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Abstract

Studying the mass propagation of cassava by somatic embryogenesis. The objective
was to establish the primary and secondary somatic embryogenesis for mass propagation of
cassava by somatic embryogenesis to the regenerate somatic embryos in solid media and
liquid media. The study was conducted in October 2556 - September 2558 at in vitro
Laboratory of cassava in Rayong Field Crops Research Center, Department of Agriculture.The
treatment with the explants of Rayong 5, Rayong 9, Rayong 11 and Rayong 86-13. The
varieties were cultured modified MS medium 4 types. The result shown that all 4 varieties
could induced callus and somatic cell have percentages of callus between 93.33 to 100
percent. Percentages of somatic cells between 73.33 to 100 percent. Rayong 86-13 was
cultured medium supplemented with 2,4-D 6 mg/l combined with Adenine 10 mg/l in liquid
medium gave the highest number of embryos are 42.52 embryos. Finally set up the somatic

embryogenesis line for mass propagation.

Keywords: Somatic cell, Cassava, Callus, Embryogenesis, Rayong 5, Rayong 9, Rayong 11,

Rayong 86-13, Solid media, Liquid media
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10. HANSNARDILALATR
v fa v a <
nsafrseedEuiulgnAnwad luan a1 TLTILAZINAT
nsaswadisuAuvedlsufneadlumsuds wud dudsvdniug szees 9, szees 86-
13 way svepdll (@wzfudiude) auseadugadsuiuvedlaunfnld 17, 17uaz12 Wesidud

AU drutuduganwasdulullausatniiinwaalauinte (Tablel)

Table 1 The percentage of callus in Solid Induction Media.

Varieties/Explants Percentage of callus (%)
Leaves Nodes Shoots

R5 0 0° 0

R9 0 17¢ 0

R11 0 12° 0

R86-13 0 172 0
F-test - xx

C.V. (%) - 34.23 -

**Mean in the same column followed by the same letter are not significant different at p < 0.01 by DMRT

druluomsival wudl Fudde aunsoainwadsuiuvesleundinle Tududusndaiug
R86-13whiiu Fefliasidudviiy 17.0% uay Tudiugenaunsaadiamadisusuvedlaunle lu
fudsndsiugszendd, szees 86-13 uazszuns 5 Jsflesidudwindu 433, 20.0 uaz16.7 %

anuasuaIuTudnantuldanunsatninliAnwadleunfnte (Table2)

Table 2 The percentage of callus in Liquid Induction Media.

Varieties/Explants Percentage of Somatic cells (%)
Leaves Nodes Shoots
R5 0 0P 16.7°
R9 0 0P 43.3
R11 0 0P 0.0°¢
R86-13 0 17° 20.0%




F-test - *% *%

C.V. (%) - 26.3 579

**Mean in the same column followed by the same letter are not significant different at p < 0.01 by DMRT

IW1ZLR8edudIU Cotyledon iavene Stock wadisuduluanine nisuduaziviad

WO UANITINALAAS VDIV UAIUTUSIU WA MAINIWIZLAEIUUDINI5TNU (Induction

medium 4 §Ua1¥)

EN

PMNMTINILLABITUEIN Cotyledon iiae1e Stock LwaalsHAY YaeiudUsnaans 4 wug

of

oA Sudzndaniug sveed 5,58893 9, 53883 11 Uag 53883 86-13 WU JudUsnaans 4 Wug

9

¢ @

Wes@uAnIsinkARdaULTNEIN cotyledon Mnzidedluamnsdniingie 4 gas lulinnuuansni

N9Enm Feiiiasidudnisiinnradands 93.33-100% (Table3)

Table 3 The percentage of callus in different Cassava Induction Media after culture for 4

weeks.
Medium Percentage of callus (%)

R5 R9 R11 R86-13
2,4-D 6 mg/L (Solid) 96.67 99.67 100.00 93.33
2,4-D 6 mg/l (Liquid) 93.33 99.33 96.67 96.67
2,4-D 6 mg/l + adenine 10 mg/l (Solid) 96.67 100.00 100.00 96.67
2,4-D 6 mg/l + adenine 10 mg/l (Liquid) 100.00  99.33 96.67 96.66
F-test NS NS NS NS
C.V. (%) 7.31 0.87 4.15 7.97

