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Abstract

Application of plant growth regulators :Auxin with adenin to increase the potential for
cassava somatic cell induction. In this experiment; 3x5 factorial in Completely Randomized
Design (CRD) 4 replication 2 factors (cassava varieties : Rayong 11, Rayong 86-13 and Huay
Bong 80. Growth regulators :Auxin group: Types of auxin (2015) Concentration of auxin (2016-
2017) used with growth regulators :Cytokinin: Adenin 2 mg/l. Competence for induction to
callus from cassava bud of 3 cultivars Rayong 11, Rayong 86-13 and Huay Bong 8 0 on
induction media containing 5 auxin types, had 2 auxin types (picloram and dicamba) could
induced to callus more 60 percent of cassava buds. Level of auxin concentration; induction
media containing since 30 uM 2 auxin types could induced to callus more 60 percent of
cassava buds.

Factors to somatic cell from Thai recommended varieties open-pollinated embryos

in cassava breeding program. In this experiment; 4x5 factorial in Completely Randomized
Design (CRD) 3 replication 2 factors (cassava varieties (hybrids of 2015) : Rayong 2, Rayong 5,
Rayongl1 and Rayong 60. Growth regulators :Auxin group: Types of auxin (2015)/
Concentration of auxin(2016-2017) . Competence for induction to callus from cassava
embryos of 4 cultivars Rayong 2, Rayong 5, Rayong11 and Rayong 60 on induction media
containing 5 auxin types, had 2 auxin types (picloram and dicamba) could induced to callus
more 65 percent of cassava embryos. Level of auxin concentration; induction media
containing since 30 UM 2 auxin types could induced to callus more 65 percent of cassava
embryos.

Factors to somatic cell from Thai recommended varieties open-pollinated embryos
in cassava breeding program. In this experiment; 4x5 factorial in Completely Randomized
Design (CRD) 3 replication 2 factors (cassava varieties (hybrids of 2015) : Bathang, CMR50-73-
6, MCub8 wag MCub23. Growth regulators :Auxin group: Types of auxin (2015)/ Concentration
of auxin(2016-2017) . Competence for induction to callus from cassava embryos of 4
cultivars Bathang, CMR50-73-6, MCub8 ag MCub23 on induction media containing 5 auxin
types, had 2 auxin types (picloram and dicamba) could induced to callus more 67 percent
of cassava embryos. Level of auxin concentration; induction media containing since 30 uM 2

auxin types could induced to callus more 67 percent of cassava embryos.
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Abstract

Application of plant growth regulators :Auxin with adenin to increase the potential for
cassava somatic cell induction. In this experiment; 3x5 factorial in Completely Randomized
Design (CRD) 4 replication 2 factors (cassava varieties : Rayong 11, Rayong 86-13 and Huay
Bong 80. Growth regulators :Auxin group: Types of auxin (2015) Concentration of auxin (2016-
2017) used with growth regulators :Cytokinin: Adenin 2 mg/l. Competence for induction to
callus from cassava bud of 3 cultivars Rayong 11, Rayong 86-13 and Huay Bong 8 0 on
induction media containing 5 auxin types, had 2 auxin types (picloram and dicamba) could
induced to callus more 60 percent of cassava buds. Level of auxin concentration; induction
media containing since 30 pM 2 auxin types could induced to callus more 60 percent of

cassava buds.
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taded 2. Ao vilavesansarugumsatadul 5 vila Asedu 30 lulaslud @2558) wax
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HaN13398 wazafiusiewa (Results and Discussion)
nnsnaaeslul 2558 Wedlleediudeidesaso1n1snin siualsAIuANnIg
WIAulanguean@una 5 41 Lok indoleacetic acid (IAA), naphthaleneacetic acid (NAA), 2,4-
D, 2-methoxy-3,6-dichlorobenzoic acid (dicamba) ag picloram Wu31 2ITNANITANANT IAA
& A | 1Y) I3 Y] ' ! Aa a .
Watelaulinsimunluwaada wilin1suaneantazsIn @1 m15NEN15HN NAA, dicamba,
picloram uag 2,4-D Insimundusaada Weodasizinieadfinuin 01msniuasauaunig
WiRvlnnguaanduis 5 ¥ila danuuanasegielideddn Ineaunsaudslaidu 3 nguluwg Ao
oA o o v A A o I3 ) ya A 1Y) = v v .
nqunanusatnihiideeiauiluwaadalid @uaadanisuinnindovas 60) laua dicamba,
. oA o o v & A [ [ [ ¥ 1 = ¢ @ s a
picloram ag 2,4-D nauiauisatnirliiieeimunduiaadalauisdin @wWesigudnisiina
weadauInnINFosaz 20) fie NAA waznguiiliausadnilinledeimunluunadals fa 1AA diu
Wugilotundinsgiiiomiauwannsenieiugiunimeass wud wanlalidanuuaniamg
atn warseninieasiuiugnuunnaaeldiufduniusiu (Tablel.1)
Fea1nn1snnasslafndanaisaiuaunisiasyiivlangueandu 3 vila laun dicamba,
picloram wag 2,4-D lunaasslulsenn
Table 1.1 Effects of 5 auxin types on the induction of cassava callus (percent) from 3

Thai cassava explants.

Types of auxin (30uM) Average of
Cultivars .

