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Thesis Title Nodular Callus Induction and Proliferation from Immature

Zygotic of Oil Palm Pisifera (£laels guineensis Jacq. var. Pisifera)

Author Tidarat Thongpae
Major Program Plant Science
Academic Year 2015
Abstract

Effects of culture media and conditions and wound application by
chopping callus at various frequencies on nodular callus induction from immature
zygotic embryo of oil palm, Pisifera type (collected from five years old plant
maintained at Khong Hoi Khong Research Station and Field Training, Faculty of
Natural Resources, Prince of Songkla University, Amphoe Klong Hoi Khong, Songkhla
Province) were examined. The embryos cultured on MS medium under darkness
condition gave the highest nodular callus induction at 50% after culturing for 3
months. MS medium supplemented with 1 mg/L dicamba gave the biggest size of
nodular callus at 122 mm” after culturing under darkness condition for 1 month.
Then transferring nodular callus to MS medium supplemented with 0.5 mg/L
dicamba gave the best fresh weight of nodular callus at 0.22 ¢ after culturing for 2
months. However, MS medium with low concentration of dicamba at 0.1 mg/L in the
present of high concentration of sucrose at 40 g¢/L was optimum for nodular callus
proliferation and maintenance. Application of wound by chopping the nodular callus
at frequency of 70 times gave the best result in proliferation of nodular callus fresh
weight at 0.4 ¢. Unfortunately, embryogenic callus was not obtained. The results
obtained from this study will bevery useful forfurther studying in of proliferation and
induction of embryogenic callus subsequent to plantlet regeneration in order to

improve oil palm trees through a biotechnological method in the future.
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nszUIUMIFRLEnTudufisAssuumsdunsgiluaninlaonide
meluosfifinseuauuas gaminl uararuduvangay Wodn urada viefiusiulnsl
Tnonse Wifuiugiunaludnsé s wufivfivenefuson Indasgasius nandi
Uaenido qmmmsﬁlﬁaﬂLﬂuﬂﬁﬂé’ﬁ@ﬁﬁﬂﬁmsﬁﬂwﬂumazizamaamimwLﬁysm
HodevuludennsiAnduivdulntdise (aulss, 2539) msmmaﬁuﬁﬁmanmwwé&a
dodoannsnilduansis Maresnaduuarlffufinsmuiug @ozan wagens, 2551)
Tuilgtumameidss annsaadsweslmlldsaunn uasdsamnsaiuaadauldifions
Usudgeiugle maiaiaivle uasiaundufivdulvdannsmnzsidsadedody wui
ormsildimnsidostudruinudiutsenovddyfivhliniswzidsailedouszau
Arwdnse gesesitlilunanzdeaidodeivarsansietu Sagnsoimauiargnsin
BendenuiininemaniiiiugAngnaitu gniemmsvesysndnuazana (Murashige and
Skoog;MS) gn5e1m115v83La% (W) gn581975209unauesn (B5) gnsenmsveavuuazgaiuy
JUA (SH) gnsemnsvesdualiouazana (LS) gnsomnsvendalass (H) ownsusavansd
dulsznouiunnsrsiueenly Meiltusgiuinguszasd nsldau wasfudiuvesiied
Wneidss (@, 2539) Maureen uazaniy (1990) 891Uz AEIT UL S
VBdlzaznoe1y 90-114 TUNNITTEZABNUIUULDWNTENT MS ansnsatniigensiuduiuinn
n§nneasadune 150 Tu Kanchanapoom ua Damyaos (1999) finuenAnnzU1a
fﬂﬁummmgawummiqm Y; 92uAU 2,4-D (2,4-Dichorophenoxyacetic acid) LUuTUu 2
findnsusiedns wuitududinanansadniuaadaldnigly 8 §Uak vdanmzdes
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wazdninduuIeess (Embryoid) uuemsgns MS sauiv 2,4-D 1iudu 0.5 Tadnsusiedns
wilsinumsiasaduuseu Teixeira wazanz (1993) l8l4%udruvesdnazseuudunisiu
NAININANLNET 77 91 100 114 128 140 wag 193 1u wazLﬁstwummsqm Y; Wuiteny
Yosdnnzuani1Ifudmanelefifudnisadisunada wasdnuusunadaniunnsiafy
Tnedmnzery 193 Juliinisadrunadagean 93 iwWedidust Techato (1998) wneidissdnag
ﬂwémﬁwﬁuwmmigjm MS 930U NAA Wu9u 40 UadnSusedns vse 2,4-D LUty 5
fiadnsudedns nuhlinsaiisunadaniiign
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vseresUneaiutdu 0.1 0.2 uaz 0.3 Wa1snuIemsgns MS wugestneaidudu 0.2 luans
duasumssenveduninduuilovesnduisiugnuaumiuesigagn 40 Weddud  anafm]
uazanaq (2553) Meniunaveninaglasadudu 30 nfudedng Wmsasrilnslnaedumes
nangldivdosdunysasan 51.25 wWosdud  Kong uagany (2012) 1891UNATDIDINITENS
MS $afuthnaglasadudu 70 n¥udedns lunisdnilsnAnduuilennludemes
Manchurian ash (Fraxinus mandshurica Rupr.) Win1sadaleunfnduusledsan 23.6
Wosidududmadsaduna 8 dUni Raju uazAos (2013) T8UNAVDIFATOINIT MS
anosdUsznavvassmeIsasaiamis fanfuaadudu 30 nsusieanstunsdniily
winduvilonniduuileniaunadavesivantmuiilinsailsninibuilogean
84.71 Wosiduindmadsndunm 8 &Unsi  Renuazaniy (2010) Idsenunsldiema
wuuiinealtudy 30 niusiedns swdulawanundudu 4 fadnSudedng lutianeiug
Zhoumai 18 anunsadniuaadagean 77.76 wWeddud warlumetus Yumai 34 1nna
wuufineadudu 3 Wesidudsiuiulauanundutu 4 Tadnsudednslinisaiaunadagen
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3. @15AIUANNTITYAULR