NS =Not significant different

Wastguan1sNALad lou1AN YT Ua T UF1UHA 9898188991915 Maturation 4 dUaw
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v a v 6 1w o
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a9an 100% luewnsmailin 2,4-D 6 un./a,e1vnsudefidy 24-D 6 un./a + adenine 10 1n./a
LLazmmimmﬁLam 2,4-D 6 un./a + adenine 10 Un./a s?fﬂLmﬂ@mmﬂmmm%qﬁ@u 2,4-D 6 un./
8 (73.33%) duiudievduiugsseas 11 wud gIMIMMITIHL 2,4-D 6 Un/a  LarenIuT i
A 2,4-D 6 1n./a + adenine 10 un./a HiesidudnsiAnwadlusnfngsiign 100% Fauaneineain
9ISUS TRy 2,4-D 6 1n./a (80%) waliuanansaIne ATy 2,4-D 6 un/a + adenine 10
1n./8 (86.67%) dmUuS sv803 5 uarszeas 86-13 wuth mawneideduansdniii 4 gas

JAnuwpNEA9iuans (Tabled)

Table 4 The percentage of somatic cells in different Cassava Maturation Media after culture

for 4 weeks.
Medium Percentage of Somatic cells(%)

R5 R9 R11 R86-13
2,4-D 6 mg/\ (Solid) 9333  73.33° 80.00° 86.67
2,4-D 6 mg/l (Liquid) 93.33 100.00° 100.00? 86.67
2,4-D 6 mg/l + adenine 10 mg/L (Solid) 100.00  100.00° 100.00° 86.67
2,4-D 6 mg/l + adenine 10 mg/L (Liquid) 96.67 100.00° 86.67% 90.00
F-test NS x* x* NS
C.V. (%) 9.04 6.19 6.29 17.14

NS = Not significant different

** Mean in the same column followed by the same letter are not significant different at p< 0.01 by DMRT

7UU Embryo vutudiuiud1Usnawasdineasennns Maturation 4 dUai

Jud1Uegndaiugsreos 5 Wudn 371U embryos WAYUUTUAIUNGIE180901U1S

1 o w

Maturation 4 &Un4 iaudanasiunisadfegsivsd1ds (p<0.05) laanniamwizideslueinis

'
a

WaINLAN 2,4-D 6 1n./a 491474 embryosladtd@sfian Ao 16.13 embryosqakansga1nn1g

Y 9

wnziaesluemsudeiiy 2,4-D 6 Un./a + adenine 10 UA./a $1UIU 6.60 embryos wililuanmig

NNsngaedue1sulsiiy 2,4-D 6 Un./a 31U 12.27 embryos Laga1isial Ay 2,4-

[y

D 6 1n./a + adenine 10 1n./a 91U 12.07embryos @1a19u (Table5)

WUgIrees 11 WU 97134 embryos WAYUUTUAIUNRIE18898IMNS Maturation 4 dUam

[

Haruuananunsadfsglited1Ay (p<0.05) Tasvinismwiziasslusinisiualiitiy 2,4-D 6



un./a wazensudsiiiiiu 2,4-D 6 1n./a + adenine 10 un./a 411U embryos La?iﬂgjqn’jwmms
Fnthansdu Ao 15.53 uay 14.87 embryos auddu slsiuanssninnismizdedduamsmani
a1 2,4-D 6 1n./a+ adenine 10 1n./a $7U2u 13.30embryos UAKANA19INNITNIFE LTS
wSaiiiay 2,4-D 6 un./a it embryos \ae 9.00 embryos (Table 5)

% 3

#ugsren 86-13 WU $1U7U embryos 19ABUNTUAILUNEEBATOIMNS Maturation 4
§Unv flauumsnnafunadfedadfeddyde (p<0.01) Tnefinismnzidsdusmsasiiiy
2,4-D 6 un./a + adenine 10 un./a fid112U embryos WAvgeTian Ao 25.00 embryos FauANHI
Nnesinigasdug A esudaiiAy 2,4-D 6 un/a + adenine 10 1n./a o1vnsudsilifiu 2,4-
D 6 un./a WarewNsmadTiiin 2,4-D 6 un./a B4ild1uan embryos L@RuWINAY 10.33, 9.53 uaw
9.20embryos a1ua10U (Table 5)

druiugarens 9 wudn S1uan embryos WAsuLTuAmTINEAsdluD TR

Lifianuunneneiuneeadia Faid1uiu embryos wady 9g5811319 5.83-7.87 embryos (Table 5)