IAA NAA Dicamba Picloram 2,4-D cultivars
Rayong 11 0 23.0 62.5 68.5 72.5 45.3
Huaybong 80 0 36.5 63.0 73.5 725 49.1
Rayong 86-13 0 36.5 64.0 715 71.0 45.3
Average of

0d 320 c 63.2 b 71.2 a 72 a

auxin types

cv 38.63

Note: Means followed by the same letter are not significantly different at 5%

| A o & A ' v X aa a

nnsneasstud 2559 wWeunlolediuteliesaia n1sninisiuansnIuaAunig

Wi Aulangueendulawn 2,4-D, picloram wag dicamba NTEAUAIUTUTUSN NUTIANLAEVD
) P ) o o v o ¢ v a
n1siaINToiduknadavodudUsndaiug sveed 11 seued 86-13 uavnisus 80 Maaadly
A a . A a [ f < 3 a (% 1% 1 1

1INANEIT 2,4-D way dicamba wiatieuldulasiGunnisiintaaaatad tIANULANF19NIe
a0n warsEnINsEAUAINTUYesEnsiuRug N maae kiU fduiusiu

wAklaiEUINTEAUANUTUTUYDIENS 2,4-D nuUesidudnisiinwaadananududy 60
lulaslug szanunsadnihbiinuaadaliunign seadun fe 45, 30 uay 15 lulaslud lnelieade



ogfifoay 79.6, 77.6, 72 Wag 63.9 muadu (Table 1.2)

waziflofisuansedumududuresans dicamba wuinvefiduinisiAnuaadaiianm
WUty 30, 45 way 60 lulaslua mmm%’ﬂﬁﬂﬁlﬁmLLﬂaé’alé’MWﬂaQIuixﬁULﬁmﬁ’mﬁam%mﬁw
n9ai sedaun Ae 15 lalaslud Tnefiraduegifesas 70.7, 67.7, 64.5 uag 54 muddu (Table
1.3)

d193gRT0 1M ITANET picloram WU THUGTIBUS 80 UAYTEED 86-13 amnsadnih
dodelifueadaldfininiugezees 11 wandlefieuansziuaududuvesans picloram wuin
WesiiudnnAnuaadafinnududu 45 uay 60 lulaslud annsadnilhAnuaadalduneglu
sERugITuiloUSoufiounieans sosaun Ao 30 way 15 lulaslug Imaﬁmmﬁ'aagjﬁ%’aaz 78.5,
75.6, 71.2 uag 58.4 MU (Table 1.4) Faanmsvmasslidnidenaismuaunsiaiydulangy
pandu 2 ¥iln lud picloram way dicamba Taudsziuaududusous 30 Tulasludiu wmegeu
Tuddaluiftevnseduiimnga

Table 1.2 Effects of different concentration of 2,4-D on the induction of cassava callus

(percent) from 3 Thai cassava explants.

Concentration of 2,4-D (uM) Average
Cultivars of
0 15 30 45 60
cultivars
Rayong 11 0.0 65.3 72.5 76.1 79.8 58.8
Huaybong 80 0.0 63.1 72.5 79.1 80.5 59.0
Rayong 86-13 0.0 63.2 71.0 7.7 78.4 58.0
Average of
0d 63.9 720 b 77.6 ab 79.6 a
concentration
cv 25.45

Note: Means followed by the same letter are not significantly different at 5%

Figure 1.1 Development of callus from cassava buds : 2,4-D
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Table 1.3 Effects of different concentration of dicamba on the induction of cassava

callus (percent) from 3 Thai cassava explants.

Concentration of dicamba (uM) Average
Cultivars of
0 15 30 45 60 .
cultivars
Rayong 11 0.0 48.1 62.5 67.5 68.6 49.4
Huaybong 80 0.0 56.1 63.0 66.7 68.7 50.8
Rayong 86-13 0.0 57.8 68.0 72.8 74.6 53.9
Average of
0d 54.0 c 64.5 a 67.7 a 70.7 a
concentration
cv 37.84

Note: Means followed by the same letter are not significantly different at 5%

Figure 1.2 Development of callus from cassava buds : picloram

Table 1.4 Effects of different concentration of picloram on the induction of cassava

callus (percent) from 3 Thai cassava explants.

Concentration of picloram (uM) Average
Cultivars of
0 15 30 45 60 ;
cultivars
Rayong 11 0.0 55.6 68.5 71.7 75.3 54.3
Huaybong 80 0.0 58.1 735 79.2 80.9 58.2
Rayong 86-13 0.0 61.4 71.5 75.8 79.4 57.7
Average of
. 0d 58.4 c 71.2 b 75.6 a 78.5 a
concentration
cv 21.26

Note: Means followed by the same letter are not significantly different at 5%

Figure 1.3 Development of callus from cassava buds : dicamba
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1nNsnaaediul 2560 LiaﬁwﬁaL?Jaéau%’amaaﬁuﬁiwaq 11 59804 86-13 Uag MUl 80
mLﬁymaqmmsﬁﬁmilﬁumimuqumiLﬁ]‘%iglﬁuimmjuaaﬂ%ulﬁlm picloram way dicamba fisz#iu
aududuiious 40-70 TulasTuad wudn fustudiusndais 3 wus Weldesuuemsiifinigdy
a1smuANnsieTyAvlanguoondusinfvarsesatuiiaadudu 2 fadnsudedns 1Wuan 3
HUn9h nuiAadessrisiuduesnsitmuanidodedunada lugnsomsiduansnugunis
Ww3gLAule picloram way dicamba WAANLANANAUNINEDH KAZTENINTEAUANUINTUYDIENS
fAuiugithsnmeaeslsifiufauiusiu wideifsuiusefuaududuvesaseuey picloram wu
fnudutu 60uagso lulaslud gnifmunduunadaliinniian sesasn de 70 lulaslud uas 40
lalastud Imaﬁml,aﬁaasuiﬁ%aaaz 81.9, 79.0, 77.6 wag 75.6 Muasu (Table 1.5)

LazgaseINsTANAsAIANMIITaRAuln dicamba Weltsuannszfumudduresans
muAn nuiweadananududy 60 waz7o lulaslud gritamnduuradalduiniian sewman fo
50 llaslua way 40 lulasiud Imﬁﬁ%a?{ﬂagﬁ%@aaz 83.9, 81.7, 80.6 way 77.3 Aua1nU (Table
1.6)

Table 1.5 Effects of different concentration of picloram on the induction of cassava

callus (percent) from 3 Thai cassava explants.

