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Effects of TDZ, BA and GA; on Tissue Culture of Cassava

(Manihot esculenta Crantz) cv. Rayong 5, Rayong 72 and Rayong 7
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: Abstract

The effects of plant groﬁwth regulators, TDZ {thidiazuron) BA (N(’-benzyladenine) and GA; {Gibberellic
acid) on tssue culture of caséava (Manihot esculenta Crantz) cv. Rayong 5, Rayong 72 and Rayong 7 were
studied at tissue culture {aké. Faculty of Agriculture and Natural Resources, Rajamangala University of
Technology Tawan — ok. The cleaned explants were cultured in liquid MS medium supplemented with 0.02
mgl" TDZ for 6 days before s@bcultured in media supplemented with a combination of 0.2, 0.4 and 0.6 mgf1
BA and 0.1, 0.3 and 0.6 mgt_] GA3 After 10 weeks of incubation, the results revealed that shoot number, shoot
height, number of nodes per éshoot and leaf number of cv. Rayong 5 were highly significantly different. The
maximum shoot number (33.50 shoots) was observed from media with 0.6 nmgl'1 BA and 0.6 mgl_1 GA,, while
media with 0.4 mgl'l BA and 06 mgl“ GA, gave highest shoot height (1,34 cm.). The maximum number of
node per shoot (5.50 nodes) and leaf number (5.75 leaves) were observed from media with free growth
regulators, The shoot number, shoot height, number of node per shoot and leaf number of cv. Rayong 72
were highly significantly different. The maximum shoot number (6.88 shoots} was observed from media with
04 mel” BA and 0.1 met’ GAy, while media with free growth regulators gave maximum shoot height (4.39
cm.}, number of node per shéaot (5.38 nodes} and leaf number (8.63 leaves}. And the shoot number, shoot
height, number of node per $hoot and leaf number of cv. Rayong 7 were highly significantly different. The
maximum shoot number (21.60 shoots) was observed from redia with 0.2 mg(1 BA and 0.6 mgL_1 GA,, while
media with free growth regutators gave maximum shoot height (2.10 cm.), number of node per shoot {5.25
nodes) and leaf number (6.13 %lea\kes}.

Keywords: Cassava, Plant tissue culture, Plant growth regulators.
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Table. 1 Effects of BA anﬁ GA; on shoot formation from the explants of cassava (Manihot
esculenta Crantz : cv. Rayong 5) after 10 weeks on solid MS medium.

BA A Number |: Shoot Nurnber Number
5 ;, of " height of nodes of General characteristics
m my :
3 s shoots C {em) per shoot leaves
b : a a a narmal shoots and leaves,
"] 0 1.60 : 1.30 550 5.75
: abnormal nodes, no callus, many roots
b : e b abc a little abnormal shoots and leaves,
0.2 0.1 1.13 0.76 3.69 481
abnormal nodes, a little callus, no roots
: a little abnormal shoots and leaves,
04 0.1 2000 | or™ 3.21% 4.73%
abnormal nodes, medium callus, no roots
b : be be be abnormal shoots, nodes and leaves,
0.6 0.1 6.00 0,30 2.90 4.50
many callus, no roots
b b he be a tittle abnormal shoots and leaves,
0.2 0.3 3.25 0,94 3.56 4,57
abnormal nodes, medium callus, no roots
b ; be . be a little abnormal shoots and leaves,
0.4 0.3 T.63 0.8¢ 274 £33 )
: abnormnal nodes, many catlus, no roots
N . g c a little abnormal shoots and leaves,
0.6 0.3 1.13 0.61 1.88 39q
abnormal nodes, a little catlus, no roots
b c d . a little abnormal shoots and leaves,
0.2 0.6 1.75 0.64 1.92 3.96 )
abnormal nodes, a little callus, ne rools
. R be b a little abnonmal shoots and leaves,
0.4 [13:3 21.50 1.34 3.40 5.03
abnormal nodes, many callus, no roots
s 2 ke . a little abnormal shoots and leaves,
0.6 0.6 33.50 1.29 3.32 381
: abnormal nodes, many callus, no roots
V. (%) 66.11 . 2151 25.08 20.07
F-test ETS ) #H EH Er
e significant at P = 0.04

MS MS 4 BA 0.2 mgl’ MS + BA 0.4 mgl’ MS + BA 6.6 mgl MS + BA 0.2 mgl

+GA, 0.1mgf’ +GA, 0.1mgl” +GA, 0.0 mgl’ +GA, 03 mgl”

.