A13AIVANNISLATYLHAULY faemirldlunsmnsdsaiodeurdunisiuiy
fnafuansesndu naveseenduluseiuadlaeiluvaslunsutaead ivuSuuves
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, 2527) Scherwinski wagAE (2010) TBUKATEINS I RAROUsILAY 2,4-D Tun1simeides
Fudrmashdmisiuandusowhnsdauvadu 3 du Aedalau drunans wavdruany
wuhdnlauiinzdssuuomsgas MS Swiuinseusindudu 450 lalasluans anusadn
thuaadaldasan 415 Weddud  Silva wazany (2012) Wveaeadisuifisunismzes
Unduhifu 9 aeiuguuesgns MS Safufinasisududu 450 lulasluans ndsannang
ABd 60 Yu wudaneitug C2001 anunsadniueadaldaegn 81 Wefdud  Khairun was
Te-chato (2012) lédnthaenvesdutiulunasananoddoimagnims saufu NAA (1-
Naphthaleneaceticacid: NAA) Wutu 9 Hadnsunednsiay PBZ (Paclobutrazol:PBZ)
Wudu 12 Tadnsudednsanaunsatniinenligean 10.2 wWesidudauuss uazaay (2547)
srnumsdmiueadannluseutnduiuiuiilsilinandng uuensgns MS Tafulaue
vndudu 2.5 fadnsusedns Win1sasunadagean 15 wWasidud
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iwmumaﬂmwwL??&N%jud’mﬂluéaumémﬁwﬂuuummiqm MS  sauduadulalaslaiem
Wy 1000 fadnsunedns nsauedanasiadudu 200 Sadnsunedns wazlauauundudu 0.1
faandusiedns neldaudunas 6000 §n4 denstniduuslesyezatnean (uides)
(Haustorium: ~ HE) "\]’1ﬂﬁué@ui%&lzL%MLLiﬂ“UENU’]ﬁ@J‘IE’]ﬂUQﬂNﬂNLWLuE]i’]IﬁQ&Ej@ 48.15
Wosifud Te-chato (2002) eaunaTesemsgns MS saufutmaglasadudu 3
Wesidudnsaneamestadudy 200 dadnsureansuaslauanundudu 0.1 Jaansudedng
meldruduuas 2,500 dndifiunan 14 Flusdetuansadnin SE anmsmizides
uraddldgeans1 11 wWefduivdimiadsadunai3o fu Raju uazaay (2014) Fni
N1999NY03 SE (Somatic embryo:  SE) suaﬂusuﬁuusunwangmuummsqm MS fian
aﬁﬂizﬂammﬁmmmimﬂ‘émﬁq 59UU GA, (Gibberellin: GA;) Wwudu 1.44 lulasiuans
wudraunsadninleaninbuuileldgean 86.7 wWeddud wimadedudiiin 3 &UasiRaju
uazAty (2013) %’ﬂﬁwLmaé’amﬂimawﬁmnﬂwwangaﬂuuawmwsqmsMS Ay 2, 4-D
WU 2 Aaansumedns ag BA (6-Benzyadenineacid: BA) lUu9u 0.5 Haansusedns
wuhannsadnihuaadaldaan 86.7 wWedidud vimadsdlduuas 16 Halustetu 1u
1981 8 dUAW Hasbullah wazmnuy (2011) mﬂLf?:miwaqLﬂaﬁﬁ'wuqmmmi MS s
2, 4D udu 1.8 s 2 dadnfudednsaruisatninduuileniiauaada lagega 100
Wesiiud ndmnadsadunan 2 dand
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Effects of Culture Media and Conditions on Nodular Callus Induction from
Immature Zygotic Embryo of Qil Palm Pisifera (£laeis guineensis Jacq. var.
Pisifera)
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fiodnsusiedns tinaglasadudu 30 nusiedng nsauoanasdatudu 200 Sadnsusrodns
Usuaeudunsaludng 5.7 uasifuiu 075 Wosidud duihdeiignvnl 121 e
wadea anudu 1,05 Alanfudenisnaeufiung WWunat 15 uidt nifuilunades
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& A Y 3 ) i & aa v %
Juvian 3 ey Wednlugaisuaada wudnisimneidedugnsemns MS lunialinisaia
Tugansuradaasdn 50 Wosldud (1nil 2.2) 589a%gns819ms OPCM naidedluiiadng T
msasslugasunada  28.57 Wesidud wavnadeduiilialinisadndugansueada 25
Wesiudludiuresgnsons WPM - nudesludiadndiinisadialugaisuaadasign 20