Concentration of picloram (uM) Average
Cultivars of
0 40 50 60 70 ;
cultivars
Rayong 11 0.0 0.0 77.3 79.5 83.4 79.5
Huaybong 80 0.0 0.0 75.3 77.4 79.7 77.1
Rayong 86-13 0.0 0.0 74.3 80.0 82.7 76.3
Average of
. 0.0d 75.6¢ 79.0ab 81.9a 77.6bc
concentration
cv 13.36

Note: Means followed by the same letter are not significantly different at 5%
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Table 1.6 Effects of different concentration of dicamba on the induction of cassava

callus (percent) from 3 Thai cassava explants.

Concentration of dicamba (uM) Average
Cultivars of
0 40 50 60 70
cultivars
Rayong 11 0.0 77.0 81.3 85.8 84.1 65.
Huaybong 80 0.0 76.5 80.1 82.4 79.9 63.8
Rayong 86-13 0.0 78.3 80.4 83.6 81.2 64.7
Average of
. 0.0d 77.3C 80.6b 83.9a 81.7ab
concentration
cv 10.67

Figure 1.4 Effect of cassava buds: Growing of the embryo from 0 UM (left); callus

from

Note: Means

followed by the same letter are not significantly different at 5%

aqﬂwamswwaamm%’aLauawuz (Conclusion and Suggestion)

NNTNABDI Lﬁ'aﬂwLﬁal,?iaﬁau%amaaﬁuﬁﬁwm 11 52009 86-13uay HuUT 80 U LHBIUY
o1nsiinsiAnansauRuMssyRlanguesndu 5 viin aziley 3 vila Ae 2,4-D, picloram uaz
dicamba fiansnsadninlhidedestudvzndnduunadaldunnniidesas 60 usans 2,4-D et
ediumsupadaldumagaunstniiliian cotyledon luidasduaziinsimundu cotyledon
1¢oendn picloram war dicamba F5luUf 3 Favinsmaaeuluansidies 2 ¥iia Tneagliyh 2,4-D
lglunismeans

dusziumududuiivnzaunuin seduauduty dws 30 TulasTudduly szanunsa
FninlAAauAasalauinnindesay 60
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fanssui 2 msAnwrtadenistnirdnazliiawadlauninvesgnuaniiudusnas

Factors to Cassava Somatic Cell from Embryos in Cassava Breeding program.

ya o
W38
u
NawIn WIATUAN  TUAS MaATYgay  Useiie 1oaiey

Kulachart Nakchantuk Jinnajar Harnsetasook  Prapit Wongtiem

AdAgy (Keywords)
Judlenas wadleanfin asaiuaunssydiule 9andu Anny

Cassava Somatic cell Growth regulators Embryo

UNAnED

ns@nwdadenisiiawadleandnaindnnzvesgnaasdaainduuliudivsndaiuguug
Tuuszmelnglunisnaaesd MawnunIsMAaoILUY 4x5 factorial in Completely Randomized
Design (CRD) 9147 3 glpedl 2 J9ds Ae Wugudenda loun szeee 2, 52804 5, 55809 11 uas
2889 60 MU viiavesansmuANNISAsRUlangueandu 5 vila (U2558) Lagseauadnuidutduyes
asmuaumseiyiulangueondulas 5 sedu 2559 uarl2560) wui WlothAnnzveaiug
3¥E09 2, 53009 5, 53099 11 LazIzead 60 :mLﬁym‘uuawmiﬁﬁmﬁlﬁumsmuammﬁLﬂ]’%zytﬁuimmj'u
98n%u 5 ¥ila dziley 2 vila Aw picloram Uag dicamba fanunsadninlisnnsiudendaiu
wpadaldunnninfesas 65 drusziuanududuiienzaunuin seduaududu daus 30 lulas
Tl szanansadniliAnunadaldunninfesay 65

Abstract

Factors to somatic cell from Thai recommended varieties open-pollinated embryos
in cassava breeding program. In this experiment; 4x5 factorial in Completely Randomized
Design (CRD) 3 replication 2 factors (cassava varieties (hybrids of 2015) : Rayong 2, Rayong 5,
Rayongll and Rayong 60. Growth regulators :Auxin group: Types of auxin (2015)/
Concentration of auxin(2016-2017) . Competence for induction to callus from cassava
embryos of 4 cultivars Rayong 2, Rayong 5, Rayongll and Rayong 60 on induction media
containing 5 auxin types, had 2 auxin types (picloram and dicamba) could induced to callus
more 65 percent of cassava embryos. Level of auxin concentration; induction media
containing since 30 uM 2 auxin types could induced to callus more 65 percent of cassava

embryos.
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unin (Introduction)