Table 5 The number of embryos in different Cassava Maturation Media after culture for 4

weeks.
Medium Number of Embryos

R5 R9 R11 R86-13
2,4-D 6 mg/L (Solid) 12.27% 5.83 9.00° 9.53P
2,4-D 6 mg/L (Liquid) 16.13° 7.07 15.53° 9.20°
2,4-D 6 mg/\ + adenine 10 mg/L (Solid) 6.60° 7.33 14.87° 10.33°
2,4-D 6 mg/l + adenine 10 mg/L (Liquid) 12.07% 7.87 13.30% 25.00°
F-test * NS * *
C.V. (%) 26.75 26.78 17.98 21.75

NS = Not significant different
* Mean in the same column followed by the same letter are not significant different at p<0.05 by DMRT

** Mean in the same column followed by the same letter are not significant differentat p< 0.01 by DMRT

Secondary somatic embryogenesis (NM5¥ndaalauin Jui 2) ds19aaalauin Stock

dmsuvenewug Tuamwanmsulsasmad



oSt g uANISNALARAAYDITUAIUTUS1ULUAINAITNIZLA8IUUBINITTNUA (Induction

medium 4 §Ua)

MMMEINEEEITudI Cotyledon TesiudUsndmis 4 Wug liun Sudusvdaiug szees
5 5ved9sreedll UAYTYERIs6-13 Uuewnsini 4 gns Ae ewnsuisiidu 2,4-D 6 un/a,
91WNIWAITAL 2,4-D 6 un./a, 1vnsudsiilfin 2,4-D 6 un./a + adenine 10 1n./a WAZDINTIVAY
iy 2,4-D 6 un/a + adenine 10 un/a Wuna 4 dUav wui WesdudmsiAauaadauy
fudru cotyledon fmzidsdluwnsininh 4 ges Sanuusnsatunsaifedieddedidnys
(p<0.01) TnesfudUyvdniug szoes 11 Awediduinmaiiaunadaindogean (99.92%)lu o1vnsivan
s 2,4-D 6 1un./a Bsuansnsnewnsudeilidin 2,4-D 6 1n./a (95.24%) wazro1nsudeiiAy 2,4-D
6 Un./a + adenine 10 UN./a(95.12%) wslauansaannmsingiassluemnsmai i 2,4-D 6 un./
8 + adenine 10 un./a (99.88%) (Table6)

fudUsvdniusszens 5 szues 9 spoes 86-13 wuil WesdudnsiAausadaadeuy
Judruinzdesduonsdnigasan lidauunndetunisadd Wesduiniafnunadanioey

F¥NIN 95.76-98.96 %, 97.04-97.60 % Waz96.56-99.20 % nua1au (Table6)

Table 6 The percentage of callus in different Cassava Induction Media after culture for 4

weeks.
Medium Percentage of callus (%)

R5 R9 R11 R86-13
2,4-D 6 mg/L (Solid) 95.76 97.04 95.24° 97.32
2,4-D 6 mg/l (Liquid) 98.64 97.60 99.92° 99.20
2,4-D 6 mg/L + adenine 10 mg/L (Solid) 95.92  97.44 95.12° 96.56
2,4-D 6 mg/l + adenine 10 mg/l (Liquid) 98.96  97.60 99.88° 99.08
F-test NS NS ** NS
C.V. (%) 3.05 1.48 1.58 2.14

NS = Not significant different

** Mean in the same column followed by the same letter are not significant different at p< 0.01 by DMRT



Woasidudn1siiagad lwunfnvastudrusiudg1Usnaanacdneada1nis Maturation 4 dUai

#a9E1a9911113 Maturation Luian 4 et wudn dudivzraaiugszes 9 diesidud
nsinaalsuAnuanasiunsaifes 1didedAty (0<0.05) Taefiilosidudnisiinwadlaunin
Laﬁaqﬂqﬂ 100% luesudsiiin 2,4-D 6 un./a + adenine 10 un./a Fsuanensa1neMITMaT
{Aal 2.4-D 6 1n./a(68.00%)u liluanas91ne s 2,4-D 6 un./a (92.00%)uavevsivaid
Wy 2,4-D 6 4n./a + adenine 10 1n./a(88.00%) (Table7)

dusudgndsiugszees 5 se8ea 11 sv809 86-13 WUl Wedldudnmsifnwadleundnd
wzdsduomnsgasea q Lifeuuendetunsadd Weddudnseadluinfnindeegszming
92.00-100 %, 84.00-96.00 % Ua¥92.00-100 % a9 (Table 7)