s & & o ] = 1% ¢ Y & o

Wasiuduananildemuinlaifinisaine lugansueadauueimsans WPM  Madedluiiie
LarULDIMNTENT MS Mudesluiaing (nwi 2.3n-9)

& 2 o

2 navesgnIomnsuazanmIdssensiiuyinalugaisunada
Weghelugansuaadantnanniseasawsnluimnsiiesuueimsivdansiay
upanAULTUTRdlaeLundY 1 Hadnsusodns NUINITINILFEIUUENTOIMNT MS Tud

A 9 & ) A a a 2,
falivunalugaisuaadaedan 122 ansdiadiuns (Amil 2.4 uaz 2.50) 589aauLdun19979
wedlunainauugnsemis OPCM lvuunalugansuaada 97.5 M15198adiuAs (N9 2.59)

g aa v & ) A a ~ |
wazmsnadeslunialivuinlugaisuaada 82.5 ansiiadiuns (Al 2.50) Tudunisng
\HeauUgnsevns WPM luiaindlvvunalugansunadadign 6.5 n519iladuns (0 2.5

9 duwziaeaduna 1 hou
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3.navasrnudndulauasuidemsiiuyiunalugaisunada
NNIINAaRLNIIEedlugaIsLAaRAULEIMITENS MS  Saudulananul
WHdY 0.1 0.5 wag 1 dadnfuseding dinaglasadudu 30 nFusedns uaznsaieanssin

a o 1

ity 200 fiadn3usiodns vdmadsaiunm 2 Weu wutewnsges MS Srudulauauyn
Wt 0.5 fladn3usedns annsaiinuTinalugaiunadagean 0.22 n3u (5197 2.1uay
Al 2.6n) sesasnAeunNUudy 1 fadnsusedns awnsariuusinaluganiunadals
0.19 n3u (il 2.6v) uaglanauududu 0.1 Tednfusiodns annsafiuUiinalugans

whasalatosiian 0.13 N3 (NN 2.6A)

440993 2-P way 2,4-D Aiensiiuusnaluganfuaada

Mnmsneaesnzisslugariuaadauuamsgns MS Saufu 2-P dudy
0.025 0.05 0.075 uaz0.1 fadnFusiedns w38 2,4-D iWudu 0.25 0.5 0.75 uag 1 fadnTusie
a0 dmaglasadudu 30 niudedng ninnoarasdadudu 200 Tadndudedns nui
91M13gM3 MS Sty 2,4-D Timsairslugansunadaganin 24P (s1efl 2.2) 2,4-D ity