Hud1Ugnds (Manihot esculenta Crantz, Euphobiaceae) Dumafive visuariondany
(El-Sharkawy, 2003) ?z'fa@uéﬁ%’aﬁﬂiisaaqﬁmslﬁué’ﬂmL%@Wuqﬂiimﬁuﬁwﬂwé’a Tnglasuunain
@iuémwmmm%w (International Center for Tropical Agriculture 38 CIAT) ﬂ;l'jwmw 628 ﬁuﬁ: Tu
anmdasnide Tasrudsndsunalaaeuds lunssnuiimeidsaieibo udwhmsiiedgnoang
anmutas Sndruvdafulilufesfdinanzisaiede qusiseinlisees

Jagtuiinsfnwidwundnvaeiugnssulaedugiu-assinervesiudiUendluilas
nuTTugaudideiivlisvees Idgudeyaiauysaiudn $1uau 200 Wus lng3Bnsduunauman
983 International Plant Genetic Resources Institute (IPGRI) n135Ussifiunusoanidu @ 2 913978
fio hausnusziliudnwaziilonny 3-4 Houndsugn il 10 dnway fail Snwauzduensou vufiven
gou sUawdulunats vendulunans mnuenfuly guvesdludivihfudiu dfuly $nou
wanuuwsuly pmeawsiulunans wazauniausiilunans 4 2 Ussiudnuvaluszosfiuife
dlofusiudusndiengld 12 Wou $1uu 31 dnwas il dnurdvendou tuilvenseu FU9usY
Tunans dvesdulunans mnuendlu guvesiuludivihdudidu dAulu Swiutanvuusivly
Armgnuktlunans auniausiulunans sesronfivisunssresia n1siidavesia Snvuriauen
vowhdwuidedu Adonduuenvewh nisvaedeuesindunen Adendulurewh arwenn
selumsseniFondulu Adoves uanefidudutlusian (nawm, 2557)

mnguteyadafunmzinideldinsdndendeiugnssuiifdnumse wu nay

[ Y]

anwaznsen Wesdudula Wiy Weiludeyalunsdndenldidure-udludunsunisuiuuy

v 6w o

NuUSL U UL A

)
WodiudUsndaiugnialasunisfusesiugual deslinslddadenunun vieunus uas

s A

segaalunsnanvieuiug iWeiuusunalilauinne saumsenaiidymiulsatasiuasyiians vl
Tindavieuiuglitionas iy Sulusrdodiunannuiiugiuduzndsivaenlsn weldlugudnduy
nsldmaianunizidsaidedolunadenuisdunisuidayninisssuinvedsanazuuasiu
d1Uends Ineuniinisveneiuglaeviouiusiidnsidiu 1 sie 10 wireluagldiunduiuuinlunis

] v 6 d‘ le’ dgl’ d‘ (% LY J | A & v
veevieuiug luragnnsnzidsalegoaunsaveteiugludng Useunn 1 de 64 wised Fed
Hudtesuarlidiiieans ninden1svengiugluluags uludn1susulseiugdudiendend

(% !
[

a ] v sou o U av vy v A 3 ] a Ay a @
SZJUG]E]Uﬂ"ﬁNamwauwuqﬂuaqﬂgﬂaﬂmlﬂﬁ]’]ﬂﬂ']iﬂ@lLa@ﬂLma@@jﬂmﬁuiuumagﬂ NODILFYNILIATLAY

e

wilun1svenevieuiugiiduTinaniemesenisnageuaeiug dalunisldmadaadlounsn 39

o =)

Jumadenuiislunisvensiuguuuiseriuuas lausunamnn

52108U75798 (Research Methodology)
Aanssugasdi 2.1 n1sAnwdadenisiinwadlaunfnaindnnzvasgnuautal
2558 angumiiudUzuaauuusilulssnalng
ANUHUNIINAADILUY 4x5 factorial in Completely Randomized Design (CRD) 311U 3
1 Tnedl 2 Jade feil
tadei 1. Ao ugiudznds Ioun seoes 2, svueq 5, swed 11 uazsees 60 lnevilvieg
Tuanmdaenide neuhnsmadey


http://onlinelibrary.wiley.com/doi/10.1111/j.1364-3703.2010.00700.x/full#b4

15

tadoi 2. fle viavesansmunumsaTgAuln 5 vila @2558) uazszdumanduiuvesans
muaunsasydulangueanduday 5 sedu (92559 warli2560) fidwmarilhdeiedudusvas
Juwnada

Ranssugesd 2.2 msAnwrdadensiiawadlounAnandwazvasgnuaudal 2558 aan

Fuwsidewugnasuiudusvdaiusildlunisusuueiusgsiuay 4 aewus

MNUNUNITNAABILUY 3x5 factorial in Completely Randomized Design (CRD) 31u3u 4
%1 Tneil 2 Yoty fil

tladei 1. fle Wusshudiuzvda léun Bathang, CMR50-73-6, MCub8 Way MCub23

Hadedl 2. Ao vilavesasmuaunsaTadAuln 5 vile fiszdu 30 lulaslud ©2558) uay
syiuauItitusaImuaunsaLiulangueandulay 5 seiu (M2559 wazl2560) Ndwayh
Tilaesudsndniuunada Ingldsmfudiuarsmuauniaaigydviandulelslaiu 1dud
adenine 2 adiniusodng

