.04 2.13+0.04e 2.33+0.04d 2.934£0.04e 3.40x0.13e
500 1.00£0.00c ~ 1.07#0.04d  1.47£#0.04  1.87:0.04f  2.07:0.04e  2.53:0.04f  3.00£0.00f
600 1.00:0.00c ~ 1.00£0.04d ~ 1.20#0.04  1.53:0.04g = 1.7320.04f ~ 2.07x0.04g  2.07£0.04g
F-test v e > 5 w - o
CV% 6.70 8.01 5.21 4.49 4.90 3.35 4,15

FaaannAusefasneardauiu e waeeinludruuansstun A sng

WallFaudieulagds Duncan's new multiple range test
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PLREL Y

HAT89 NAA LAz BA ﬁﬁnasi@mm?mLﬁu‘[m@wﬂﬂﬂnumwudq NAA Faflugnsaoy
annsasaRLanlungueteaniy draseniaiiasInaIuIuNIN %a‘lé’mnm?wmmﬁ 1.l
'V|°'1msmwﬁm%udqwﬂ@ﬂnumm‘u 2 iHeu azlddufianysal ualfsniifanuenoues
$ruauann wAlidnunumiatieandniiefeufuasn1sidy BA Wasatinafian 39 Leopole
(1967) na1291 aandu deidduntsiasuiiulinaessn n1sfinfaee9Tes, 2878V IATRUTAR
UAZNITWNAITIBNEAR AINTIBNIUNITNAREIT8S Malamug et al. (1991) FAn1sAnmng
daBunnesdiulisannuaada wudn NAA grunsadninlfifasinld uazansiaeunis
NARBIT09 1sTnNAN (2529) wuda msmuaumﬁm?n&lLﬁuimnzju@@n%u‘?immmuﬁ@muﬁm
snlusnmilaeniarasteandanlingznzies Aa IAA usE NAA daunisnaasdd 2 naTes
BA dufluansaaupuninsigiiulananlelnladu fuaseniedninliifamie sinl¥lsuen

o’ ) (& L

Tnsdduunnn Taeawizianududy 3 Faaniuafng gaansnd (2541) Me9mdINawIe

[ 3
= 14

£ 4 2 ]
wealadagouaentasdnug unamsgns MS MAN BA Nasadndu 1, 2 was 3 Hadndu
Aafng 3auiU NAA Autdudy 0 was 0.50 fadnfusaans wudn Watdladnfniviaesuy
Ad' a Aﬂ' VI 7 a a _ o V- = ' = d’l dl = 174
2199gMT MS NILAN BA Naonaidiudu 3 Hsdniusadnsiiesatnanad Wadlaiinisaieen
H H b % ¥
WAZAINITNATINERAUIUNAREIGIGA 1 5.5 BeafaTugal wenaInil Bapat and Roa (1977)
ga9udn arsarupunasasFuiananlaialatiu arunsadnialfilledeimuniueasnvie
k4 b4 EH, ~ o ?." A ’ o = as g tﬂ’
Fuld Wasannlainlatiulilfugininadyaasmeanusdaainnisasyuarivmuiaaiiaiia
1A3EY ANPIENTUNNTNAGBITBY WIYT UBLTRANN ( )mmmwmaﬁuﬁﬂzinaﬁm TnenfenTu
doutlarepanuuaIunsgas MS TIAN NAA 0, 1 uaz 2 Haanfusedns fu BAO, 1 uas 2
2 ' b ]
fiadnsusadns Wuan 6 dlani wudrFudiuninnniaeauuewsgns MS Milin BA 2
a a o y a = ' =} o O yz a E 7 ' ¥ < d'
fadnfusadnnfesednafen ausadninlftudawissuseuliialunBuinminian was
RINNTNARRIT8Y 13995 (2526) IMAesiantaan1aIndianannasuueaInisgas MS by
g F74 ' Q' o %4 % ] =i [ 2 = o I
WNeni9 ez BA wud anansaiindnuusiuld duhaiunisnasesaes ashuazizani
t 4 3 ]
(2526) nindudautanesenuazadneaeamiandas nnanmiziaesluemsgns MS 9

WNUINENFM La BA anunsadntin lifiseandiuaunin

] . v ¥
FRINNIINARBINIABINIMARD  azasomwsallléan Taenisldarsaaunu

msseyifivianoneendusivlolnlefiu  ludnmdauiimunzanazanunsodnihiiiauss
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aals widhdmmdauldinunzan mm?zynﬁu‘lﬁmmLﬁmﬁmuﬂuﬁaﬁ fenmdIuIBaanTY
wnninlalnlefiu Wedeazisnunn wiazfinnasyresaniisadnies unnenduiu i
smardanzadlalnlafiusnnndeeniy Weiieasinaesyem wiaziinsiasyaessntian
(@uiuf, 2527) Teanmeeuasanigaun (2540) wudmsnziasaiiedienesseunza
amegRs MS Min NAA fianadudu 0.10 Sednfusedns uaz Bin BA 0.50 Radniusedns
fualumstniliiouaessunniign qus (2536) Mmsneaesinitudaidiiiamilui
WA Tﬂﬂﬂﬂ‘lﬂL'fgmlummsmmuummmﬁngmﬁhaq WUT18MM9gAs 1/2MS  (Murashige
and Skoog,1962) 3auffL NAA eandads 05 Nadlua fiiu BA mnudiudu 10 Tadlus
aansadniiifiRaanldunTige deduafluneun 8 dlawl uazanmmasesses
239811(2539) ‘lo’iﬁnmnqﬂmm'gmLﬁﬂt‘é’i@lmi@ummLﬂsru%umwﬁamﬂuummsgm MS @
Bist BA $aufu NAA wudrgnansafiazdnirldfansiannfhunesald Taefisysunonuda
983 NAA 71 0.5 SiaAnsusieans soui BA 7 0.5 fiafnsusieans aransadmitnsiauasss
Whnniigeiideras 80 usnfluunedaiannsofiasimmsallifuiild  venannilmey
TaeaNLasuAzagil  (2535) dnsaeiudiuteuaslanssentesugenlnaunems
&upszifgas MS saudas NAA Shsaanadadu 0.01 fadnFusiadns uaz BA 0.1 Sadniuse
ms aunsndmibmsfissenmaliudennndanduna 3 ey Fudaudeldinann

annralunsiinaensngandilanssen

annnsAnEinismaaeuadnduresarstfious kanamycin dmFuldiiluansdn
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