el T
5 :
MS + BA 0.6 mg] MS + BA 0.2 mgl MS + BA 0.4 mgl MS + BA 1.6 mgl

+GA, 0.3 myl” +GA, 03 mgl” +GA, 0.6 myl” + GA, 0.6 gl +GA, 0.6 mgl’
Figure. 1 Effects of BA and GA; on MS medium on shoot formation of cassava
(Manihot esculenta Crantz : cv. Rayong 5)
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BA anidindu 0.2 waz 0.6 ﬁa?ﬁn%’uﬁaﬁms a3ty GA, rrandindy 0.3 uar 0.1 Dadniusedng uasuwemnsuda
ans MS Fidn BA Aoty 0.2 Radnfudedng Jaufu A, mmdadu c.6 fadinfudeding Tsmnuvemadowiiy
563 .13 uay 4.00 von Ay vuewisiigns MS Fahduensmuaumaaiqiuliiinnussaedianvihiu
1.00 vom uAliAugILen $nnudosiosen wasdnnuly wisgsanyiiiu 4.39 wuRms 5.38 Fo uae 8.63 Tu

b e e wr o “w Y e a [ 5 .
aansiy Tnglipasuasluifidhwusund Sdoumunf luifauaadadifasinduiunin (Figure. 2 A)

Table. 2 Effects of BA and GA; on shoot formation from the explants of cassava
(Manihot esculenta Crantz : cv. Rayong 72) after 10 weeks on solid MS medium,

_ Number
aA GA Number | Shoot of Number
N li of heigfht nodes of General characteristics
m m :
g $ shoots {cm.) per leaves
ﬁ shoot
¢ ¢l 1.00° 439° 5.38" 863" normal shoots, long nades and leaves, no callus, many roots
0.2 0.1 2.25° 3.45° a.28"” 686" | normal shoots, nodes and leaves, a littte callus, no roots
N ‘b b w | a little abnormal shoots and teaves,abnormal nodes, many
4 0.1 6.88 1.77 346 6.13
: callus, no roots
abc b . o+ abnormal shoots and nodes,normal leaves, medium catlus, no
0.5 0.1 4.13 0.73 1.48 4.10
. roots
ah Ch . o | abnormal shoots and nodes normal leaves, medium callus; ne
0.2 0.3 5.63 0.73% 1.38 467
: 1001s
be b . | abnormal shoots and nodes,normal leaves, many catlus, no
0.4 03 3.63 072 142 4.66
roots
c b c | abnormal shoots and nodes,normal leaves, medium callus, no
0.6 03 200 0.94 1.63 4.09
: roots
b b . « | abnormal shoots and nades,normal leaves, nedium callus, no
0.2 0.6 8.00 1.07 1.60 466
roots
. C . o abnormat shoots and nodes,normal leaves, medium catlus, no
0.4 06 3.00 101 1.75 3.3
. roats
¢ 5 . | abnormal shoots and nodes,normal leaves, miany callus, no
0.6 0.6 1.88 0.92 1.55 4.63
) roots
V., (%} 83.15 HEED! 31.62 3574
F-test *# *-r L *E

*" significant at P < 0,01
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MS MS + BA 0.2 mgl’ MS +BA 0.4 mgl” MS + BA 0.6 mg) MS + BA 0.2 mgl”

+GA, 6;bmgl” +GA, B.tmgl” +GA, 0.1 mgt" +GA, 03 mgl”

MS + BA 0.4 mgl” MS + BA 0.6 mgl MS +BA 0.2 mgl” MS + BA 0.4 mgl” MS + BA 0.6 mpl”

+GA, 0.3 mgl’ +GA, 03 mgl” +GA, 0.6 mgl’ +GA, 0.6 mgl” +GA, 0.6 mpl”
Figure. 2 Effects of BA and GA; on MS medium on shoot formation of cassava
(Manihot esculenta Crantz : cv. Rayong 72)