Nan13338 wavaAUsnena (Results and Discussion)
fanssun 2 nsAnwrtdadenstnirdnazlifawadlamnfnvesgnraudiudusvas

nsMAasil 2.1 MsAnwtademainwadlvunAnandnnzvasgnuauad 2558 a7n
Aunidudruznaaiuguusiiluussmealne
mnnsnaaeslul 2558 Wothwdafiiunisensndeuarlaifinsvudoudesuas

LUATLSY mL‘gawumm'ﬁﬁﬁmi@maﬁmmumiw%mLauimﬂduaaﬂ%uﬁga 5 i laun
indoleacetic acid (IAA), naphthaleneacetic acid (NAA), 2,4-D, 2-methoxy-3,6-dichlorobenzoic
acid (dicamba) wa® picloram WU31 819N THNAT IAA waz NAA wialdfinisneuauese
asmuaNnsiaiyAulaae dweimsifinisidu dicamba, picloram uag 2,4-D Innswamudu
unada Wolinsgsinisadfnut osfiinanseuaumaaigdulnnguoonduia 5 wia fanw
uanesegsiitfoddy Tnsanansouddléidu 2 ndulng fo nuflanunsadmilhdedewaunu
waadalds Eefduruaadanasuinnii 65 Weddusiuly) leun dicamba, picloram wag 2,4-D
nauil wagnguitlianansadninlmdeeiunfueadald Ao 1AA uaz NAA

Hleudszend2 sv8045 539091 1UAYITERI60 UILENIATIZRLADITMIALLANA
sevieiuglunisvaaes wud wadldlifanuuandiansadn uazseninwdaansiuiugiigian
vaaodlifiufduiusiu (Table2.1)

Feduannisvaaesi annsausnarsmuaumaeigivlandueenduiiannsadminliie
wpadals & 3 ¥da Av dicamba, picloram wag 2,4D Tnewa 4 W ART2e092 38045 Svuaelluay
5289360 Winadenndasiu uiuaadadiindshiaunsovenisnininwadlesnfinfiauysalléiamun
wHonhnadsugasevnaitenssiulunadaiandusadlvininluduneusely
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Table 2.1 Effects of 5 auxin types on the induction of cassava callus (percent) from 3

Thai cassava explants.

Types of auxin (30uM) Average
Cultivars IAA NAA Dicamba Picloram 2,4-D of
cultivars

Rayong 2 0 0 64.7 713 4.7 42.1
Rayong 5 0 0 65.3 2.7 76.7 42.9
Rayong 11 0 0 68.0 72.0 74.0 42.8
Rayong 60 0 0 69.3 713 72.7 42.6
Average of 0c 0c 66.8 b 71.8 ab 74.5 a
auxin types
cv 49.96

Note: Means followed by the same letter are not significantly different at 5%

nnsnaaesiul 2559 Wiethdnazdudivsnaniuguusinlulssinalnens 4 Wug undes

‘UummsﬂﬁmiLﬁmmsmucﬂmmiLQ%auJLaUImmﬂmaﬂ%ulﬁLm 2,4-D, picloram wagdicamba (Table
a [ v v | 1 1 d' (% (% ) [ CY
2.2-Table 2.4) N5¢AUAINULYUIUAIY) NUTIAURAYYBINITWAUIINANALLUUILAAAAYDINY
drUzuaans 4 Wug T sveed 2, s28e3 5, 52803 11 uavszend 60 aglutas 55.4-58.0 Wesidud
WpAAenneataingy liianuwansieiu wagseninalinansiuiugnuiuieaseldiuduiusiu
dIUTEAUAMULNTUYRIETAIVANN SRS Y AuLandNeenTue 3 vlanldlunisnaaes Tinalunia
donAdBINU Ao @mTalenIzAuANUdNTY AYAAALAadald 2 Uselan A 1.) syaunaimisadn
WiliiAnweadalauin fie seAuaududun 30, 45 uaz 60 lulaslud Fudesidudnisiinunada oy
Tutae 72-79 2.) sgdufianunsadnihliiiaueasaladntios Ao seauanududun 15 lulaslud @9
¢ @ 12 a 1] K 1

Wesiudnsiiauaada aglurg 23-32

Table 2.2 Effects of different concentration of 2,4-D on the induction of cassava callus

(percent) from 4 Thai cassava embryos.

Concentration of 2,4-D (uM) Average
Cultivars of
0 15 30 45 60 ;
cultivars
Rayong 2 0.0 53.0 74.7 81.1 81.3 58.0 a
Rayong 5 0.0 43.7 76.7 82.0 83.1 57.1a
Rayong 11 0.0 44.4 74.0 79.8 80.0 55.6 a
Rayong 60 0.0 50.1 72.7 77.4 76.9 55.4 a
Average of
) 0.0c 478 b 74.5 a 80.1 a 80.3 a

concentration
cv 34.9

Note: Means followed by the same letter are not significantly different at 5%
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Table 2.3 Effects of different concentration of picloram on the induction of cassava

callus (percent) from 4 Thai cassava embryos.

Concentration of picloram (uM) Average
Cultivars of
0 15 30 45 60
cultivars
Rayong 2 0.0 217.8 713 79.2 79.5 51.6 a
Rayong 5 0.0 23.2 79.7 82.8 83.7 539 a
Rayong 11 0.0 30.4 76.0 78.5 79.6 529 a
Rayong 60 0.0 27.2 75.7 77.9 78.2 51.8 a
Average of
0.0 c 272 b 75.7 a 79.6 a 80.2 a

concentration
Ccv 28.11

Note: Means followed by the same letter are not significantly different at 5%

Table 2.4 Effects of different concentration of dicamba on the induction of cassava

callus (percent) from 4 Thai cassava embryos.