Ia

0.75 fadnsuredns Widnsnsiiuyunalugaisunadaaian 68.75 wWedidud ldfianu

aa o

WANANNNIEDRNY 2,4-D L UUTU 0.5 HaanSunaans ﬁiﬁé’mwmsLﬁuﬂ'%mmiu@m%maé’a
62.5 Wesiiud 2,4-D 1ty wazisioananudutures 2,4-D asdlu 0.25 fadnSusednsli
Snmnafintiinaluganiuaada 56.25 Wedidud Tugaiuradadinzidesuy 2,4-D v 3
ANt UTEMAs (1T 2.79-9) way  2,4-D Wudu 1 HednSusedns 1Fensinsifiu
Usinalugansunada 31.25 Wediudidndesuthana (nmil 2.79) ludiuves 2-p
i 0.1 Sadnusednslisnsnsiiiudsinaluganiunadagean 25 Wesiusz-ip 1duduy
0.05 waz 0.075 Hadnsusedns WsasmsiiuUiinalugarsueada 18.75 Wosidud Tug
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15797 199AUTENBUVBIBINDMNIGNT MS

29AYUIENBY USuauans @adnsusedng)
§WRWNIVAN MS WPM OPCM
NH,NO5 1,650.000 400.000 1025.000
KNOs5 1,900.000 - 800.000
KH,PO4 170.000 170.000 170.000
CaCl,.2H,0 440.000 96.000 440.000
Ca(Nos),4H,0 - 556.000 278.000
MgSQO4.7H,O 370.000 - 370.000
598NN -
Kl 0.830 - 00.415
H,BO; 6.200 6.200 6.200
MnSO,.1H,0 16.900 16.900 16.900
ZnS04.7TH,0O 10.600 8.600 9.600
CuS0O4.5H,0 0.025 6.25 3.138
Na,MoQq.2H,0 0.250 0.250 0.250
CoCl,.6H,0 0.025 - 0.0125
FeSO,4.7H,0 27.800 27.800 27.800
Na,EDTA 37.300 37.300 37.300
K,SOq - 990.000 495.000
#1350uUnNsY
Myo-inositol 100.000 100.00 100.000
Nicotinic acid 0.500 0.500 0.500
Pyridoxine HCl 0.500 0.500 0.500
ThaiamineHCLl 0.100 0.100 0.100
Glycine 2.000 2.000 2.000
Sucrose (g) 30.000 30.000 30.000
Agar (g) 7.500 7.500 7.500
pH 5.7 5.7 5.7
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Abstract

Effects of culture media and conditions on embryoeenic callus induction from immature zyeotic embayo of ol plam,
Pisifera type (five years old plant maintained at Khong Hoi Khong Research Station and Field Training, Faculty of Natural
Resources, Prince of Songkla University, Amphurkhong Hoi Khong, Songkhla Province) were examined. The embryos were
cultured on three different culture media; MS, OPCM and WPM. All culture media were supplemented with 25 me/l dicamba
and maintained under darkness and light condition. The results revealed that M5 medium in combination with maintaining
under darkness gave the highest embryogenic callus induction (50%) after culturing for 90 days. M5 medium supplemented
with 1 me/l dicamba maintained under darkness gave the biseest size of embryosenic callus at 122 mm- after culturing for 30
days. The results obtained from this study are very wseful for propagation and improvement of oil palm, Pisifera, in the future.
Keywords: Oil palm, embiyogenic callus, immature zyeotic embiryo
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Table 1 Effects of culture media and conditions on embryogenic callus induction fromimmature zygotic embeyos after 90

days of culture (Subculture was carried out every month).

Embryogenic callus induction (%)

Culture media Darkness Light
WPM 0 20.00
OPCM 25.00 2857
MS 50,00 0

Fg. 1 Preparation and developmental stages of immature zygotic embryos of oil palm, Pisifera type at Smonthsafter pollination.
A = Immature fruits of oil palm, Pisifera type from bunch (bar = 2 cm)
B:hmatweseedsaﬁeuemovedthemesocatpathSxSmm’(ba«=5mm).

C = Zyvotic embryos from immature seeds.

D = Swelling of zygotic embryos after cultured on 2.5 meg/l dicamba and maintain under darkness for 30 days.

E = Start of foemation and progression of the primary calli after cultured on 2.5 mg/l dicamba and maintain under darkness 60 days.
F = Embryogenic cllus after cultured on 2.5 mgA dicambaand maintain under darkness for 90 days (bar = 3 mm).

G = Embryogenic callus after cultured on 1 mg/l dicamba and maintain under darkness for 120 days (bar = 3 mm).
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Fig. 2 Effects of culture media and conditions on size of
embryogenic callus on 1 meA dicamba after 30 days of
culture (value followed by different letter are significantly
different according to DMRT sienificant difference at p < 0.01
lewel).
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