Table 7 The percentage of somatic cells in different Cassava Maturation Media after culture

for 4 weeks.
Medium Percentage of Somatic cells(%)
R5 R9 R11 R86-13
2,4-D 6 mg/L (Solid) 96.00  92.00° 84.00 96.00
2,4-D 6 mg/l (Liquid) 100.00  68.00° 96.00 92.00
2,4-D 6 mg/l + adenine 10 mg/L (Solid) 92.00 100.00*  92.00 92.00
2,4-D 6 mg/l + adenine 10 mg/L (Liquid) 96.00  88.00%°  88.00 100.00
F-test NS * NS NS
C.V. (%) 11.41 17.8 235 12.0

NS = Not significant different

* Mean in the same column followed by the same letter are not significant different at p<0.05 by DMRT

37U Embryo vududiusiudrusrawiasdneasaruns Maturation 4 §Uaii

o v o €

Tudgviaaiugszees 86-13 191U embryos aAsuutudumdseatens Maturation
4 Ui Seruuannsiuneadfesaiifedfeis (p<0.01) Tnefimsmzdsduomsivasiiis
2,4-D 6 un/a + adenine 10 un/a T8 embryos lAvgININRINIINThgNTIU Ae 42.52
embryos GeuanssaInmsmsaesiuesvas 2,4-D 6 un/awazensudeiiiu 2,4-D 6 un./a
fI51u3U embryos 188 32.76 waz 32.44 embryos AIUAIRU uRlluANAIIINOIIWITIAY 2,4-D

6 un./a + adenine 10 1A./a U911 embryos \de 39.18 embryos (Table8)



[

ffugseans 9 WU $1U7U embryo AsULTUA LN EEAT NS Maturation 4 &Un%
AuwANEIiunsadfefitudfyds (p<0.01) Tnefinsnzdody omnsudelin 240 6
1n./a + adenine 10 un/a 91U embryos Laﬁaqqﬁqﬂ A9 40.08 embryos Fawmneneannng
wnzdeddy ermswa it 2,4D 6 un/a + adenine 10 un/a eMsmAAY 2,4-D 6 1n/a
wavomsudeiiy 24D 6 un/a fsunu embryosLaﬁa 19.26, 17.10 wagl5.10 sUAGU
(Table8)

Wugszeas 5 Nud1 119U embryos WAgULTUAIUNAE8A19MNS Maturation 4 dUav &

'
v o v Aa

auuanssiunsaiRegnditedfbs (p<0.01) Tnefimsineidedy ownsudsiida 2,40 6
1n./a A9 embryos Laﬁaqaﬁqﬂ fi 34.00 embryos Fauansaainmsziaedly omsand
{#u 2,4-D 6 un/a + adenine 10 un./a 51w embryos @Ay 16.13embryos usliunnsiaain
nswnziedlusisudsiiiiia 2,4-D 6 un/a+ adenine 10 un./a waremsanTiu 2,6-D 6
un./a Tnefisuau embryos WAy 32.16 way 25.72 embryos AU&SU (Tables)

dauiugsrees 11 wudl 99191 embryos La?iwus?ﬁuuﬁauﬁwmL?;jms[,ua'lmisﬁ’ﬂﬁﬁqmwmﬂ

Lifiauunnenefiun1eeadia Fa8d1uiu embryos 1@y 8g381I19 21.16-29.20 embryos (Table8)

Table 8 The number of embryos in different Cassava Maturation Media after culture for 4

weeks.
Medium Number of Embryos

R5 R9 R11 R86-13
2,4-D 6 mg/ (Solid) 34.00°  15.10°  21.16  32.44°
2,4-D 6 mg/l (Liquid) 25727 17.10° 2920  32.76°
2,4-D 6 mg/l + adenine 10 mg/L (Solid) 32.16°  40.08*  21.60 39.18°
2,4-D 6 mg/l + adenine 10 mg/L (Liquid) 16.13° 1926 2142  42.52°
F-test *x *x NS *x
C.V. (%) 19.69 2874 2829 7.87

NS = Not significant different

* Mean in the same column followed by the same letter are not significant different at p<0.05 by DMRT
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Figure 1 The photo of callus of cassava 4 varieties in Solid Induction Medium.

Rayong 5 Rayong 9

Rayong11 Rayong86-13



Figure 2 The photo of callus of cassava 4 varieties in Liquid Induction Medium.
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Figure 3 The photo of Somatic cells in 4 varieties.

Rayong 5 Rayong 9




Rayong 11 Rayong 86-13

Figure 4 The photo of Cotyledon in 4 varieties.
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