Concentration of dicamba (uM) Average
Cultivars of

0 15 30 45 60 cultivars
Rayong 2 0.0 39.5 68.7 71.0 71.4 50.1 a
Rayong 5 0.0 27.3 70.0 72.2 72.9 48.5 a
Rayong 11 0.0 28.4 717 4.7 75.2 50.0 a
Rayong 60 0.0 34.7 73.0 76.7 77.5 52.4 3
Average of

0.0c 325Db 70.8 a 737 a 74.3 a

concentration
cv 34.8

Note: Means followed by the same letter are not significantly different at 5%

Figure 2.1 Effect of Thai cassava embryos : embryo (left), callus from
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nNNnaesd 2560 erdnngzifudusndsiusuusirlulssmalnes 4 Wus andesuu
osAlinsiAnasaIvaunssyiulnngueenduliun picloram wazdicamba fszfuAIw
dudusneg wuidiedsvesmsiaunandwnzfunadavosiudsvdais 4 wug Tdun szes 2,
52899 5, 53889 11 uayszend 60 9glugag 55.5-62.9 wWosidud diodmsesivsananga Tdfinanu
uanenafy wazsewinswdnanstusiugiiameasdifiu fauiussiu duszduanududuvesans
muaunnaiaduTanguoandusia 2 wiedldlunisnaass Iikaaenndesiu Ao nisiuarsaunu
mstasuiuladaudseRuaaduty 40-70 Tulasluad ansnsednirdnngiudendiuguusdily

Uszwelnenia 4 siug liiunduweadalduinndt 67 wWesidud (Table 2.5 uay Table 2.6)

Table 2.5 Effects of different concentration of picloram on the induction of cassava

callus (percent) from 4 Thai cassava embryos.

Concentration of picloram (uM) Average
Cultivars of
0 40 50 60 70 cultivars
Rayong 2 0.0 73.0 74.3 75.2 74.7 59.4
Rayong 5 0.0 74.3 75.9 77.4 76.2 60.8
Rayong 11 0.0 73.7 75.1 76.7 75.8 60.3
Rayong 60 0.0 77.0 78.8 80.0 78.5 62.9
Average of
0.0b 74.5a 76.6a 77.3a 76.3a
concentration
cv 30.51

Note: Means followed by the same letter are not significantly different at 5%
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Table 2.6 Effects of different concentration of dicamba on the induction of cassava

callus (percent) from 4 Thai cassava embryos.

Concentration of dicamba (uM) Average
Cultivars of
0 40 50 60 70 cultivars
Rayong 2 0.0 62.7 63.9 66.2 64.6 55.5
Rayong 5 0.0 66.0 67.5 69.0 68.1 55.7
Rayong 11 0.0 68.7 70.2 72.0 70.3 56.2
Rayong 60 0.0 70.7 72.4 74.1 72.7 58.0
Average of
0.0b 67.0a 68.5a 70.3a 68.9a
concentration
cv 31.04

Note: Means followed by the same letter are not significantly different at 5%

Figure 2.2 Effect of Thai cassava embryos: Growing of the embryo from 0 uM (left); cassava embryo(middle);
callus from cassava embryo (right)
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nsmaaasdl 2.2 msAnwtadenisiiawadleanAnandnnzvasgnuanilial 2558 a1n

Fuwiewugnssuiudusndaiugldlunisuuseiugaiuau 4 aewus

nnsnaaeslul 2558 fetnudnfidiunislonsndeuarlifinsvudouidosuas
wuafide widssuuesiiininfsarsaivguninaigdvianguesnduii 5 i ldun
indoleacetic acid (IAA), naphthaleneacetic acid (NAA), 2,4-D, 2-methoxy-3,6-dichlorobenzoic
acid (dicamba) wa® picloram WU31 819SAANIHANAT IAA waz NAA waldfinnsnevauese
aseuANMSLasAulaae @auemsfiin1siAy dicamba, picloram wag 2,4-D fnisimundy
waada ieTinsginsadiinudt ewnsiinansauaumaesydulnnguesnduiia 5 wiin fa
unnesegsitfod @y Tnsanansouddléidu 2 ndulng fo nuilanansadmirlhdedewaunu
wradaldd @esduiupadanadsuinnit 65 wWesidustull) 1eua dicamba, picloram uaz 2,4-D
nawil wagnguitlianansadninlmdedeimunfueadald Ao 1AA uaz NAA

Lﬁaﬁﬂﬁ’uﬁj Bathang, CMR50-73-6, MCub8 WagMCub23 muaﬂimiwmﬁa%mmm
uAnAaszsauslunisaass wud wadildlifinuuansisnsad @ uavseninsuiaansiuiugi
W maaeslifiujdunusiu (Table2.7)

Frfuanmanaass anunsausnasmuaunsaiydulanguesndufiannsadniiliiia
whaadals i 3 ¥fim Ae dicamba, picloram wag 2,4D Tngis 4 Wug Av Bathang, CMR50-73-6,
MCub8 uagMCub23 l¥naaenadesiu wiaadaiAndsliarusovenismaiinwadlounin
anysalldianun wwfoshnmaudsugnsomafionssiulfunadaiauidueadlfnluiunoy
moly

Table 2.7 Effects of 5 auxin types on the induction of cassava callus (percent) from 3

Thai cassava explants.

