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Ionic Currents in Germinating Oil Palm
and the Effect of Applied Currents to
Growth in Oi1l Palm Tissue Cultures

Jaum 0123903
MmedAand

AU NYIUIH

MAINGT NN

AN ERS wﬁnmﬁ'ﬂﬁwmuﬂﬁuwi INTBAMIa Lvied
0 .

- 2538

e Bl b L L L R E T LT Y L A T g

A nrrddnand dajssdngrsdnnresnl PEANasSAGRNinnES




aZn W al’ J -~ Y o w . . .
mNelidnwnzualileasunidinninidsuilevesthowinuy (Elaeis guineensis Jacq.)

v s - v -~ - - & -

warn1suseyna dnszualiibnnunasmdiamsevsnnssdunisnigdvlalunisinziesila e

n" +r L N J 9 F -3 ' iy
Pty nsianszualnilensusey 1 Bauslenszesns@iadulamy 9 Wseuulawsfainsu

. . . . AU L ' |
WUy 2D (two dimentional vibrating probe system) ﬂ‘i:l.l.ﬂlﬂﬁ'ﬂﬂE)E]u‘l’l’]ﬂlﬂﬂg'[umi 1-2 lulas
-, -~ T -
wonwdi/n?  lussszwsnzasnswsgudulanszualWiezdnguinoulu@es (cotyledon) uazaansn
- e ’ . o . -l ' v
WInunesilusineau (radicle) stuuy (pattern) @InszuaiWARInaIEIRULLBIMNIIUT
F -~ F o N ¥ [T BN -:Ji W ..J
warfimnmamuszeznsesiviaeeadinils  wunnssuaiWihazdhgusnunmaiimsnisuwlas
. . . L a I % o ity -, I v o

(differentiation) ﬁﬂumoﬂ‘sanﬁmw:mqnwmnu'luizﬂ:ﬂ'miﬁmLﬂuTmnauﬂmu NN

nru ! iy -Hlﬂ ol ' sl s
Lgwunluvinaninsunigeavsinssualiianalngun @t 20 Wlasuenwlsan2) whe
- ' .d' J-ﬂ ' .
Buudle FahsadfissnnnssualWiGendy injury current
il Ju 1) i, ] . w
Asonanunaraanseualiiiiialy lanaassiunszualiy + 2 lulasuenud sl
o ¢ ¢ v oal o : a - - - v v oM e e
waadaroahdnindunasdugasomsdn 9 dgasniamIruaumawigdulasaiuiegninng
- - L -, 3 -, -, L4 F - o ol
WInAninesumnada  nmsiiaunslanwds  wasnsiieesiunlu@iuds  wazfsranfiniy
' & FY ¥ - - . -l J =3
wunnszualwimigasfieneaunsanszguniseigfulareuasaaluniimmenasnld NAA
s, Y & J @ L T - 5 ]
asmuaunmIeiuiuln  IdRnsannalnfinszualihensssimbilianisGeiveasad Jatoe
sy, A ) -'. :r bl d‘ | P
isulnaninsuadeia (polar transport) wedeendublunaldinmisifulaindy  wasaanldtuwlas
weguandenldlansuelindidgnuuanuinginsianuuanadlunmswsufulnseninunas
¢ v oo

w/ " or 1 J 1 . » v L o
MBENIININ  ansazituilaniudummamdgimivnssualwilimusouaninanisnszdu

agniuemAylunanmaasdIuline



111

Abstract

This work deals with the investigation of extracellular ionic currents generated by the
embryos of oil palm (Elaeis guineensis Jacq.) and the application of currents from external source
to stimulate the growth in oil palm tissue culture. Using the two dimentional vibrating probe
system ionic currents around the embyos at different stages were measured. The current density
was foundtobe inthe orderof 1-2 pA/cm 2, Inthe early developmental stage the current was found
entering the cotyledon and leaving the radicle, The current pattern, both amplitude and direction,
changed when embryos of different developmental stages were used. The currents were found
to enter the region under differentiation and in some case this c:ﬂul_d be the reverse of the current
direction in the preceding stage. A very large inward current (up to 20 pA/cm 2y was also detected
at the point where the shoot was penetrating. This was probably caused by the so-called injury
current.

Utilising the value of the current amplitude obtained, external current of + 2 pA were
applied to the calluses of oil palm in four different culture medium recipes contaning different
growth substances to stimulate callus growth, embryogenesis and organogenesis. The effect of
the current were then investigated. The stimulation of callus growth was found for both directions
of current in one experiment where the culture medium contained NAA. The mechanism in which
the current may cause the alignment of the polarity of the cells to promote polar transport of NAA
which then increase growth is discussed. The calluses, though selected to have the same feature,
appeared to have a very high degree of variation among the samples and this seemed to play an

important role resulted in the nonsignificant effects of current stimulation in most experiments.
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