Pnmmduddeiuddniugszens 7 swidoslueTmamaigas MS Min TDZ arsndudy 0.02
fednfudedns dhunen 6 Ty udnsduuemsudegns Ms Aidu BA adidu 0.2, 04 uae 0.6 Tadniy
doans Smiu GA, AHVDLTY D 1, 0.3 uat 0.6 Jadniuredny Wuan 10 e (Ieens Subculture nine 2 AamA)
wuildnnusen anugenen $unuderosen wazsnuly Atenuumnsatuaeiitddnbenest (Table. 3)
Imﬂﬁn"mm‘im'numu*uamlmsl.gmuua'mwumqm MS Tidin BA Arandardiu 0.2 Tadnfudedng ity GA; mmadiudu
0.6 fiaAnfudedes Wennuyenndugsaaminiy 21.00 sen uibivanaiudiu Foaputed Rausadadiuaunin
usilal\ingsn (Figure. 3 H) %ﬁ@tmﬂﬁiwaﬁuﬁuﬁ'au%’aﬁmeéYawummsu%qqm MS AFn BA pyadudu 0.4 uay
0.6 Tadnfurodns sy GA, ALty 0.6 Tindniuseding Tsnnuganadomiifu 19.75 uay 17.38 pon
audfu warvuemIsulisgas MS ﬁ'l:iL%‘ma1imuqnn'ﬁm%:y,Lﬁuim'lﬁs‘iwmwammﬁw’hqmﬁwﬁu 1.00 san
wailiarmgiuen Snnutedasen uasdnmily fogegainiy 2.10 lwufiums 5.25 e uar 6.13 Ty amdwiy

v G dew o ' ] vy m W | s v .
Tnglpvanuariuisidnunsund uitodaudned hiinuaedauiifasindsunudnlos (Figure. 3 A)
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Table. 3 Effects of BA .aﬁd GA; on shoot formation from the explants of cassava
{Manihot esculenta Crantz : cv. Rayong 7) after 10 weeks on solid MS medium.

Number
BA A Nurnber | Shoot of Number
o ;1 of height | nodes of General characteristics
m m i

$ $ shoots {em.) per leaves

: shoot

. s a R normal shoots and teaves, abnorral nodes,no caltus, a little

5 0 1.00 210 5.25 6.13

: roots
) b '.bc b b normat shoots, abnormial nodes and leaves, many callus, no
0.2 0.1 8.38 1.10 2717 3.47

: roots
04 01 525" O.de 230" 307 abnormal shoots, nodes and leaves,medium callus, no roots
0.6 0.1 475" (It.85:°ﬁ 1.99% 269" abnormal shoots, nodes and leaves,many callus, no roots
02 0.3 813 1.11% 2.30° 3.09° abnormal shoots, nodes and leaves,many callus, no roots
0.4 03 1.13° 0.83° 144 263" abnormal shoots, nodes and leaves,many caltus, no roots
0.6 0.3 2.001;: 0.78d 1.3éd 2.96b abnormal shoots, nodes and leaves,many callus, na roots
0.2 06 21.00" 1,16b 2.83° 340" abnarmal shoots, nodes and leaves,many catlus, no roots
0.4 06 19.75° 0.95‘“d 2.41% 347 abnormal shoots, nodes and leaves,many callus, no roots
0.6 0.6 17.38" 1.03'hcu 208" 3.18b abnommal shoots, nodes and leaves,many callus, no roots

CV. (%) 70.93 25.40 27.25 33.25
F-test *H -x-n: o P
** significant < 0.01

M$ MS + BA 0.2 mgl” MS + BA 0.4 mgl” MS +BA 0.6 mgl’ MS + BA 0.2 mgl”

+GA, 0.1mgl’ +GA, t.imgt’ +GA, 0.1 mgl” +GA, 0.3 mgl’

MS + BA 0.4 mgl” MS+BA 0.6 mgl’ MS + BA 6.2 mpt’ MS + BA 0.4 mg}' MS + BA 0.6 mgf "

: ) ‘ . '
+ GA, 0.3 mgl” +GA0.3 mgl’ +GA, 0.6 mgl’ +GA, 0.6 mgl +GA, 0.6 mgl”