Types of auxin (30uM) Average
Cultivars IAA NAA Dicamba Picloram 2,4-D of
cultivars

bathang 0 0 68.0 70.6 75.3 42.8
cmr50-73-6 0 0 63.3 71.3 75.3 42.0
mcub8 0 0 68.0 71.3 4.7 42.8
mcub23 0 0 69.3 71.3 75.3 43.2
Average of 0c 0c 67.2b 71.2 ab 75.2 a
concentration
cv 49.47

Note: Means followed by the same letter are not significantly different at 5%

NNIINAaeslul 2559 Lﬁaﬁﬁﬁwmﬂuﬁmwﬁqmﬂé}’umLﬁ?iyaﬁuqﬂisuﬁué{’mwé’qﬁuﬁjﬁiﬁi’f
Tunsufulgaiugsiuan 4 aneiug sndssuuomsfidmafuasmugunsssydulanduoondy
laun 2,4-D, picloram wagdicamba (Table 2.8-Table 2.10) ﬁisﬁummm’msﬁumm WUIIALRAY
vaansiandwnziiunaadavesiudiuzudaa 4 Wug 1¢un Ao Bathang, CMR50-73-6,
MCub8 wag MCub23 aglutia 48-54 1Wesidus Wolinzinisadauda Liflanuunnsnatu uas
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sa o

sendnagidaarsduiusniameaedddiufduiusiu druseduaududuvedansaiuaunig

3nAulanguesndusia 3 vlafillunisvaaes Winalunsaenndesiu fe aunsausnseiuadny
Wt MiliAeuaadald 2 Useian Ao 1) sefuilannsadniliAnueadaldinn fe sefuam
udui 30, 45 wag 60 lulaslud Favesifudnininuaada egflut 70-80 2.) seduflanansadnii
THAnunadalidnties fio szdunnadudud 15 lalaslud Gadefidudnisifnunada ogluts 27-
a8

Table 2.8 Effects of different concentration of 2,4-D on the induction of cassava callus

(percent) from 4 germplasm of breeding program embryos.

Concentration of 2,4-D (uM) Average
Cultivars of
0 15 30 45 60
cultivars
bathang 0.0 21.8 75.3 76.8 78.3 50.5a
cmr50-73-6 0.0 32.3 75.3 78.3 79.8 53.2a
mcub8 0.0 36.3 4.7 78.4 79.1 53.8 a
mcub23 0.0 37.7 75.3 78 81.2 54.4 a
Average of
0.0 c 32.1b 75.2 a 779 a 79.6 a

concentration
cv 29.7

Note: Means followed by the same letter are not significantly different at 5%

Table 2.9 Effects of different concentration of picloram on the induction of cassava

callus (percent) from 4 germplasm of breeding program embryos.

Concentration of picloram (uM) Average
Cultivars of
0 15 30 45 60 ;
cultivars
bathang 0.0 35.8 75.3 78.3 78.9 537 a
cmr50-73-6 0.0 21.4 71.3 74.1 75.6 48.5 a
mcub8 0.0 28.5 77.0 79.2 80.1 53.0 a
mcub23 0.0 23.5 75.7 78.4 79.5 51.4 a
Average of
00c 273 b 74.8 a 77.5a 78.5a

concentration
cv 33.9

Note: Means followed by the same letter are not significantly different at 5%
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Table 2.10 Effects of different concentration of dicamba on the induction of cassava

callus (percent) from 4 germplasm of breeding program embryos.

Concentration of dicamba (uM) Average
Cultivars of
0 15 30 45 60
cultivars
bathang 0.0 19.7 73.0 75.1 76.3 48.8 a
cmr50-73-6 0.0 20.9 68.0 74.9 75.6 479 a
mcub8 0.0 27.2 2.7 74.6 75.5 50.0 a
mcub23 0.0 27.6 75.0 76.5 78.6 51.5a
Average of
0.0c 236 b 72.2 a 753 a 76.5 a

concentration
cv 34.1

Note: Means followed by the same letter are not significantly different at 5%

Figure 2.3 Effect of Thai cassava embryos : embryo (left), callus from embryo (middle),

Growing of the embryo from 15 uM. (right)

MnNnnaesd 2560 ewAnnziudusndanduuiderusnssuudsvdaiusildly
nsUUUTIRUSS LA 4 aeusindssuuemnsiidnnfuansauaumaasydulanguoondy
18 picloram wae dicamba fisgduaududusingg wuianadsvesnisimuaindnnziiu
unadavasiiudUsvidaia 4 g 1éun Bathang, CMR50-73-6, MCub8 ay MCub23 aglurag
57.6-63.3 Wesldus einsizsimneadiind lifinnuuanneiu wagszninasiaansiuiugi
thamaseshififduiusiu dussduemududuresansmuauninaiagivianguesndusi 2
yindldlunisnaaes THkaaenadasiu Ao nisifuarsmuauninadyivlndudseduani
ity 40-70 lailasTuad annsndmirdnneduduendsnduuidorugnssusudusndaiusi
Tlunisusudguiugdiuau 4 aeiugiimunduseadalduinnii 67 wWesidus (Table 2.11
waz Table 2.12)
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Table 2.11 Effects of different concentration of picloram on the induction of cassava
callus (percent) from 4 germplasm of breeding program embryos.

Concentration of picloram (uM) Average
Cultivars of
0 40 50 60 70
cultivars
Bathang 0.0 76.3 78.4 78.7 78.2 62.3
CMR50-73-6 0.0 75.3 76.9 77.9 77.2 61.5
MCub8 0.0 4.7 76.9 7.2 76.8 61.1
MCub23 0.0 76.7 78.4 79.3 79.1 62.7
Average of
. 0.0b 75.8a 77.7a 78.3a 77.8a
concentration
cv 30.26

Note: Means followed by the same letter are not significantly different at 5%

Table 2.12 Effects of different concentration of dicamba on the induction of cassava

callus (percent) from 4 germplasm of breeding program embryos.

Concentration of dicamba (uM) Average
Cultivars of
0 40 50 60 70 ;
cultivars
Bathang 0.0 72.7 74.0 4.7 74.2 59.1
CMR50-73-6 0.0 70.7 72.1 72.9 72.4 57.6
MCub8 0.0 70.7 72.1 72.9 72.4 57.6
MCub23 0.0 77.3 79.4 80.0 79.6 63.3
Average of
. 0.0b 72.8a 74.4a 75.1a 74.6a
concentration
cv 39.36

Note: Means followed by the same letter are not significantly different at 5%

Figure 2.4 Effect of germplasm of breeding program cassava embryos: Growing of the

embryo from 0 uM (left); cassava embryo(middle); callus from cassava embryo (right)
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Table 4 Effects of different concentration of dicamba on the induction of cassava

callus (percent) from 4 Thai cassava embryos.

Concentration of dicamba (uM) Average
Cultivars of
0 15 30 45 60
cultivars
Rayong 2 0.0 395 68.7 71.0 714 50.1 a
Rayong 5 0.0 27.3 70.0 72.2 72.9 48.5 a
Rayong 11 0.0 28.4 T1.7 4.7 75.2 50.0 a
Rayong 60 0.0 34.7 73.0 76.7 77.5 52.4 a
Average of
0.0c 325b 70.8 a 73.7 a 74.3 a

concentration
Ccv 34.8

Note: Means followed by the same letter are not significantly different at 5%

Figure 2.5 Effect of Thai cassava embryos : embryo (left), callus from embryo (middle),

Growing of the embryo from 0 uM. (right)

NMAaesl 2560 Wethdnngudsndsiusuusiilulssmalnedts 4 g AU
mmWumﬁmumsmummimsmLmuimﬂamaaﬂ%ulmm picloram uazdicamba 7iszfuA21Y
udusinen wuirAnedsvesmTiANaNANAY Lﬂumaamamumﬂmaqm 4 g laun seeeq 2,
53094 5, 55009 11 Uarszued 60 oglurae 55.5-62.9 Wesidud lelnsvimeadiand lidau
uAnAafY Lagszmineiaansiuiugithumaasslifujduiusiu dusefuannduturosans
muaunnaiadulanguoendusia 2 wiedldlunisvaass Iikaaenadesiu Ao nisfvansaiunu
mstadauiuladaudseiuaduty 40-70 lulasluad ansnsednihdnnstudendsituguusdily
Ussinalnedia 4 stus Wiiandusaadaldunnndt 67 Wesidud (Table 5 waw Table 6)
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Table 5 Effects of different concentration of picloram on the induction of cassava

callus (percent) from 4 Thai cassava embryos.

Concentration of picloram (uM) Average
Cultivars of
0 40 50 60 70 .
cultivars
Rayong 2 0.0 73.0 74.3 75.2 4.7 59.4
Rayong 5 0.0 74.3 75.9 7.4 76.2 60.8
Rayong 11 0.0 73.7 75.1 76.7 75.8 60.3
Rayong 60 0.0 77.0 78.8 80.0 78.5 62.9
Average of
0.0b 74.5a 76.6a 77.3a 76.3a
concentration
cv 30.51

Note: Means followed by the same letter are not significantly different at 5%

Table 6 Effects of different concentration of dicamba on the induction of cassava

callus (percent) from 4 Thai cassava embryos.

Concentration of dicamba (uM) Average
Cultivars of
0 40 50 60 70 :
cultivars
Rayong 2 0.0 62.7 63.9 66.2 64.6 55.5
Rayong 5 0.0 66.0 67.5 69.0 68.1 55.7
Rayong 11 0.0 68.7 70.2 72.0 70.3 56.2
Rayong 60 0.0 70.7 72.4 74.1 72.7 58.0
Average of
0.0b 67.0a 68.5a 70.3a 68.9a
concentration
cv 31.04

Note: Means followed by the same letter are not significantly different at 5%

Figure 2.6 Effect of Thai cassava embryos: Growing of the embryo from 0 uM (left); cassava

embryo(middle); callus from cassava embryo (right)
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waqﬂwamimamu,az%’mauauuz (Conclusion and Suggestion)
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maneaesfldiudnsiudizvds Prausnimaasddliiudnsouiileny 2-3 daw IHiAnTam
nsimuvesudaliauysal luannsalinaaeulugnsonsiegld mennassdsldiuasunisiiy
wansfudendsiiong 4-6 dUasiuny mszimdndnnsiamnogsanysalivanzuAnmaaoenii
wWansouye 2-3 dUa9i (Figure3) wazidesannlunisrlensndewdesiudsndnewinmsvaaes i
mstudeudeuuaiidaiiusiuiunnn lutuneusndndsdinsldendfiuetelunisensde
Tneldanaundudu 10-20 lulaslua FserufTuzenvavdmarensadyiulavionsimunduwad
lgandinla (Figure 4) lnganiinansznuniaginismaassagingwglitunanisnaasdusuian

Figure A : Cassava embryo characteristics at 1 (left), 2 (middle) and 3 (right) weeks.

Figure B : Effect of antibiotic after the sterilization process to cassava embryo on induction media (left and

middle). Normal cassava embryo on induction media (right).
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