Figure, 3 Effects of BA and GA; on MS medium on shoot formation of cassava
(Manihot esculenta Crantz : ¢v. Rayong 7).
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mnmsmamLf]ui’r{ﬁ'}%’&mmiq%uahm‘faﬁuﬁnﬂwé’aﬁ'uészaaa 5 53889 72 UAEIEUDY 7 demnndedy
arswATERS MS Mda TOZ mnndudiu 0.02 fiadinurodns (una 6 Tu uEninnunedseiueisudgas MS
fufin BA uaz GA, Tuuutnsineg My wuhiudaudeiudymdotugssans 5 uuotmsude MS Mdu BA aududu
0.6 waz 0.4 fadniudodng Sy GA, mamdudy 0.6 fedndusofns munsedmhliiinseneddlfggauay
FoRINYINY 33.50 uay 21.50; gon sy Jendondefuluiugazens 7 nutdududelidmusminue iy
ans MS Ay BA ATIdId 0.4 was 0.6 Tadniurodns autu GA, Avandindu 0.6 fadnsusiodns THdnuueas
wigsosmmnii 19.75 uay 1?.?38 sam pdidy Tnefifudiudeiiud dendsiugssons 7 uuamsges MS Fdu BA
At 0.2 Tadnsusadns Samiy GA, arwdudu 0.6 afndudedns Wdnnuvoawiugedn 21.00 von auiy
T lndudiudzudiudsvess 5 uasseees 7 fimsmevaunwegaromsduiunsdmienfiedrenfsfiufouy
BIMTINT MS A 8A avunduiiiluting 0.2 — 0.6 Tadndisiodny Taufy GA, 0.6 fadniudedns dmeandosiuns
maaeIDs Basdeo, et al., (1996) uiluWudsyens 72 msmauaunwiaemsges MS fitfiu BA mundudu 0.0 Tadin
fodns iy GA, mmviiu'ﬂ'uio.l fadnfusodes WS wonsenmdngegaiinty 6.88 sen Sudufhidunediiiy
dzviilusaviuiinmevauowioamduiuresasaugunisisyiviafiuandreiunsiounlifunnavaue
Wiy %ﬁﬁamﬂﬁmﬁwmmjaawm Basdeo, et al., (1996) &5manilih mnmswndssdududoiiudsmdig
GC 1 - 56 fletmhwsalasiBudndeunudeduomameigns MS Tidn TDZ sty 0.11 - 0.22 llasluand
W 6 - 8 $u udietudnidernmzdruemsudagns Ms Mfiu BA At 2.2 lalasTiand Sawffu GA,
bty 1.6 lilasluand 702 avnsefulitududeiinsusefuasipundunguvesnuayimuniuven
ifewduuiretudmdoatemisiminng 2 faw Wuier 8 duani wudnludug 6C 1 - 56 Tiuusenatads
WA 31.50 yoaraiudute uarlufufiudnlsmdstug 8n 7 g Suwliinsmouausadudeniu wazifioRansan
famsnwdssiudndoiiudnsndaiudseons 5 warsvoas 72 vuemnsudegns MS Alhvangaruauniseiypiule
ﬂmaﬁﬂﬁﬁuﬁwﬁaﬁm‘sﬁ’mu'1*?r'l,fvsﬁauﬁ’uﬁammsmﬁmﬂamtaﬂwnﬁ ldiBnunadauaifingtn 4usn (Figure, 1 A,
27 ustuviugszees 7 ssfimuiansnadniey Avtudrudaansainvesuarluund lidausadaudifinsndnm
w@niiae (Figure. 3 A) a’m;ﬁaammﬂﬁﬂ%wamqaﬁmuqwmm’%:yLﬁuimﬁﬁaq"lu*‘ffuehuﬁwsﬂuizﬁuﬁmmzaulumﬁ
ﬂﬁsﬁﬂiﬁtﬁﬂi}ﬂf‘T’ILﬁﬂ‘i'lﬂLLa:ﬁEiﬂ:LEi?mn"l‘igﬁﬂ'l')'uaﬂ'i']ﬂiﬁ (Gasper and Coumans, 1987) wisluiilaidevasiudiuda
ﬁuﬁwwﬁaﬁ‘szﬁ’wmmsmuqﬁan"rm%tyl.ﬁuiﬂ'l,unﬁuaan%uﬁuﬁm'lﬁmnehuaamagjLﬁmwaﬁiam‘mssﬁunmﬁmm
@anad, 2506) uazfleRnrsanfamsmiedysdudbudeiudiusudnis 3 anefug vuownsudeges MS fdu BA
$2ufU GA; Tusysiusngg i wuironfifidnuniedod Fegsliamnsnlvoenididnunsunild Fdnoiludobiu GA,
axinavilroenuaztousnldeitniioen LT nHANTIIARBIRSILWLAN GA, Ay 0.1 - 0.6 SaBnureday Jelif
UsgavinmlunsBadoussidedldimneaisibiaaniafadetudswdndodoannsieiudndeaesiwild
*‘fj’\aamﬂummqé’ugﬁmmmmi‘%uﬁm A, AR naaniuluhifraromsnssdusauayorslaumarnmssiite Ga,
hitdl#3Enseudld3imeiteinde mstdagemsiedaineemulii ca, srgaudysydvisamsm 90 wadidud
wivniehide Seoraduaveliuiinn Ga, 0.1 - 06 fadiniudedns hillkaremsBadeuasdomowendiudnsnds

= R 4
Tumsnsdssilobensl
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